Fading Simulator

R&S®SMU200A and R&S®AMU200A
Operating Manual

LU
1171.5231.12—08




This document describes the following software options:

e R&S®AMU-B14/-B15/-K71/-K72/-K74/-K77
1402.5600.02, 1402.5700.02, 1402.7302.02, 1402.6905.02, 1402.9857.02, 1403.0930.02

e R&S®SMU-B14/-B15/-K71/-K72/-K74/-K77
1160.1800.02, 1160.2288.02, 1160.9201.02, 1408.7062.02, 1408.7762.02, 1408.8598.02

© 2012 Rohde & Schwarz GmbH & Co. KG

Muehldorfstr. 15, 81671 Munich, Germany

Phone: +49 894129 -0

Fax: +49 89 41 29 12 164

E-mail: info@rohde-schwarz.com

Internet: http://www.rohde-schwarz.com

Printed in Germany — Subject to change — Data without tolerance limits is not binding.
R&S? is a registered trademark of Rohde & Schwarz GmbH & Co. KG.

Trade names are trademarks of the owners.

The following abbreviations are used throughout this manual: R&S®AMU is abbreviated as R&S AMU, R&S®SMU is abbreviated as
R&S SMU.


mailto:info@rohde-schwarz.com
http://www.rohde-schwarz.com

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 attached 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 intention 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 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.

Symbols and safety labels

A A&AMNAASG BN L

Notice, general Caution Danger of Warning! PE terminal Ground Ground Be careful when
danger location when electric Hot surface terminal handling
handling shock electrostatic
Observe prqduct heavy sensitive
documentation equipment devices

| O D — ~ ~ O

ON/OFF supply | Standby Direct current Alternating current | Direct/alternating | Device fully protected by
voltage indication (DC) (AC) current (DC/AC) double (reinforced) insulation
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Basic Safety Instructions

Tags and their meaning

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

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

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

A WARNING

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

indicates the possibility of incorrect operation which can result in damage to
NOTICE the product.

In the product documentation, the word ATTENTION is used synonymously.

A CAUTION

These tags 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 tags described here are always used
only in connection with the related product documentation and the related product. The use of tags in
connection with unrelated products or documentation can result in misinterpretation and in personal injury
or material damage.

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, pollution
severity 2, overvoltage category 2, 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.

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
death.

3. 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
death.
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Basic Safety Instructions

Electrical safety

If the information on electrical safety is not observed either at all 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 AC supply network. If a different voltage is to be set, the power
fuse of the product may have to be changed accordingly.

2. Inthe case of products of safety class | with movable power cord and connector, operation is
permitted only on sockets with an earthing contact and protective earth connection.

3. Intentionally breaking the protective earth connection 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.

4. If the product does not have a power switch for disconnection from the AC supply network, the plug of
the connecting cable is regarded as the disconnecting device. In such cases, always ensure that the
power plug is easily reachable and accessible at all times (corresponding to the length of connecting
cable, approx. 2 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, a
disconnecting device must be provided at the system level.

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

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

7. Do notinsert the plug into sockets that are dusty or dirty. Insert the plug firmly and all the way into the
socket. Otherwise, sparks that result in fire and/or injuries may occur.

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

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

10. Ensure that the connections with information technology equipment, e.g. PCs or other industrial
computers, comply with the IEC60950-1/EN60950-1 or IEC61010-1/EN 61010-1 standards that apply
in each case.

11. 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.

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

13. For permanently installed equipment without built-in fuses, circuit breakers or similar protective
devices, the supply circuit must be fused 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.
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14.

15.

16.

17.

18.

Basic Safety Instructions

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.g. 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.

Before you move or transport the product, read and observe the section titled "Transport".

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.

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", item 1.

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.

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.

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).
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Basic Safety Instructions

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.

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, PE 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 orin 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.

Keep cells and batteries out of the hands of children. If a cell or a battery has been swallowed, seek
medical aid immediately.

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.
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Informaciones elementales de seguridad

2. 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.

3. 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.

Waste disposal

1. 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.

2. 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.

Informaciones elementales de seguridad

Es imprescindible leer y observar 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
adjunto 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 disposicion en caso de que tengan preguntas referentes a
estas informaciones de seguridad.

Ademas queda en la responsabilidad del usuario utilizar el producto en la forma debida. Este producto
estd 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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Informaciones elementales de seguridad

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, documentacion, 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 documentacion 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 proteccién de personas, que encontraran en el capitulo correspondiente de la
documentacion 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.

Simbolos y definiciones de seguridad

1 (i) 1

18 kg —
Aviso: punto de Atencién en Peligro de Adver- Conexién a Conexion | Conexién Aviso: Cuidado
peligro general el manejo de | choque tencia: conductor de | a tierra amasa en el manejo de
dispositivos eléctrico superficie proteccion dispositivos
Observar la o, de peso caliente sensibles a la
documentacion elevado electrostatica

del producto

(ESD)
| O <D —— N TN D
Tension de Indicacion de Corriente Corriente alterna | Corriente El aparato esta protegido
alimentacion de estado de continua (DC) (AC) continua / en su totalidad por un
PUESTAEN espera Corriente alterna | aislamiento doble
MARCHA / (Standby) (DC/AC) (reforzado)
PARADA
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Informaciones elementales de seguridad

Palabras de seiial y su significado

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

PELIGRO identifica un peligro inminente con riesgo elevado que
A PELIGRO provocara muerte o lesiones graves si no se evita.
ADVERTENCIA identifica un posible peligro con riesgo medio de
A ADVERTENCIA provocar muerte o lesiones (graves) si no se evita.

ATENCION identifica un peligro con riesgo reducido de provocar

A ATENCION lesiones leves o0 moderadas si no se evita.
AVISO indica la posibilidad de utilizar mal el producto y, como
m consecuencia, danarlo.

En la documentacién del producto se emplea de forma sinénima el
término CUIDADO.

Las palabras de sefal corresponden a la definicion habitual para aplicaciones civiles en el area
economica europea. Pueden existir definiciones diferentes a esta definicidon en otras areas econémicas o
en aplicaciones militares. Por eso se debera tener en cuenta que las palabras de sefal aqui descritas
sean utilizadas siempre solamente en combinacion con la correspondiente documentacion del producto y
solamente en combinacién con el producto correspondiente. La utilizacién de las palabras de senal 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.

1. Sino se convino de otra manera, es para los productos Rohde & Schwarz valido lo que sigue:
como posicion de funcionamiento se define por principio la posicién con el suelo de la caja para
abajo, modo de proteccion IP 2X, grado de suciedad 2, categoria de sobrecarga eléctrica 2, uso
solamente en estancias interiores, utilizacion 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.

2. No situe 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 instalacién de modo distinto al indicado en la documentacién del producto, pueden
causarse lesiones o incluso la muerte.

3. 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.
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Informaciones elementales de seguridad

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.

10.

11.

Antes de la puesta en marcha del producto se debera 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 moévil y enchufe individual solamente
podran enchufarse a tomas de corriente con contacto de seguridad y con conductor de proteccion
conectado.

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

Si el producto no esta equipado con un interruptor para desconectarlo de la red, se debera considerar
el enchufe del cable de conexién como interruptor. En estos casos se debera asegurar que el enchufe
siempre sea de facil acceso (de acuerdo con la longitud del cable de conexion, aproximadamente

2 m). Los interruptores de funcion o electronicos no son aptos para el corte de la red eléctrica. Si los
productos sin interruptor estan integrados 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 proteccion y
de instalacion adecuadas, de que el cable de conexién a red no pueda ser danado o de que nadie
pueda ser danado por él, p. €j. al tropezar o por un choque eléctrico.

Solamente esta permitido el funcionamiento en redes de alimentacion TN/TT aseguradas con fusibles
de 16 A como maximo (utilizaciéon 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 tensidon Ug; > 30 V se deberan tomar las medidas
apropiadas para impedir cualquier peligro (p. €j. medios de medicién adecuados, seguros, limitaciéon
de tension, 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 dafios en el producto.

1171.0000.42-05.00 Page 9



12.

13.

14.

15.

16.

17.

18.

Informaciones elementales de seguridad

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 conexion. La instalacion y
la conexion 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 dafnos.

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 indicacion 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 dafos 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 alimentacién de tension (p. ej. red de
alimentacion o bateria). Realice la limpieza de los aparatos con un pafio suave, que no se deshilache.
No utilice bajo ningun concepto productos de limpieza quimicos como alcohol, acetona o diluyentes
para lacas nitrocelulésicas.

Funcionamiento

1.

2.
3.

4.

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 mecanica y/o térmica o el desmontaje del producto, debe tenerse en cuenta
imprescindiblemente el capitulo "Eliminacion”, punto 1.
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5.

Informaciones elementales de seguridad

Ciertos productos, como p. €j. 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
obligacién de evaluar y sefializar 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 toxicas
(gases, liquidos etc.) que pueden generar dafos a la salud. Por eso, en caso de incendio deben
usarse medidas adecuadas, como p. e€j. mascaras antigas e indumentaria de proteccion.

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 funcién aparte de las descritas en la
documentacién del producto, a fin de evitar lesiones (p. €j. debidas a irradiacion laser).

Reparaciéon 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 reparaciéon 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
proteccion, medicion de resistencia de aislamiento, medicién 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. ej. celdas de
litio) debe seguir 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 pafo 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.

Mantener baterias y celdas fuera del alcance de los nifios. En caso de ingestién de una celda o
bateria, avisar inmediatamente a un médico.

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

1171.0000.42-05.00 Page 11



Informaciones elementales de seguridad

6. 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 elevaciéon adecuado (p. ej. una carretilla
elevadora), a fin de evitar lesiones en la espalda u otros dafios personales.

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. ej. 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 dafos personales o
dafios 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 dafos.

Eliminacion

1.

Si se trabaja de manera mecanica 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 formacion adecuada. Un desmontaje inadecuado puede ocasionar dafios
para la salud. Se deben tener en cuenta las directivas nacionales referentes a la eliminacion 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.
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Qualitatszertifikat
Certificate of quality
Certificat de qualité

Sehr geehrter Kunde,

Sie haben sich fur den Kauf eines
Rohde & Schwarz-Produktes ent-
schieden. Hiermit erhalten Sie ein
nach modernsten Fertigungsmethoden
hergestelltes Produkt. Es wurde nach
den Regeln unseres Qualitatsmanage-
mentsystems entwickelt, gefertigt
und gepruft. Das Rohde &Schwarz-
Qualitadtsmanagementsystem ist u.a.
nach ISO9001 und ISO 14001
zertifiziert.

Der Umwvelt verpflichtet

1 Energie-effiziente,
RoHS-konforme Produkte

1 Kontinuierliche Weiterentwicklung
nachhaltiger Umweltkonzepte

1 1ISO 14001-zertifiziertes
Umweltmanagementsystem

Dear Customer,

You have decided to buy a
Rohde & Schwarz product. You are
thus assured of receiving a product
that is manufactured using the most
modern methods available. This
product was developed, manufactured
and tested in compliance with our
quality management system stan-
dards. The Rohde & Schwarz quality
management system is certified
according to standards such as
ISO9001 and ISO 14001.

Environmental commitment

1 Energy-efficient products

1 Continuous improvement in
environmental sustainability

11SO 14001-certified environmental
management system

Certified Quality System

IS0 9001

Certified Environmental System

1S0 14001

Cher client,

Vous avez choisi d'acheter un pro-
duit Rohde & Schwarz. Vous disposez
donc d'un produit fabriqué d'apreés les
méthodes les plus avancées. Le déve-
loppement, la fabrication et les tests
respectent nos normes de gestion
qualité. Le systeme de gestion qualité
de Rohde &Schwarz a été homologué,
entre autres, conformément aux nor-
mes ISO9001 et ISO 14001.

Engagement écologique

1 Produits a efficience énergétique

1 Amélioration continue de la durabilité
environnementale

1 Systeme de gestion de I'environne-
ment 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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Fading Simulator Preface

Documentation Overview

1 Preface

1.1 Documentation Overview

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

e Online Help system on the instrument,
e "Quick Start Guide" printed manual,

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

— Operating Manuals for base unit and options,
— Service Manual,

— 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 Signal Generator and all available
options.

Quick Start Guide

The Quick Start Guide is delivered with the instrument in printed form and in PDF format
on the Documentation CD-ROM. It provides the information needed to set up and start
working with the instrument. Basic operations and an example of setup are described.
The manual includes also general information, e.g., Safety Instructions.

Operating Manuals

The Operating Manuals are a supplement to the Quick Start Guide. Operating Manuals
are provided for the base unit and each additional (software) option.

These manuals are available in PDF format - in printable form - on the Documentation
CD-ROM delivered with the instrument. In the Operating Manual for the base unit, 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 pro-
gramming examples. Information on maintenance, instrument interfaces and error mes-
sages 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 Signal Generator is not inclu-
ded in the option manuals.

These manuals can also be orderd in printed form (see ordering information in the data
sheet).

|
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1.2

Typographical Conventions

Service Manual

The Service Manual is available in PDF format - in printable form - on the Documentation
CD-ROM delivered with the instrument. It describes how to check compliance with rated
specifications, on instrument function, repair, troubleshooting and fault elimination. It
contains all information required for repairing the instrument by the replacement of mod-
ules.

This manual can also be orderd in printed form (see ordering information in the data
sheet).
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.

Typographical Conventions

The following text markers are used throughout this documentation:

Convention Description

"Graphical user interface elements” All names of graphical user interface elements on the
screen, such as dialog boxes, menus, options, but-
tons, and softkeys are enclosed by quotation marks.

KEYS Key names are written in capital letters.

File names, commands, program code File names, commands, coding samples and screen
output are distinguished 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 Introduction

The R&S signal generator allows the user to superimpose fading on the baseband signal
at the output of the baseband block in realtime. When fitted with all of the possible options,
up to 40 fading paths are available for a single fader, or 20 fading paths each in case of
dual-channel fading. The two channels can be configured differently for different test
scenarios. Using the same input signal and two separate output signals, for example,
frequency diversity can be simulated. Using separate input signals which are summed
after fading, a network handover can be simulated, for example.

A wide range of presets based on the test specifications of the major mobile radio stand-
ards simplifies the use of the fader in research, development, and quality assurance
involving mobile radio equipment. For more complex tests, all of the parameters of the
supplied fading configurations can be user-defined as required.

To ensure the repeatability of the tests, the fading process is always initiated from a
defined starting point. A restart can be triggered manually or using configurable internal
or external trigger signals.

Frequency hopping which builds upon the prior fading process after a frequency hop
allows realistic simulation of frequency hopping conditions.

Graphical presentation of the defined fading paths, along with a path delay wizard, pro-
vides support to the user when setting up the desired fading channel.

During transmission of a signal from the transmitter to the mobile receivers, diverse fading
effects occur which can be simulated by the fading simulator separately or in combination.

In the "Standard Delay" and "Fine Delay 30/50MHz" stationary fading configurations, up
to 40 fading paths are simulated with different delays as occur on a transmission channel
due to different propagation paths. Several fading profiles are available for each
path."Pure Doppler Fading" simulates a direct transmission path on which Doppler shift
is occurring due to movement of the receiver. "Rayleigh Fading" simulates a radio hop
which arises as a result of scatter caused by obstacles in the signal path (buildings, etc.).
"Rice Fading" simulates a Rayleigh radio hop along with a strong direct signal. These
profiles are fast fading profiles, and they simulate fast fluctuations of the signal power
level which arise due to variation between constructive and destructive interference dur-
ing multipath propagation. "Lognormal” and "Suzuki Fading" are slow fading profiles
which simulate slow level changes which can occur, say, due to shadowing effects (e.g.
tunnels).

In the dynamic configurations "Birth Death Propagation" and "Moving Propagation”,
dynamic propagation conditions are simulated in conformity with test cases 25.104,
annex B3 and annex B4 and test cases 36.141, annex B4 from the 3GPP Standard. Delay
variations (whether sudden or slow) do not become important until we reach the fast
modulation standards such as 3GPP. The reason is that in this case the delay variations
can be on the order of magnitude of the transmitted symbols so that transmission errors
can arise.

In the dynamic configuration "2 Channel Interferer", the MediaFlo test cases 5 and 6 are
simulated.

|
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The following figure gives an example of single-channel fading with three transmission
paths.

transmitter

A

L 1L ]
1]

L

Fig. 2-1: Example of single-channel fading with three transmission paths

Path 1 represents the discrete component, i.e. a direct point-to-point transmission
between the transmitter and receiver (pure Doppler fading profile).

Paths 2 and 3 represent the distributed components, i.e. signals which are scattered due
to obstacles (Rayleigh fading profile).

When the Rice fading profile is selected, a combination of distributed and discrete com-
ponents is generated in a path (see also the display of the spectrum of a QPSK signal
which is subjected to Rician fading at the end of the parameter description).

The fading process increases the crest factor of the signal, and this increase must be
taken into account in the drive at the baseband level. When multiple paths are superim-
posed or in case of statistical influences on a path, an insertion loss is useful for providing
a drive reserve. If the full drive level is reached nevertheless, the 1/Q signals are limited
to the maximum available level (clipping). The mode for determining the range for inser-
tion loss is selectable ("Insertion Loss Configuration"). The insertion loss is automatically
adjusted within this range to keep the output power constant. However, the maximum
available output power of the R&S signal generator is reduced by up to 18 dB.

If statistically correlated processes occur, such as the fading of modulation signals with
symbol rates approximating the delay differences of the fading paths, correct automatic
adaptation of the insertion loss is not possible. In this case, the output power must be
measured again.

During further signal routing, it is possible to additionally offset the faded signals or to
apply noise to them.

|
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For more information, see section "Impairment of Digital I/Q Signal and Noise Generator
- AWGN/IMP Block" in the Operating Manual.

The fading settings are summarized in the block diagram in the "Fading" functional block
as well as in the menu with the same name for the MENU key. The figure below shows
the block diagram for an R&S SMU.
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Options for the base unit with the Frequency option (B10x) include the following: Base-
band Main Module (B13), Baseband Generator (B10), and Fading Simulator for "Stand-
ard Delay" configuration (B14). Additional configurations - dynamic fading ("Birth
Death", "Moving Propagation", "2 Channel Interferer" and "High Speed Train") and
enhanced resolution ("Fine Delay" configurations) - require option K71.

The Path Extension option (B15) is used to double the number of fading paths from 20
to 40 or to configure dual-channel fading with 20 paths per channel.

In dual-path instruments where the Fading Simulator Option (B14) is fitted, only fader A
or fader B can be switched on at one time, i.e. the 20 fading paths are available either
for baseband path A or B.

If the Path Extension option (B15) is fitted additionally, either 40 fading paths are available
for one of the two faders or 20 fading paths for each of the two faders ("dual-channel
fading").

The MIMO (Multiple Input Multiple Output) Fading option (K74) is used to simulate a
MIMO system with two transmitting antennas and two receiving antennas, i.e. system
with four fading channels, as required for 1x2, 2x1 and 2x2 MIMO receiver tests. By
combining two instruments, receiver tests scenarios for 1x3, 1x4, 2x3, 2x4, 3x1, 4x1, 3x2
and 4x2 MIMO could be simulated.

|
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3 Signal Routing

In the "Fading" functional block, the Fading menu is called up to configure the fading and
a selection is made about how to route the faded baseband signal at the output of the
fader.

N\ The following block diagrams are taken from a R&S SMU signal generator.

Signal Routing
Selects the signal routing for the fading signal at the output of the fading simulator.

Note: Signal routing for MIMO setups is performed with the settings provided in sections
"MIMOQO" and "MIMO Subset" (see also chapter 5.2, "MIMO Settings", on page 107).

In remote control, however, all avaliable signal routings are configured with the command
[ :SOURce<hw>] :FSIMulator:ROUTe.

The input signal to the fading simulator is specified in the routing menu of the respective
baseband block (see section "Working with the Baseband Signal" in the Operating Man-
ual).

When fitted with two faders and two baseband blocks, the faders can be fed the signal
from a single baseband block, the summation signal from both baseband blocks or each
a signal from one of the two baseband blocks.

Note: The processing time for the baseband signal is always the same for the two faders,
regardless of the status of the faders (On or Off). The only exception is fading with 40

fading paths. In this case, the processing times are different: the signal from the 40-path
fader has a longer processing time than the signal from the fader which is switched off.

The proposed routes for the fading output signal differ also depending on the options
fitted in the instrument:
e Instruments with the Fading Simulator (option B14)
— For a single-path instrument, the output signal is always output on path A.
— In dual-path instruments, the fader output signal can be assigned either to path
A, path B, or to both paths. Only one of the faders, A or B, can be operated.
In Standard Delay mode, 20 fading paths are available for this fader. The signal
of the other fader is either output unfaded (selection (max paths) - (unfaded)) or
the signal flow is interrupted (selection A and B - (open)). The possible routing
settings are described below.

Fading
Fading Settings...
Signal Routing
vA—prA |B—»B
A —» Afunfaded) ||B—» B (max paths)
A —» A(max paths)||B —» B (unfaded)

e Instruments with the Fading Simulator (option B14) and Path Extension (option
B15)
— For a single-path instrument, the output signal is always output on path A. In
"Standard Delay" mode, 40 fading paths are available.
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— For dual-path instruments with two baseband modules (2 x option B13) and one
or two baseband sources (1/2 x option B10) a selection menu for signal routing
is offered:

Fading
Fading Settings...
Signal Routing

A —m Afunfaded) || B —» B {max paths)
A —» Aimax paths) ||B —» B (unfaded)
A—w A |IB—» A

A—rB |IB—» B

A—w AandB||B—» AandB

A—w AandB||B —» (open)

A —w {open) ||B —» Aand B

The following list shows all of the possible routing settings for dual-path instruments in a
configuration with both fader options (B14 and B15).

"Ato A/ B to B" Dual-channel fading.
The fading signal from fader A is output on baseband path A and the
fading signal from fader B is output on baseband path B. In "Standard
Delay" mode, 20 fading paths are available for each fader.
When fitted with a second baseband generator, the generator can be
operated like two instruments; two independently configured signals are
present at the signal generators output.
When using only a single baseband generator, the receiving conditions
of a receiver (e.g. high-quality car radio, UMTS base station) with two
antennas can be simulated (transmit or receive diversity). It is possible
to correlate the paths of the two faders (the two fading channels) and
thus simulate conditions which occur if a receiver has two antennas
which receive statistically correlated signals (e.g. a car with two anten-
nas in which the two received signals exhibit a certain degree of corre-
lation due to a similar environment such as an underpass, hill, etc.)
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"Ato A (unfa-  The fading signal from fader B is output on baseband path B. Fader A
ded)/BtoB cannot be activated. In "Standard Delay" mode, 40 fading paths are
(max. paths)"  available for fader B.

Note: The signal from the 40-path fader has a longer processing time
than the signal from the fader which is switched off.

"A to A (max. The fading signal from fader A is output on baseband path A. Fader B
paths) /B to B cannot be activated. In "Standard Delay" mode, 40 fading paths are
(unfaded)" available for fader A.
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Note: The signal from the 40-path fader has a longer processing time
than the signal from the fader which is switched off.
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Signal Routing

"Ato A/B to A"

"AtoB/BtoB"

Dual-channel fading. The fading signal from fader A and the fading sig-
nal from fader B are both output on baseband path A. In "Standard
Delay" mode, 20 fading paths are available for each fader.

When fitted with a second baseband generator, for example, the con-
ditions can be simulated for a mobile radio network handover in the
handheld device or for filtering out the own signal in case of simultane-
ous presence of a strong signal from another standard. To do this, each
baseband signal is configured according to the desired standard and
passed to one fader in each case. After fading, the two signals with
widely divergent signal strengths are output on a common output path.

E E

L | T |
Dual-channel fading. The fading signal from fader A and the fading sig-
nal from fader B are both output on baseband path B. In "Standard
Delay" mode, 20 fading paths are available for each fader.
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"Ato Aand B/ Dual-channel fading. The fading signal from fader A and the fading sig-

Bto Aand B" nalfrom fader B are output on baseband path A and baseband path B.
In "Standard Delay" mode, 20 fading paths are available for each fader.
The possible applications are basically analogous to "Ato A/ B to A"
routing, but here due to the splitting of the fader output signal among
two paths, these two paths can also be processed differently after the
fading. For example, a further degradation of the receiving conditions
can be simulated for comparison purposes on a path by superimposing
noise on the signal and distorting it.

"Ato Aand B/ The fading signal from fader A is output on baseband path A and base-

B (open)" band path B. The signal from fader B is not output, the signal flow of
baseband B is interrupted. In Standard Delay mode, 40 fading paths
are available for fader A.

"

-lfE
== t
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"A (open)/ Bto The fading signal from fader B is output on baseband path A and base-
A and B" band path B. The signal from fader A is not output, the signal flow of

baseband A is interrupted. In Standard Delay mode, 40 fading paths
are available for fader A.

SCPI command:
[ :SOURce<hw>] :FSIMulator:ROUTe on page 207
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Basic Settings

4 Fading Settings

The "Fading" dialog is used to configure multipath fading signals. To access this dialog,
select the "Fader" block or use the MENU key.

Fading
Fading Settings...
Signal Routing ——
vA—rA IB—»B
A —» A(unfaded) [|B —» B (max paths)
A —» A(max paths)|| B —» B (unfaded)

4.1 Basic Settings

The "Fading" dialog is divided into several sections:

e The Fading Simulator is switched on in the upper section. By selecting a standard, a
preset corresponding to different test cases from the common mobile radio standards
is called up. Fading settings can be saved, recalled or reset to the default values.

2| Fading A

Set To Default | SaveRecall... | Standard I ETU 70Hz Low j
General Settings
Configuration I Standard Delay j Speed Unit I km/h j
Common Speed For All Paths v Keep Constant I Doppler Frequency j
Signal Dedicated To | Baseband Output ~|  virtual RF | 1.000 000 000 00| GHz ~|
Restart Event I Internal Trigger1 j Restart |
Ignore RF Changes < 5% [~ On Frequency Hop. Mode I In Band j
Path Settings
Path Table... | Path Delay Wizard... | Coupled Parameters... | Insertion Loss Configuration... |

Static Path Rayleigh

Gauss1

Gauss Doppler NG
Gauss (0.08 fd) WM Rice
Gauss (0.1 fd)

1
00 05 1.0 15 20 25 30 35 40 45 50 55 Delay I ps

e In the "General Settings" section the configuration and the unit for the speed is
selected.
It can be determined whether to use the existing RF frequency setting (in case of
instruments with RF output) or a user-definable RF frequency for computing the Dop-
pler shift. For instruments without RF output, this RF frequency is virtual. The (virtual)
RF frequency is then used to set the modulation frequency of an external I/Q modu-
lator.
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Basic Settings

The parameters are defined which determine under what conditions a restart of the
fading simulation is triggered. For instruments with RF output, frequency hopping is
also activated and configured in this section.

e The "Path Settings" section offers different submenus for the configuration of the
fading paths depending on the selected fading configuration. The fading settings are
displayed graphically.

State
Powers the fading simulator on or off.

When powered on, the fading process is initiated for the paths which are switched on.

A selectable trigger ("Restart Event") can be used to restart the fading process. The
fading process always begins at a fixed starting point after each restart. This helps to
achieve repeatable test conditions.

SCPI command:
[ :SOURce<hw>] :FSIMulator[:STATe] on page 218

Set to Default
Activates the default settings of the fading simulator.

By default, a path is activated with a Rayleigh profile and a slow speed. All of the other
paths are switched off.

The following table provides an overview of the settings. The preset value is indicated for
each parameter in the description of the remote-control commands.

Parameter Value

State Off

Standard User

Configuration Standard Delay

Signal Dedicated to Baseband/RF Output (depending on instrument)
Speed Unit km/h

Restart Event Auto

Ignore RF Changes Off (R&S SMU only)

Frequency Hop. Mode Off (R&S SMU only)

Insertion Loss

Insertion Loss Mode Normal

Coupled Parameters

All States Off

Path Configuration

State of path 1 On
State of all other paths Off
Profile Rayleigh

|
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Basic Settings

Parameter Value
Delays 0
Speed of path 1 Slow
Speed of all other paths 0

SCPI command:
[ :SOURce<hw>] :FSIMulator:PRESet on page 206

Save/Recall
Calls up the "Save/Recall" menu.

In the "Save/Recall" menu, the desired "File Select" window for loading and saving fading
configurations as well as the "File Manager" for keeping tracking of files can be called

up.

Save Fading Settings
File Manager...

Fading configurations are saved with the file ending * . fad. The file name and the direc-
tory to store it can be chosen.

The entire settings of the "Fading" menu are always saved and loaded. When fitted with
two faders, only the settings of the selected fader are stored.

"Recall Fading Opens the "File Select" window for loading a saved "Fading" configu-
Settings" ration.
Press the "Select" button to load the configuration of the selected
(marked) file.

B Recall Fading Settings E”E”’S__q

ﬁ, cust_dig_mod J
g--Q fading

3app

)

w03 gps

ﬁ, wimax

- winlQsim2

05 sirins - |

Select | File
Manager...

"Save Fading  Opens the "File Select" window for saving the current "Fading" config-
Settings" uration.
The name of the file is entered in the "File Name" input field, and the
directory in the "save into" field. Press the "Save" button to save the file.

|
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"File Manager" Calls up the "File Manager".
"File Manager" is used to perform general file operations such as copy,
paste, rename, delete, and to create new directories.

SCPI command:

[:SOURce] :FSIMulator:CATalog on page 218

[ :SOURce<hw>] :FSIMulator:LOAD on page 218

[ :SOURce<hw>] :FSIMulator:STORe on page 219
[:SOURce<hw>] :FSIMulator:STORe:FAST on page 219
[:SOURce] :FSIMulator:DELETE on page 219

Standard / Test Case
Selects predefined fading settings according to the test scenarios stipulated in the com-
mon mobile radio standards.

For an overview of the predefined standards along with the underlying test scenarios and
the settings which are made, see chapter 7, "Predefined Fading Set-
tings", on page 120.

If one of the predefined parameters is modified, "User" is displayed. "User" is also the
default setting.

SCPI command:
[ :SOURce<hw>] :FSIMulator:STANdard on page 211
[ :SOURce<hw>] :FSIMulator:STANdard:REFerence on page 217

Configuration
Selects the fading configuration.

Note: The selection of fine delay and dynamic configurations is only possible with option
K71; "Scenario Simulation" requires option K77.

For classical fading with simulation of the level fluctuations, the user can choose from
three delay configurations:

e Standard Delay,

e Fine Delay 30 MHz,

e Fine Delay 50 MHz.

These delay configurations occur in the received signal as a result of a typical multipath
propagation and the propagation conditions, which vary depending on the location and

timing.

The delay configurations differ in terms of the number of paths, the resolution of the path-
specific delay, and the available RF bandwidth.

The paths are arranged in groups in the delay configurations. Each group is characterized
by a common group delay ("Basic Delay"). The paths are assigned a path-specific delay
("Additional Delay"). The total delay of a path is calculated by adding the two values
("Resulting Delay").

The number of groups is the same for all three configurations. This number doubles from
4 to 8 when the instrument is fitted with the Path Extension option (B15). There is a
maximum of 40 fading paths available in 8 groups for Standard Delay.

For fading with delays which change dynamically, there are three configurations: "Birth
Death Propagation”, "Moving Propagation”, and "2 Channel Interferer".
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Depending on which configuration is selected, the lower sections of the fading menu will
change, particularly the path table.

Note: A separate path table is associated with each configuration, i.e. when changing
the delay configuration not only the bandwidth is switched but a completely new path
table is loaded.

Changing the configuration causes an interruption in the fading process, followed by a
restart after about one second since the FPGAs in the instrument are rebooted and loa-
ded with the modified configuration. Therefore, the interruption applies to both faders if
the instrument is fitted with two faders (options B14 and B15).

"Standard In the "Standard Delay" configuration, each group consists of five paths.

Delay" This means that 20 or 40 paths can be simulated for a fading channel.
The resolution for the path-specific delay is 10 ns (see chapter 4.3,
"Delay Modes Path Table", on page 32).

"Fine Delay 30 In the "Fine Delay 30 MHz" configuration, each of the groups consists

MHZz" of three paths. This means that 12 or 24 paths can be simulated for a
fading channel. The resolution for the path-specific delay is 10 ps. The
RF bandwidth is limited to 30 MHz.

"Fine Delay 50 In the "Fine Delay 50 MHZz" configuration, each of the groups consists

MHZz" of two paths. This means that 8 or 16 paths can be simulated for a fading
channel. The resolution for the path-specific delay is 10 ps. An RF
bandwidth of 50 MHz is available.

"Birth Death In the "Birth Death Propagation" configuration, the fading simulator
Propagation” simulates dynamic propagation conditions in conformity with the test
case 3GPP, 25.104-320, annex B4. Two paths are simulated which
appear ("Birth") or disappear ("Death") in alternation at arbitrary points
in time (see chapter 4.7, "Birth Death Propagation Path
Table", on page 48).

"Moving Propa- In the "Moving Propagation" configuration and number of "Moving

gation” Channels" set to "One", the fading simulator simulates dynamic prop-
agation conditions in conformity with the test case 3GPP TS25.104,
annex B3. Two paths are simulated: Path 1 has fixed delay, while the
delay of path 2 varies slowly in a sinusoidal fashion.
Two additional predefined moving propagation scenarios according to
the 3GPP TS36.141, annex B.4 can configured the "ETU200Hz Mov-
ing" and the "Pure Doppler Moving". To configure one of this scenarios
for 3GPP or LTE, select the corresponding item under "Standard >
3GPP or LTE > Moving Propagation".

Note: The moving propagation conditions enabled by selecting the
"Standard > 3GPP or LTE > Moving Propagation > Ref. + Mov. Chan-
nels" are identical to the conditions configured by enabling of "Moving
Propagation Configuration" and number of "Moving Channels" set to
"One".

See chapter 4.9, "Moving Propagation”, on page 53 for more infor-
mation.
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"2 Channel In the "2 Channel Interferer" configuration, the fading simulator simu-
Interferer” lates test case 5 and 6 from MediaFlo.
Two paths are simulated: Path 1 has fixed delay, while the delay of path
2 varies slowly in a sinusoidal fashion or appears or disappears in alter-
nation at arbitrary points in time (hopping) (see chapter 4.10, "Two
Channel Interferer Path Table", on page 60).
"High Speed In the High Speed Train configuration, the fading simulator simulates
Train" propagation conditions in conformity with the test case 3GPP 25.141,

annex D.4A and 3GPP 36.141, annex B.3 (see chapter 4.11, "High
Speed Train", on page 65).

All the three scenarios as defined in the test specification are simulated.
These predefined test scenarios can be selected in the "Standard / Test
Case" menu in the corresponding 3GPP section.

Additionally, user-defined HST conditions can be configured by select-
ing different profile and setting up the speed and the initial distances.

The "Scenario Simulation" configuration is provided for the simulation
of the dynamic propagation conditions such as the channel between a
moving transmitter and/or a moving receiver, e.g. the channel between
a tower and a departering and landing aircraf or the channel between
two moving ships (see chapter 4.12, "Dynamic Scenario Simula-
tion", on page 69).

Additionally, user-defined dynamic fading conditions can be configured
by adjusting the different transmitter and receiver settings.

"Scenario Sim-
ulation"

"User The "User Dynamic" configuration is provided for future use.

Dynamic"

SCPI command:

[ :SOURce<hw>] :FSTMulator:CONFiguration on page 197

[ :SOURce<hw>] :FSIMulator:DEL30:STATe on page 241

[ :SOURce<hw>] :FSIMulator:DEL50:STATe on page 241

[ :SOURce<hw>] :FSIMulator:BIRThdeath:STATe on page 224

[ :SOURce<hw>] :FSIMulator:MDELay:STATe on page 250

[ :SOURce<hw>] :FSIMulator:TCInterferer[:STATe] on page 267
[ :SOURce<hw>] :FSIMulator:HSTRain: STATe on page 244

Moving Channels
This parameter determines whether only one or several moving channels are simulated.

"One" In this mode the fading simulator simulates dynamic propagation con-

ditions in conformity with the test case 3GPP TS25.104, annex B3.

Per default, one moving channel with Rayligh distribution and one tap
is simulated.

Additional taps and paths can be enabled and configured in the "Path
Table".

llA”ll

SCPI command:
[ :SOURce<hw>] :FSIMulator:MDELay:CHANnel : MODE on page 246

Signal Dedicated To
(R&S AMU only)

|
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The Doppler shift is computed based on a user-definable virtual RF frequency which is
entered under "Virtual RF".

Signal Dedicated To
(R&S SMU only)

Selects the RF frequency for computing the Doppler shift.
"RF Output" The Doppler shift is computed using the RF frequency set on the gen-

erator.
"Baseband The Doppler shift is computed based on a user-definable RF frequency
Output” which is entered under "Virtual RF".

This allows the user to have the Doppler shift computed using the mod-
ulation frequency of an external I/Q modulator on which the faded base-
band signal is output.

SCPI command:
[ :SOURce<hw>] :FSIMulator:SDEStination on page 210

Virtual RF
Sets the virtual RF frequency.

Forinstruments with RF output, this input is possible only if "Baseband Output" is selected
in the "Signal Dedicated To" field.

The entered value is used as the basis for computing the Doppler shift.

SCPI command:
[ :SOURce<hw>] :FSIMulator:FREQuency on page 203

Common Speed For All Paths
(only available for delay configurations)

Activates/deactivates the same speed in all paths.
The default is the "On" setting.

A change of speed in a path automatically results in a change of speed in all of the other
paths.

When switching from "Off" to "On", the speed entry for path 1 of group 1 is used for all of
the paths.

Note: If "Speed Setting Coupling" is activated, the setting of "Common Speed for all
Paths" is also coupled in both faders.

SCPI command:
[ :SOURce<hw>] :FSIMulator:CSPeed on page 202

Speed Unit

Selects the units for speed. The speed is entered in the path table.

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

SCPI command:

[ :SOURce<hw>] :FSIMulator:SPEed:UNIT on page 211
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Keep Constant

Selects whether to keep the speed or the Doppler shift constant in case of frequency
changes. If a constant speed is selectd, the Doppler shift is calculated as function of the
speed and the frequency and vice versa.

SCPI command:
[ :SOURce<hw>] :FSTMulator:KCONstant on page 206

Restart Event
Selects the event which leads to a restart of fading.

After each restart, the fading process starts at a fixed starting point and from there it
passes through identical random processes for a given setting. This helps to achieve
repeatable test conditions.

"Auto" The modulation signal is continually faded.

"Manual" A restart is triggered by pressing the "Restart" button.
With dual-channel fading, pushing the "Restart" button causes both
faders to restart if "Restart Event Manual" is selected for both faders.
"Internal Trig- A restart is triggered by baseband A/B.
ger1/2"
SCPI command:
[ :SOURce<hw>] :FSIMulator:RESTart :MODE on page 207

Restart
Triggers a restart of the fading simulation.

A restart is triggered with this button only if "Restart Event Manual" is selected.

With dual-channel fading, both faders are restarted if "Restart Event Manual" is selected
for both faders.

SCPI command:
[ :SOURce<hw>] :FSIMulator:RESTart on page 207

Ignore RF Changes < 5PCT
(instruments with RF output only)

Selects whether frequency changes < 5% are to be ignored or not for the fading.

If this setting is activated ("On"), faster frequency hopping is possible since small fre-
quency changes (which can occur, say, in GSM hopping) do not result in a short-term
switch-off of the fader and a restart of the fading process.

SCPI command:
[ :SOURce<hw>] :FSIMulator:IGNore:RFCHanges on page 204

Frequency Hop Mode
(instruments with RF output only)

Activates frequency hopping and determines the behavior of the fading simulator after a
frequency hop.

Frequency hopping involves switching of the carrier frequency. The fading is switched off
temporarily until the RF frequency is changed. The fading process is then restarted at
the new frequency.

|
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Frequency hopping occurs in real-world receivers, for example, if the original carrier is
no longer accessible due to a change in the location of the receiver.

The instrument provides two modes for frequency hopping. The modes differ in terms of
the behavior when hopping back to a prior frequency (see below).

Prior to activating frequency hopping, list mode must be activated in the "List Mode" dialog
(State On). The target frequencies of the hops are determined by the frequency values
in the selected list. The time until the next frequency hop is determined by the entered
"Dwell Time". The HOP signal which marks the time point of the frequency hop can be
output on one of the USER jacks. This settings are available only for the delay configu-
rations.

For more information, see sections "List Mode" and "User Marker / AUX I/O Settings" in
the Operating Manual.

"Off" Frequency hopping is deactivated.

"In Band" Frequency hopping is activated. After hopping back to a previous hop
frequency, the random process of the fader is resumed as if the fading
had continued also at this frequency, i.e. the process is not restarted.

Fower

Profile for frequency 1 Continued profile far frequenoy 11

Profile for frequency f2

Frecueny hopping 1 to £2 2
LY # -_
h ’ Frequeny hopping 12 to fl
- ,
rg—— )
Internal calculation of profile 1 Internal calculation of profle £2

Time

A situation is thus simulated in which the conditions after a return fre-
quency hop have not changed substantially, i.e. the receiving condi-
tions are the same as those from before the frequency hop (e.g. a
pedestrian with a receiver that has moved only a few meters).

In this mode, the number of target hop frequencies and frequency hops
is limited to four since the random processes for all of the prior hop
frequencies are computed in parallel.
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Path Settings

"Out Of Band" Frequency hopping is activated. The random process of the fader is
restarted after a hop back to a previous target hop frequency and is thus
not correlated with the random process which was underway prior to
the frequency hop to this frequency.

Power

Profile for fequency fl

Mew profile for frequency f

Profile for frequency £

Fregueny hopping f1 to 2

Freguerny hopping 210 £

Time

In this mode, the number of target frequencies and frequency hops is
unlimited since the random process is computed only on the current
frequency.

SCPI command:
[ :SOURce<hw>] :FSIMulator:HOPPing:MODE on page 203

4.2 Path Settings

The "Path Settings" section offers different submenus for the configuration of the fading
paths depending on the selected fading configuration. The fading settings are displayed
graphically.

Path Table...
Calls up the menu for setting the fading paths.

See chapter 4.3, "Delay Modes Path Table", on page 32, chapter 4.7, "Birth Death
Propagation Path Table", on page 48, chapter 4.9, "Moving Propaga-

tion", on page 53, chapter 4.10, "Two Channel Interferer Path Table", on page 60 and
chapter 4.11, "High Speed Train", on page 65.

Path Delay Wizard- Fading
(delay configurations only)

Calls up the menu for modifying, inserting and deleting paths in the delay modes, see
chapter 4.5, "Path Delay Wizard", on page 45.

Coupled Parameters...
(only for Delay configurations, Configuration with two faders (options B14 and B15) and
Signal routing A to A /B to B (split))

Calls up the menu for setting the coupled parameters of the two faders A and B, see
chapter 4.6, "Coupled Parameters and Global Fader Coupling", on page 47.
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Delay Modes Path Table

Insertion Loss Configuration ...
Calls up the menu for setting the insertion loss, see chapter 4.13, "Insertion Loss Con-
figuration...", on page 93.

Delay Modes Path Table

Button "Path Table..." calls the path table for configuration of the fading paths.

The paths are grouped in the "Standard Delay", "Fine Delay 30 MHz", and "Fine Delay
50 MHZz" delay configurations. Each group is characterized by a common group delay
("Basic Delay"). The paths are assigned a path-specific delay ("Additional Delay"). The
"Resulting Delay" of a path is calculated by adding the two values. The delay configura-
tions differ in terms of the number of paths, the resolution of the path-specific delay, and
the available RF bandwidth. The remaining parameters are the same for the three con-
figurations.

The maximum number of paths is doubled from 20 to 40 if the instrument is fitted with
the Path Extension option (B15).

The individual path and group parameters can be set in the path table. The group number
is displayed in the first row of the table header and the path number is displayed in the
second row. The parameters are displayed row-by-row at the left edge of the table. The
sections for fast and slow fading are indicated to the left next to the table.

A light background means that the parameter is adjustable. A dark background means
that the parameter is not adjustable. Whether a parameter is configurable or not depends,
for example, on the group (e.g. the Basic Delay is always 0 for group 1) and on the
selected fading profile (e.g. the power ratio can be entered only for Rice fading). The pure
display parameters such as the resulting Doppler shift are also shown with a dark back-
ground.

In the "Copy Path Group" section, the settings for a fading group can be copied to a
second fading group.

The buttons facilitate navigation in the path table by moving the indicated area of the
table and suppression of the indication of disabled paths. It is also possible to quickly
change the speed unit with a softkey.

|
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Delay Modes Path Table

& Fading A: Path Table Standard/Fine Delay

State
Profile Rayleigh Raryleigh Rayleigh Rayleigh Rayleigh Raryleigh Ral
Path Loss /dB 400 860 10.00 3.00 0.00 11.00 B_5
Basic Delay jus 000 0.00 0.00 0.00 0.00 0.00 0.0
Additional Delay/us Il].l]l]l] oo 0.030 00O 0.750 DO 0_880 DO 2.000 DO 2.700 0O 32
Resulting Delay fus .00 0.03 0.75 0.88 2.00 2.70 3.2
F | Power Ratio /dB |
g const Phase Jdeg Il].l] 0.0 0.0 0.0 0.0 0.0 0.0
T § Speed /km/h |5I].l] 50.0 50.0 50.0 50.0 50.0 50
Freq. Ratio 000 0.00 0.00 0.00 0.00 0.00 0.0
res. Doppler Shift 46.33 46.33 46.33 46.33 46.33 46.33 46
Correlation Path Off Off Off Off Off Off Off
Coefficient 1'% 100 100 100 100 100 100 101
Phase fdeg 000 0.00 0.00 0.00 0.00 0.00 0.0
S || Lognorm State Off Off Off Off Off Off Off
I(') Local Constant/m |100.0 100.0 100.0 100.0 100.0 100.0 1010
wj Standard Dev. /dB |p 0 0 0 0 0 0
% L_Il

Copy Path Group

Source I 1 Destination I 2 Copy I

Path Speed
(B0 | Filter | Unit

Next
Group

Previous
Group

Home |

4.3.1 Delay Mode Settings

State Path
Activates a fading path.

After power-on, the fading process is initiated for this path with the selected fading profile.
However, the fading simulator must be switched on.

SCPI command:

[ :SOURce<hw>] :FSIMulator[:STATe] on page 218

[ :SOURce<hw>] :FSIMulator:DELay|DEL:GROup<st>:PATH<ch>:STATe
on page 241

[ :SOURce<hw>] :FSIMulator:DEL30:GROup<st>:PATH<ch>:STATe

on page 241

[ :SOURce<hw>] :FSIMulator:DEL50 : GROup<st>:PATH<ch>:STATe

on page 241

[ :SOURce<hw>] :FSIMulator:MDELay:DEL30:GROup<st>:PATH<ch>:STATe
on page 241

[ :SOURce<hw>] :FSIMulator:HSTRain:PATH: STATe on page 243

Profile
Determines the fading profile for the selected path. The fading profile determines which
transmission path or which radio hop is simulated.

Depending on which profile is selected, certain parameters will be available in the path
table and others will not be available.

|
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Delay Modes Path Table

With correlated paths, the profile setting must agree. When correlation is activated, the
setting of the path for which correlation is switched on is accepted for both paths. After-
wards, the most recent modification applies to both paths (no matter in which path it was
made).

"Static Path" A static transmission path is simulated which can undergo attenuation
(loss) or delay.

"Pure Doppler" A transmission path is simulated in which there is an individual direct
connection from the transmitter to the moving receiver (discrete com-
ponent). The Doppler frequency shift is determined by the Speed and
Frequency Ratio parameters.

Tip: In MIMO configuration, use the Relative Gain Vector Matrix to
configure beamforming.

"Rayleigh" A radio hop is simulated in which many highly scattered subwaves
arrive at a moving receiver. The resulting received amplitude varies
over time. The probability density function for the magnitude of the
received amplitude is characterized by a Rayleigh distribution. This
fading spectrum is "Classical".

"Rice" A radio hop is simulated in which a strong direct wave (discrete com-
ponent) arrives at a moving receiver in addition to many highly scattered
subwaves. The probability density of the magnitude of the received
amplitude is characterized by a Rice distribution. The fading spectrum
of an unmodulated signal involves the superimposition of the classic
Doppler spectrum (Rayleigh) with a discrete spectral line (pure Dop-
pler).

The ratio of the power of the two components (Rayleigh and pure Dop-
pler) is set with the "Power Ratio" parameter.

"Const. Phase" A transmission path with the set constant phase rotation is simulated
which can undergo attenuation (loss) or delay.

"Gauss1" GAUSH1 is the sum of two Gaussian functions and is used for excess
delay times in the range of 0,5 us to 2 us (0,5 us = t; = 2 us).

GAUSL: S\ 7.f|= G|A~0.87,,0.057y |+ GlA, .+0.474 0.1, |

where A, is 10 dB below A.

"Gauss2" GAUS?2 is also the sum of two Gaussian functions and is used for paths
with delays in excess of 2 us (ti = 2 us).

i r." ".II _ I . b N i N ) _ ®
GAUS2: S.Ikrj,-.fj. = G|B-0.77; 0.1, |+ GIB, +0.47 4.0.157 ; |
where B, is 15 dB below B.
"GaussDAB" GAUSDAB is composed of a Gaussian function and is used for special
DAB profiles.

GAUSDAB - s[;rj_ fi:] = GlA£0.774.0.174 |

"Gauss Dop- Selects the Gauss Doppler fading profile.
pler"
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"Gauss (0.08
fd)"

"Gauss (0.1
fd)"

"Gauss (Wat-
ters)"

"WM Doppler"

"WM Rice"

SCPI command:
[ : SOURce<hw>]
on page 236
[ : SOURce<hw>]
on page 237
[ : SOURce<hw>]
on page 237
[ : SOURce<hw>]
on page 236

Delay Modes Path Table

Selects the Gauss (0.08 fd) fading profile.

Selects the Gauss (0.1 fd) fading profile.

Selects the Gauss (Watterson) fading profile.

Selects the WiIMAX Doppler fading profile, i.e. a rounded Doppler PSD
model according to IEEE 802.16a.

Selects the WiMAX Rice fading profile according to IEEE 802.16a.
The figure bellow shows a baseband signal with QPSK modulation and
a rectangular filter which was subjected to Rician fading (one path). As
a result of the luminescence setting on the oscilloscope, the variation
in phase and amplitude of the constellation points caused by the fader
is clearly visible.

Ch1l 100my H2.00pus A Chl J7—12.0mV

3 Dez 2003
i 20.00 % 12:31:49

:FSIMulator:DELay|DEL:GROup<st>:PATH<ch>:PROFile

:FSIMulator:DEL30:GROup<st>:PATH<ch>:PROFile

:FSIMulator:DEL50 :GROup<st>:PATH<ch>:PROFile

:FSIMulator:MDELay:DEL30:GROup<st>:PATH<ch>:PROFile
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Delay Modes Path Table

Path Loss

Enters the loss for the selected path.

SCPI command:

[ :SOURce<hw>] :FSIMulator:DELay|DEL:GROup<st>:PATH<ch>:LOSS

on page 235

[ :SOURce<hw>] :FSIMulator:DEL30:GROup<st>:PATH<ch>:1L0SS on page 235
[ : SOURce<hw>] :FSIMulator:DEL50:GROup<st>:PATH<ch>:L0OSS on page 235

Basic Delay
Determines the Basic Delay.

Within a path group, all of the paths are jointly delayed by this value. The Resulting Delay
of a path is obtained by adding the Basic Delay and the Additional Delay.

The Basic Delay for group 1 is always 0. Thus, for the paths in group 1, the "Resulting
Delay" is equal to the "Additional Delay".

SCPI command:
[ :SOURce<hw>] :FSIMulator:DELay | DEL:GROup<st>:PATH<ch>:BDELay

on page 227

[ :SOURce<hw>] :FSIMulator:MDELay:DEL30:GROup<st>:PATH<ch>:BDELay
on page 227

[ :SOURce<hw>] :FSIMulator:DEL50:GROup<st>:PATH<ch>:BDELay

on page 227

Additional Delay
Determines the Additional Delay.

The Resulting Delay of a path is obtained by adding the Basic Delay and the Additional
Delay.

SCPI command:
[ :SOURce<hw>] :FSIMulator:DELay | DEL:GROup<st>:PATH<ch>:ADELay

on page 227
[ :SOURce<hw>] :FSIMulator:DEL30:GROup<st>:PATH<ch>:ADELay
on page 227
[ :SOURce<hw>] :FSIMulator:DEL50 :GROup<st>:PATH<ch>:ADELay
on page 227

Resulting Delay
Displays the Resulting Delay for the path.

The Resulting Delay is obtained by adding the "Basic Delay" and the "Additional Delay".

The "Path Delay Wizard" is very helpful when the user needs to position the paths at
defined "Resulting Delays".

SCPI command:
[ :SOURce<hw>] :FSIMulator:DELay|DEL:GROup<st>:PATH<ch>:RDELay

on page 239
[ :SOURce<hw>] :FSIMulator:DEL30:GROup<st>:PATH<ch>:RDELay
on page 239
[ :SOURce<hw>] :FSIMulator:DEL50 :GROup<st>:PATH<ch>:RDELay
on page 239

|
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Delay Modes Path Table

Power Ratio

("Rice Fading")

Enters the power ratio of the discrete component and distributed component for Rice
fading.

The total power consisting of the two components is always constant. At a high power
ratio, the discrete (Doppler) component prevails. At a low power ratio, the distributed
(Rayleigh) component prevails.

SCPI command:
[ :SOURce<hw>] :FSIMulator:DELay|DEL:GROup<st>:PATH<ch>:PRATio

on page 236
[ :SOURce<hw>] :FSIMulator:DEL30:GROup<st>:PATH<ch>:PRATio
on page 236
[ :SOURce<hw>] :FSIMulator:DEL50 : GROup<st>:PATH<ch>:PRATio
on page 236

Const. Phase

("Constant Phase")

Enters the phase by which the path is multiplied for Static Path, Rayleigh, Constant
Phase, Gauss1, Gauss2, GaussDAB, Gauss Doppler, Gauss (0.08fd) and Gauss (0.1fd)
fading.

SCPI command:

[ :SOURce<hw>] :FSIMulator:DELay|DEL:GROup<st>:PATH<ch>:CPHase
on page 230

[ :SOURce<hw>] :FSIMulator:DEL30:GROup<st>:PATH<ch>:CPHase

on page 230

[ :SOURce<hw>] : FSIMulator:DEL50 : GROup<st>:PATH<ch>:CPHase

on page 230

Start Phase
("Pure Doppler, Rice, WM Dopper, WM Rice")

A transmission path with the set start phase rotation is simulated which can undergo
attenuation (loss) or delay.

Start Phase
("Gauss Watterson")

Sets the frequency spread for the Gauss Watterson fading.

SCPI command:

[ :SOURce<hw>] :FSIMulator:DELay|DEL:GROup<st>:PATH<ch>:FSPRead
on page 233

[ :SOURce<hw>] :FSIMulator:DEL30:GROup<st>:PATH<ch>:FSPRead

on page 233

[ :SOURce<hw>] :FSIMulator:DEL50 : GROup<st>:PATH<ch>:FSPRead

on page 233

Speed
("Pure Doppler", "Rayleigh" and "Rice Fading")
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Enters the speed v of the moving receiver. Choose the desired "Speed Unit" in the upper
section of the menu.

Based on the speed v and the frequency of the RF output signal fgg (or the virtual RF
frequency), the Doppler shift fp is computed.

£ = 2.008%10%m /s v_Jo
N

Example:
v =100 km/h; fgr = 1 GHz : f; = 92.66 Hz

The resulting Doppler shift is displayed in the "Res. Doppler Shift" line. It may not exceed
the maximum Doppler shift of 1600 Hz.

If the speed is changed, the resulting Doppler shift is automatically modified.

In the "Pure Doppler" and "Rice Fading" profiles, the resulting Doppler shift is dependent
on the entered speed and also on the ratio of the actual Doppler shift to the (set) Doppler
shift fD.

This ratio is determined in the "Frequency Ratio" line.
The "Speed" parameter is not available for static path and constant phase fading.

A change of speed in one path automatically results in a change of speed in all of the
other paths of the fader if "Common Speed in All Paths" is activated.

When fitted with the Path Extension option (B15), the speed for the paths of both faders
A and B can be coupled.

With correlated paths, the speed setting must agree. When correlation is activated, the
settings of the path for which correlation is switched on are accepted for both paths.

Afterwards, the most recent modification applies to both paths (no matter in which path
it was made). The same applies to all paths of the two faders when coupling is activated.

SCPI command:
[ :SOURce<hw>] :FSIMulator:DELay | DEL:GROup<st>:PATH<ch>:SPEed

on page 240
[ :SOURce<hw>] :FSIMulator:DEL30:GROup<st>:PATH<ch>:SPEed
on page 240
[ :SOURce<hw>] :FSIMulator:DEL50: GROup<st>:PATH<ch>:SPEed
on page 240

Frequency Ratio
Enters the ratio of the actual Doppler frequency to the Doppler frequency set with the
Speed parameter for pure Doppler or Rice fading.

The actual Doppler shift is a function of the simulated angle of incidence of the discrete
component (see following figure).

Negative values indicate a receiver that is going away from the transmitter, and positive
values a receiver that is approaching the transmitter.
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With correlated paths, the speed setting of the Frequency Ratio must agree. When cor-
relation is activated, the settings of the path for which correlation is switched on are
accepted for both paths. Afterwards, the most recent modification applies to both paths
(no matter in which path it was made).

SCPI command:
[ :SOURce<hw>] :FSIMulator:DELay|DEL:GROup<st>:PATH<ch>:FRATio

on page 231
[ :SOURce<hw>] :FSIMulator:DEL30:GROup<st>:PATH<ch>:FRATio
on page 232
[ :SOURce<hw>] :FSIMulator:DEL50 : GROup<st>:PATH<ch>:FRATio
on page 232

Frequency Shift
Enters the frequency shift for the Gauss Watterson fading.

SCPI command:
[ :SOURce<hw>] :FSIMulator:DELay|DEL:GROup<st>:PATH<ch>:FSHift

on page 232
[ :SOURce<hw>] :FSIMulator:DEL30:GROup<st>:PATH<ch>:FSHift
on page 232
[ :SOURce<hw>] :FSIMulator:DEL50 : GROup<st>:PATH<ch>:FSHift
on page 232

Resulting Doppler Shift
("Pure Doppler", "Rayleigh", and "Rice Fading" only)

Displays the Doppler shift.
The Doppler shift is determined by entering the "Speed".

For the "Pure Doppler" and "Rice Fading" profiles, the actual Doppler shift is a function
of the entered ratio of the actual Doppler shift to the Doppler shift set with the Speed
parameter ("Frequency Ratio").
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A Doppler shift can also be entered, if the parameter Keep Constant is set to "Doppler
Frequency". In this case, the Speed is calculated as a function of the selected Doppler
Shift and the frequency of the RF output signal.

SCPI command:
[ :SOURce<hw>] :FSIMulator:DELay|DEL:GROup<st>:PATH<ch>:FDOPpler

on page 231
[ :SOURce<hw>] :FSIMulator:DEL30:GROup<st>:PATH<ch>:FDOPpler
on page 231
[ :SOURce<hw>] :FSIMulator:DEL50:GROup<st>:PATH<ch>:FDOPpler
on page 231

Correlation Path
(only for Configuration with two faders (options B14 and B15) and Signal routing Ato A/
B to B (split))

Switches on correlation to the corresponding path of the second fader for dual-channel
fading.

Setting correlation necessitates synchronous signal processing on both channels. This
means the settings of the following parameters for the correlated fading paths must agree:
e "Profile"

. "Speed"

e "Frequency Ratio"

e "Lognormal Parameters"

When correlation is activated, the settings of the path for which correlation is switched
on are accepted for both paths. Afterwards, the most recent modification applies to both
paths (no matter in which path it was made).

Correlated paths in dual-channel fading with the same input signal simulate the receiving
conditions experienced by a receiver having two antennas in which the received signals
exhibit a certain degree of correlation due to a similar environment.

This parameter is available only for the delay configurations with two faders (options B14
and B15) and selection of A to A/ B to B signal routing (split) Each fader has a maximum
of 20 fading paths.

SCPI command:
[ :SOURce<hw>] :FSIMulator:DELay|DEL:GROup<st>:PATH<ch>:STATe

on page 241
[ :SOURce<hw>] : FSIMulator:DEL30:GROup<st>:PATH<ch>:STATe
on page 241
[ :SOURce<hw>] :FSIMulator:DEL50 :GROup<st>:PATH<ch>:STATe
on page 241

Correlation Coefficient
(only for Delay configurations, Configuration with two faders (options B14 and B15) and
Signal routing A to A /B to B (split))

Enters the magnitude of the complex correlation coefficient as a percentage.

The higher the entered percentage, the greater the correlation of the statistical fading
processes for the two correlated paths. Highly correlated ambient conditions for the signal
are simulated in this manner.
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Each fader has a maximum of 20 paths.

With correlated paths, the coefficient setting must agree. When correlation is activated,
the setting of the path for which correlation is switched on is accepted for both paths.
Afterwards, the most recent modification applies to both paths (no matter in which path
it was made).

SCPI command:

[ :SOURce<hw>] :FSIMulator:DELay|DEL:GROup<st>:PATH<ch>:
CORRelation:COEFficient on page 228

[ :SOURce<hw>] :FSIMulator:DEL30:GROup<st>:PATH<ch>:CORRelation:
COEFficient on page 228

[ :SOURce<hw>] :FSIMulator:DEL50 : GROup<st>:PATH<ch>:CORRelation:
COEFficient on page 228

Correlation Coefficient Phase
(only for Delay configurations, Configuration with two faders (options B14 and B15) and
Signal routing A to A /B to B (split))

Enters the phase of the complex correlation coefficient in degrees.
Each fader has a maximum of 20 fading paths.

With correlated paths, the coefficient phase setting must agree. When correlation is acti-
vated, the setting of the path for which correlation is switched on is accepted for both
paths. Afterwards, the most recent modification applies to both paths (no matter in which
path it was made).

SCPI command:

[ :SOURce<hw>] :FSIMulator:DELay | DEL:GROup<st>:PATH<ch>:
CORRelation:PHASe on page 229

[ :SOURce<hw>] :FSIMulator:DEL30:GROup<st>:PATH<ch>:CORRelation:
PHASe on page 229

[ :SOURce<hw>] :FSIMulator:DEL50:GROup<st>:PATH<ch>:CORRelation:
PHASe on page 228

Lognormal State
Switches lognormal fading on/off (slow fading).

With lognormal fading, an additional slow fluctuation of the received amplitude of a mov-
ing receiver is simulated. This can occur due to peculiarities in the landscape or topog-
raphy (e.g. when driving through a depression). Lognormal fading has a multiplicative
effect on the path loss. The multiplication factor is time-variable and logarithmically nor-
mally distributed. If a Rayleigh profile is set simultaneously, what we obtain is Suzuki
fading.

Note: Since the slow level fluctuation is not taken into account statistically in the com-
putation of the insertion loss, the output power can deviate from the displayed power.
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When fitted with the Path Extension option (B15), the status of lognormal fading for the
paths of both faders A and B can be coupled. With correlated paths, the status setting
must agree. When correlation is activated, the settings of the path for which correlation
is switched on are accepted for both paths. Afterwards, the most recent modification
applies to both paths (no matter in which path it was made).

SCPI command:

[ :SOURce<hw>] :FSIMulator:DELay | DEL:GROup<st>:PATH<ch>:LOGNormal:
STATe on page 234

[ :SOURce<hw>] : FSIMulator:DEL30:GROup<st>:PATH<ch>:LOGNormal:
STATe on page 235

[ :SOURce<hw>] :FSIMulator:DEL50 :GROup<st>:PATH<ch>:LOGNormal:
STATe on page 235

Local Constant
Enters the Local Constant for lognormal fading.

The Local Constant L and the speed v of the moving receiver determine the limit fre-
quency f; for lognormal fading:

f|_ =vl/L.

The power density spectrum of an unmodulated carrier consists of a discrete spectral line
at frr and a frequency-dependent continuous component for which the following holds:

S(7) = const .e'c"j'[f_ff' )

The lower setting limit is a function of the (virtual) RF frequency fge.

The following holds:

=12.w"mfs

[
f=e

When fitted with the Path Extension option (B15), the Local Constant for the paths of both
faders A and B can be coupled. With correlated paths, the Local Constant setting must
agree. When correlation is activated, the settings of the path for which correlation is
switched on are accepted for both paths. Afterwards, the most recent modification applies
to both paths (no matter in which path it was made).

SCPI command:

[ :SOURce<hw>] :FSIMulator:DELay | DEL:GROup<st>:PATH<ch>:LOGNormal:
LCONstant on page 234

[ :SOURce<hw>] :FSIMulator:DEL30:GROup<st>:PATH<ch>:LOGNormal:
LCONstant on page 234

[ :SOURce<hw>] :FSIMulator:DEL50 : GROup<st>:PATH<ch>:LOGNormal:
LCONstant on page 234

Standard Deviation
Enters the standard deviation in dB for lognormal fading.

|
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Delay Modes Path Table

When fitted with the Path Extension option (B15), the standard deviation for the paths of
both faders A and B can be coupled. With correlated paths, the standard deviation setting
must agree. When correlation is activated, the settings of the path for which correlation
is switched on are accepted for both paths. Afterwards, the most recent modification
applies to both paths (no matter in which path it was made).

SCPI command:

[ :SOURce<hw>] :FSIMulator:DELay | DEL:GROup<st>:PATH<ch>:LOGNormal:
CSTD on page 233

[ :SOURce<hw>] :FSIMulator:DEL30:GROup<st>:PATH<ch>:LOGNormal:CSTD
on page 233

[ :SOURce<hw>] :FSIMulator:DEL50 :GROup<st>:PATH<ch>:LOGNormal:CSTD
on page 233

Copy Path Group

In the "Copy Path Group" section, the settings for a fading group can be copied to a
second fading group.

The buttons facilitate navigation in the path table by moving the indicated area of the table
and suppression of the indication of disabled paths. It is also possible to quickly change
the speed unit with a softkey.

Copy Source
Selects a group whose setting is to be copied.

SCPI command:
[ :SOURce<hw>] :FSTIMulator:COPY:SOURce on page 200

Copy Destination
Selects a group whose setting is to be overwritten.

SCPI command:
[ :SOURce<hw>] :FSIMulator:COPY:DESTination on page 199

Copy

Triggers a copy procedure.

SCPI command:

[ :SOURce<hw>] :FSIMulator:COPY:EXECute on page 199

Home / End
Moves the cursor to the first path ("Home") or to the last path ("End") of the table.

SCPI command:
n.a.

Previous / Next

Moves the cursor to the first path of the preceding ("Previous") or subsequent ("Next")
path group.

SCPI command:

n.a.
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4.4

Delay Modes Path Graph

Path Filter
Suppresses the indication of the disabled paths.

SCPI command:
n.a.

Speed Unit
Toggles between the available units for speed. The value always remains unchanged but
the display is automatically adapted to the selected unit.

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

SCPI command:
[ :SOURce<hw>] :FSIMulator:SPEed:UNIT on page 211

Delay Modes Path Graph

The graphics in the lower menu section provide a fast overview of the paths which are
set in the delay modes.

Static Path
Pure Doppler

Rayleigh Rice
Const Phase
GaussDAB

WM Dopp WM Rice

ath Loss /dB

P

o m
i

1 1 1 1 1 1 1 1 1 I 1 I
0.00 005 040 018 0.20 028 030 038 0.40 045 050 0ss Delay [ us

The signal delay is plotted on the X axis. The minimum value is 0 s. The maximum value
is equal to the maximum delay which is set (max. Basic Delay + max. Path Delay). The
relative path power is plotted on the Y axis, with 0 dB corresponding to the maximum
power on the path (path loss = 0 dB).

Each path is represented by a bar. The color of the bar indicates the fading profile of the
path. The color coding for the individual profiles is shown at the top right next to the
graphics. The "Path Loss" can be read off from the height of the bar. The minimum value
is 0 dB, and the maximum value is — 50 dB.

The groups and the range of signal delay values available for each group are indicated
by a broken line. The groups are only indicated if at least one group has a "Basis
Delay" other than O (i.e. for most Standards / "Test Cases" no groups are indicated as
the Basic Delay is mostly 0).

The "Path Delay Wizards" is available to easily modify the settings of existing paths or
insert new paths.

|
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4.5 Path Delay Wizard

The menu for modifying, inserting, and deleting paths in the delay modes is called up in
the Fading menu.

The "Path Delay Wizard" is not available for the "Birth Death" and "Moving Propaga-
tion" modes.

The total delay ("Resulting Delay") of each path is a function of the group-specific delay
("Basic Delay") and the path-specific delay ("Additional Delay").

Since the "Additional Delay" has a maximum value of 40 ps, the range of values for the
"Resulting Delay" of the individual paths of a group is limited to "Basic Delay + 40 ps". In
order to configure a path with a delay outside of this range of values, it must be activated
in another group with a suitable "Basic Delay".

When inserting new paths and modifying existing paths, the "Path Delay Wizard" provides
support through automatic grouping of the paths based on the desired "Resulting
Delays" of the paths.

& Path Delay Wizard A FEX

Path Index | Resulting Delayf us | Original Groupf/Path |New Group/Path |E
1

0.00 21 211

L= -~ T I~ I ) B I )

-
=

310 412 412

Add Delay Path

Desired Resulting Delay | 0.00 Ius vl Add |

Change Delay Path

Path Index I 1 Desired Resulting Delay I 0.00 Ius '|

Change |

Delete Delay Path

Path Index I 1 Delete |

Accept | Close |

In the "Add Delay Path" section, a new path can be defined with a user-definable delay.
In the "Change Delay Path" section, the delay of an existing path is modified.

In the "Delete Delay Path" section, an existing path can be deleted.
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Wizard Table

The table shows the active paths sorted by their "Resulting Delays". The paths are num-
bered sequentially ("Index"). This index does not correspond to the path number of the
path in the respective group. This path number is displayed together with the group to
which the path belongs ("Original Group / Path"). Also displayed is the group/path com-
bination in which the path ends up after the modification has been carried out ("New
Group Path").

Wizard Desired Resulting Delay
Enters the Resulting Delay for the new path.

Wizard Add Path
Integrates the new path into the "Path Delay Table".

If necessary, this will involve regrouping of the paths that were previously active. How-
ever, the modification is not made yet. First, the "Accept" button first has to be pressed.

If the new path cannot be integrated (e.g. if no group can be created with a suitable Basic
Delay), the "Accept" button is not enabled and the line with the invalid path delay is
marked with "ERROR".

Wizard Path Index
Selects a path for which to modify the delay.

Wizard Desired Delay
Enters the Resulting Delay for the selected path.

Wizard Change

Integrates a path with modified delay into the "Path Delay Table". If necessary, this will
involve regrouping of the paths. However, the modification is not made yet. First, the
"Accept" button has to be pressed.

The "Accept" button is only enabled when the path delays can be generated in the instru-
ment. Path delays that cannot be assigned are marked with "ERROR" in the list. The
restrictions are that a path group can only cover a range of 40 us and that the Basic Delay
of the path groups 1 and 5 must be 0.

Wizard Index
Selects a path to be deleted.

Wizard Delete Path

Removes a path from the "Path Delay Table". If necessary, the remaining paths will be
regrouped. However, the modification is not made yet. First, the "Accept” button first has
to be pressed.

Wizard Accept Path
Accepts the settings for the "Path Delay Table" in the instrument.

The path modifications are not made until the button is pressed. For the modified and
shifted paths, all of the parameters for the original paths are accepted (except for the
modified delay settings). Newly added paths are assigned the "On State" and the default
values for all of the other parameters.
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4.6

Coupled Parameters and Global Fader Coupling

Deleted paths are assigned the "Off State" and the default values for all of the other
parameters.

The Accept button is only enabled when the path delays can be generated in the instru-
ment. Path delays that cannot be assigned are marked with "ERROR" in the list. The
restrictions are that a path group can only cover a range of 40 us and that the Basic Delay
of the path groups 1 and 5 must be 0.

Wizard Close
Closes the "Path Delay Wizard" without making any modifications.

Coupled Parameters and Global Fader Coupling

The menu for setting the coupled parameters of the two faders A and B is called up in
the "Fading" menu. This menu is available only for the delay configurations with two
faders (options B14 and B15) and selection of signal routing A to A/ B to B (split) Each
fader has a maximum of 20 fading paths.

The option of coupling certain parameters is offered in order to simplify operation during
dual-channel fading.

When coupling is activated, the setting of the fader for which coupling is activated is
transferred to both faders. Afterwards, any change in one of the two faders is transferred
to the other fader regardless of the changed fader.

The settings are summarized in the section "Coupled Parameters A => B" (Fader A) or
"Coupled Parameters B => A".

Coupled Parameters A=> B

Speed Setting Coupled [~ On
Local Constant Coupled [~ On
Standard Deviation Coupled [~ On

Glohal Fader Coupling

Start Seed I 1

Speed Setting Coupled
Sets the Speed of the paths for both faders. The Common Speed for all Paths setting is
also coupled.

SCPI command:
[ :SOURce<hw>] :FSIMulator:COUPle:SPEed on page 202

Local Constant Coupled
With lognormal fading, the setting for the "Local Constant" is coupled for the paths of both
faders.

SCPI command:
[ :SOURce<hw>] :FSIMulator:COUPle:LOGNormal : LCONstant on page 201
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Birth Death Propagation Path Table

Standard Deviation Coupled
With lognormal fading, the setting for the "Standard Deviation" is coupled for the paths
of both faders.

SCPI command:
[:SOURce<hw>] :FSIMulator:COUPle:LOGNormal :CSTD on page 200

Start Seed

Enters the start seed for random processes inside the fading imulator. The autocorrelation
of different seeds is more than seven days apart. If two instruments run with the same
seed, fading processes will be identical after a retrigger of the fading simulator. This value
is global for the instrument.

While working in MIMO mode that requires two instruments, set the start seeds of the
instruments to different values.

SCPI command:
[ :SOURce<hw>] :FSIMulator:GLOBal : SEED on page 203

Birth Death Propagation Path Table

In the "Birth Death Propagation" configuration, the fading simulator simulates dynamic
propagation conditions in conformity with the test case 3GPP, 25.104-xxx, annex B4.
Here, the behavior of a receiver is tested when it is confronted with the sudden disap-
pearance and reappearance of a signal. This can occur, for example, when a pedestrian
making a call walks around the corner of a building.

Two paths are simulated which appear ("Birth") or disappear ("Death") in alternation at
arbitrary points in time. The points in time fall within a grid of integer delays [-5, -4, -3, -2,
-1,0,1, 2, 3, 4, 5] ys. After a certain time ("Hopping Dwell"), a path disappears from a
given grid position and appears simultaneously at another randomly chosen grid position.
During this hop, the second path remains stable at its grid position. After a further "Hop-
ping Dwell" elapses, the second path changes its position. Now, the first path remains at
its position and so on. The two paths never appear at the same time position at the same
time (see the following figure).

P Pz P Pz P2 P
|r||||||r|| ||T|||T|| r|||r||| L
||||||||||| |||||||||| |||||||||||
F.4-3.240 123 46 £.4.3.2.10 12 3 45 S4.32.1012 3 45

Fig. 4-1: Example of a sequence of hops in Birth Death Propagation

Since it is not possible to generate negative time values (delays), the actual hop range
is from O to 10 ps.

According to annex B4, each path has the same loss and phase and no Doppler shift.
The time until the position of a path is changed is also specified (see table).
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Birth Death Propagation Path Table

"Profile" Pure Doppler
"Path Loss" 0dB

"Min. Delay" O pus

"Delay Grid" 1us
"Positions" 11

"Max. Delay" 10 ps
"Hopping Dwell" 191 ms
"Speed" 0mi/s
"Frequency Ratio" 1.0

These values are the default values for Birth Death Propagation. However, these param-
eters can also be set for further tests in the fading path table.

These values are the default values for Birth Death Propagation. However, these param-
eters can also be set for further tests in the fading path table.

& Fading A: Path Table Birth/Death A=
- Path 1 — - Path2— &
Profile | Pure Doppler -] | Pure Doppler -]
Path Loss |_u.uu|EI|| 0.00 [dB -]
Min. Delay | 0.000 lps x|
Delay Grid | 1.000 lps =
Positions | 1
Max. Delay | 10.00 [ps -]
Start Offset | 0.000 lps =
Hopping Dwell | 0.191000 0 s =
Speed | 0.000 [kmh ]
Freq. Ratio | 1.00
Res. Doppler Shift | 0.00 [Hz -] z
. m

Profile Birth Death
Displays the fading profile for birth death propagation. The fading profile has a fixed set-
ting to "Pure Doppler".

A transmission path is simulated in which there is an individual direct connection from
the transmitter to the moving receiver (discrete component). The Doppler frequency shift
is determined by the "Speed" and "Frequency Ratio" parameters.

SCPI command:
[ :SOURce<hw>] :FSIMulator:BIRThdeath:PATH<ch>:PROFile on page 223
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Birth Death Propagation Path Table

Path Loss Birth Death
Enters the loss for the selected path.

SCPI command:
[ :SOURce<hw>] :FSIMulator:BIRThdeath:PATH<ch>:1L0OSS on page 222

Min Delay Birth Death
Enters the minimum delay for the two fading paths.

The minimum delay corresponds to the start value of the delay range.

The delay range is defined by the minimum delay, the delay grid and the number of
possible hop positions. It can be in the range between 0 and 40 us.

0 us < (Positions — 1) x Delay Grid + Min. Delay < 40 us

The scaling of the X-axis is adapted according to the entry (see chapter 4.8, "Birth Death
Propagation Path Graph", on page 53).

Invalid entries are rejected, the next possible value is entered.

SCPI command:
[ :SOURce<hw>] :FSIMulator:BIRThdeath:DELay:MINimum on page 220

Delay Grid Birth Death
Enters the delay grid. The value defines the resolution for the possible hop positions of
the two fading paths in the delay range.

The scaling of the X-axis is adapted according to the entry (see chapter 4.8, "Birth Death
Propagation Path Graph", on page 53).

Invalid entries are rejected, the next possible value is entered.

SCPI command:
[ :SOURce<hw>] :FSIMulator:BIRThdeath:DELay:GRID on page 220

Positions Birth Death
Enters the number of possible hop positions in the delay range.

The scaling of the X-axis is adapted according to the entry (see chapter 4.8, "Birth Death
Propagation Path Graph", on page 53).

Invalid entries are rejected, the next possible value is entered.

SCPI command:
[ :SOURce<hw>] :FSIMulator:BIRThdeath:POSitions on page 223

Maximum Delay Birth Death
Indication of the maximum delay. The maximum delay corresponds to the stop value of
the delay range (see chapter 4.8, "Birth Death Propagation Path Graph", on page 53).

The maximum delay is defined by the minimum delay, the delay grid and the number of
possible hop positions.

Max Delay = (Positions — 1) x Delay Grid + Min. Delay

SCPI command:
[ :SOURce<hw>] :FSIMulator:BIRThdeath:DELay: MAXimum on page 220
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Start Offset Birth Death
Enters the timing offset by which the start of "Birth Death Propagation” is offset with
respect to when fading is switched on or a restart as a result of a restart trigger.

This allows the user to precisely displace birth death events with respect to one another
during two-channel fading. This is required in some 3GPP base station tests.

If the same hopping dwell time is entered in both faders, the offset will take place by a
constant value.

F 3
Fading On

or

reztart of both faders

T

Hopping of fader A

Hao pping
Start Offset A el &= B

w20 =0 40ls0 e 7olao oo 4000 fmerms)
| | |

Hopping of fader B

Happing
Start Offset B Dwell B =&

T T T T T T T T T T
10 20 30 40 A1 B0 7O 20 90 100 fime (mz)
SCPI command:

[ :SOURce<hw>] :FSIMulator:BIRThdeath:SOFFset on page 223

Hopping Dwell Birth Death
Enters the time until the next change in the delay of a path (birth death event).

During two-channel fading, the dwell times of the two channels can be set independently.
This causes the hop time points of the two channels to coincide repeatedly. This is a way
of simulating tough receiving conditions as arise when two receiving channels simulta-
neously change frequency (see figure).
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Birth Death Propagation Path Table
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Cell B Hopping of fader B

—

10 20 320 40 &0 60 70 20 90 100 110 120 time (ms)

SCPI command:
[ :SOURce<hw>] :FSIMulator:BIRThdeath:HOPPing:DWELL on page 221

Speed Birth Death

Enters the speed v of the moving receiver. The unit for entering the speed under "Speed
Unit" can be chosen in the upper section of the menu.

The resulting Doppler shift is dependent on the speed v and the entered ratio of the actual
Doppler shift to the set Doppler shift fD. This ratio is determined in the "Frequency
Ratio" line. The resulting Doppler frequency can be read off from the "Res. Doppler
Shift" line. It may not exceed the maximum Doppler frequency of 1600 Hz.

If the speed is changed, the resulting Doppler shift is automatically modified.

SCPI command:
[ :SOURce<hw>] :FSIMulator:BIRThdeath:SPEed on page 224

Frequency Ratio Birth Death
Enters the ratio of the actual Doppler shift to the Doppler shift set with the "Speed”
parameter.

SCPI command:
[ :SOURce<hw>] :FSIMulator:BIRThdeath:FRATio on page 221

Resulting Doppler Shift Birth Death

Displays the actual Doppler shift.

The actual Doppler frequency is determined by the entered Speed and the entered ratio
of the actual Doppler frequency to the set Doppler frequency (Frequency Ratio).

SCPI command:
[ :SOURce<hw>] :FSIMulator:BIRThdeath:PATH<ch>:FDOPpler on page 222
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Birth Death Propagation Path Graph

4.8 Birth Death Propagation Path Graph

The graphical display of the fading paths in Birth Death Propagation mode shows as an
example the changing positions of the two paths within the delay grid. The displayed
position change does not correspond to the actual delay hops of the real signal. An arrow
indicates the direction of the delay hop of the path that will next change its position, with
the head of the arrow marking the new position.

The delay grid is plotted on the X axis. The permissible delay range and the delay offset
are is shown in the graphics. The path power is plotted on the Y axis, with 0 dB corre-
sponding to the maximum power on the path (path loss = 0 dB). The scaling of the axes
and the displayed path power match the real settings.

The scaling of the x-axis depends on the set delay range. It always starts at 0 ys and
rages up to 40 ys at the most (= maximum for delay range). The minimum delay corre-
sponds to the start value of the delay range. The maximum delay is defined by the min-
imum delay, the delay grid and the number of possible hop positions.

Max Delay = (Positions — 1) x Delay Grid + Min. Delay

The (mean) delay offset is calculated from the minimum and maximum delay ((max. delay
- min. delay)/2).

Static Path
Pure Doppler

Rayleigh Rice
Const Phase
GaussDAB

WM Dopp WM Rice

@l Min CElzy

I I I I I I I i I i I I I I I I I I I I I 1 I
05 00 05 10 15 20 25 30 35 40 45 50 55 B0 B5 70 75 80 85 90 95 100 105 Delay H.IS

4.9 Moving Propagation

In the "3GPP/LTE Moving Propagation" configuration, the fading simulator simulates
dynamic propagation conditions in conformity with the test case 3GPP TS25.104, annex
B3 or 3GPP TS36.141, annex B.4.

The fading simulator enables configuration according to three predefined moving sce-
narios. The first one represents moving conditions with one reference and one moving
channel whereas the by the other two all paths are moving.

The predefined scenarios are as follow:

e "Ref. + Mov. Channel" - Simulation of moving propagation conditions in accordance
to the 3GPP TS25.104, annex B3 (see chapter 4.9.1, "Moving Propagation Condi-
tions for Testing of Baseband Performance”, on page 54).

e ETU200Hz Moving - Simulation of moving propagation conditions in accordance to
the scenario 1 described in 3GPP TS36.141, annex B.4. (see chapter 4.9.2, "Moving
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4.9.1

Moving Propagation

Propagation Conditions for Testing the UL Timing Adjustment Perform-
ance", on page 56 ).

e Pure Doppler Moving - Simulation of moving propagation conditions in accordance
to the scenario 2 described in 3GPP TS36.141, annex B.4. (see chapter 4.9.2, "Mov-
ing Propagation Conditions for Testing the UL Timing Adjustment Perform-
ance", on page 56).

It is also possible to adjust some of the parameters of these predefined scenarios and
simulate user-definable moving propagation conditions.

Moving Propagation Conditions for Testing of Baseband Perform-
ance

To simulate moving propagation conditions for testing of baseband performance in
accordance to the 3GPP TS25.104, annex B3:

e select "Configuration > Moving Propagation" and "Moving Channels > One" or
e select "Standard > 3GPP" or "LTE > Moving Propagation > Ref. + Mov. Channel".

Here, the behavior of a receiver is tested in response to slow delay variations in a signal.
Two paths are simulated: Path 1 has fixed delay (Reference Path, P1), while the delay

of path 2 varies slowly in a sinusoidal fashion (Moving Path, P2). The two paths have no
fading profile. They have the same level, the same phase and no Doppler shift.

The following figure illustrates a baseband signal with ASK modulation (only one 1 bit,
then many 0 bits) which was subjected to moving propagation. Path P1 remains still while
path P2 moves in time relative to it. As a result of the luminescence setting on the oscil-
loscope, the way in which P2 wanders over time is clearly visible.

Edge
Video

Auto
Normal

Ch: 1
AC Line

DC  Noise
HF Reject
LF Reject

2.00V Q M4.00us A Chl £ 3.60V. f

W 23.20 %

CHI1
Fast Trig Off
DCAC & 1ME 500 Full Normal Samplel HBar VBar
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Moving Propagation

The "Path Graph" is shown below the path table.

The graphical display of the fading paths in Moving Propagation mode shows as an
example the changing positions of the moving path with respect to the stationary refer-
ence path. The displayed position change does not correspond to the actual delay
changes of the real signal.

The delay grid is plotted on the X axis. The permissible delay range for the moving path
is shown in the graphics by the horizontal arrow. The grey path indicates the set start
delay for the Moving Path. The path power is plotted on the Y axis, with 0 dB corre-
sponding to the maximum power on the path (path loss = 0 dB). The scaling of the axes
and the displayed path power match the real settings.

g g
40 05 00 05 10 15 20 25 30 35 40 45 50 55 80 65 70 Delay ips

The delay At of the moving path obeys the following equation:

At = [DELHN FARIATION( Fk Fi) [Sin( 2 -f :]]]

2 VARTATION _FERIOD

as follows:

e VARIATION(Pk Pk) = A

e DELAY =B +A/2

e VARIATION_PERIOD =2 x 1T /A w

The values relate to the values proposed in the test case 3GPP, 25.104xxx, annex B3

The settings required to attain the values proposed in the test case 3GPP TS25.104,
annex B3 are given in the following table.

Reference Path: "Delay" Ous
"Path Loss" 0dB
"State" On

Moving Path: "Variation (Pk Pk)" 5us
"Variation Period" 157 s
"Delay" 3.5us
"Path Loss" 0dB
"State" On
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Moving Propagation

These values are the default values for Moving Propagation. However, these parameters
can also be set for further tests in the fading Path Table.

Moving Propagation Conditions for Testing the UL Timing Adjust-
ment Performance

The purpose of the uplink timing adjustments testing is to check whether the base station
sends timing advance commands and whether the base station estimates appropriate
the uplink transmission timing.

To simulate moving propagation conditions for testing the UL timing adjustment perform-
ance in conformity with the test cases "Moving propagation conditions", as defined in
3GPP 36.141, annex B.4:

e select Standard > 3GPP or LTE > Moving Propagation > ETU200Hz Moving or
Pure Doppler Moving.

The figure below illustrates the moving propagation conditions for the test of the UL timing
adjustment performance.

A i
Level P, |
P

| 2 A

| | =

[ bommm Nf Al

-— "t 7> channels
AT | e T move

. | =i I | -

b Delay

Fig. 4-2: Moving Propagation Conditions

The relative timing among all taps can be configured by means of the parameter Addi-
tional Delay. The time difference between the reference timing and the first tap is
according to the following equation:

b= %.Sin[ﬁm.fj

, where A = 10 us.

The 3GPP specification defines the uplink timing adjustments requirements for normal
and extreme conditions. The following two scenarios for the testing of UL timing advance
are specified:

e Scenario 1: ETU200 ("ETU200Hz Moving") is the scenario for testing in normal con-
ditions. This scenario considers ETU channel model and UE speed of 120km/h.

e Scenario 2: AWGN ("Pure Doppler Moving") is the extreme conditions optional sce-
nario. The scenario corresponds to AWGN channel model and UE speed of 350km/
h.
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49.21

49.2.2

49.3

Fading Settings

Moving Propagation

The R&S Fading Simulator generates the signals for these scenarios in according to the
parameters defined in the 3GPP specification (see table below). However, the fading
simulator also allows the re-configuration of some of the predefined values.

Parameter Scenario 1 Scenario 2
Channel Model ETU200Hz Moving Pure Doppler
UE speed 120 km/h 350 km/h

CP length Normal Normal

A 10 ps 10 ps

delta omega 0.04 s-1 0.13 s-1
Scenario 1

Here, the behavior of a moving receiver is tested, i.e. the simulated scenario represents
a moving receiver that changes its distance to the base station. The R&S Fading Simu-
lator generates the signal as a sequence of complete cycles of approach towards to the
BS antenna and moving away from it.

Per default, three Rayleigh paths with three taps each are simulated. All paths move.

Static Path Rayleigh

o
m
Lol

= GaussDAB
@ 207 Gauss Doppler TS
O 30 Gauss (0.08d) WM Rice
- Gauss (0.1 fd)
5 40

0 50

g g g v v v v v v v v v v v v v v g g v v 1
-25 20 -5 -0 05 00 05 10 15 20 25 30 35 40 45 50 55 6.0 65 70 75 80 Delayfps

The path 1 has a fixed delay; the "Basic Delay" of the other two paths can be configured.
The relative timing among all taps is determined by the parameter "Additional Delay".

The three paths have the same phase and speed; the Doppler shift is calculated as a
function of the selected speed.

Scenario 2

One path without a fading profile (Pure Doppler) and with one tap is simulated. The path
has constant level and constant speed.

Path Tables Moving Propagation

The parameters available for configuration depend on the selected number of Moving
Channels, one or all.
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49.3.1

Moving Propagation

One Moving Channel

Use the "Path Table Moving Propagation” to configure the moving and the reference path
for the moving propagation with one moving channel ("Ref. + Mov. Channel" or "Moving
Propagation” configuration and "Moving Channels" set to "One").

& Fading A: Path Table Moving Propagation o)X
- Reference Path -— - Moving Path -
Path Loss | 0.00 [dB | | 0.00 |dB |
Delay | 0.00 [ps | | 350 {ps =]
Variation (PkPK) ~ —— | 500 [ps |
variation Period ~ —— 57079632700 [s x|
« | ﬂJ

State Moving Propagation - Reference Path
Activates reference path P1 for moving propagation.

SCPI command:
[ : SOURce<hw>] :FSIMulator:MDELay:REFerence: STATe on page 249

Path Loss Moving Propagation - Reference Path
Enters the loss for the reference path.

SCPI command:
[ :SOURce<hw>] :FSIMulator:MDELay:REFerence:L0OSS on page 249

Delay Moving Propagation - Reference Path
Enters the delay for the reference path.

SCPI command:
[ :SOURce<hw>] :FSIMulator:MDELay:REFerence:DELay on page 249

State Moving Propagation - Moving Path
Activates moving fading path P2 for moving propagation.

SCPI command:
[:SOURce<hw>] :FSIMulator:MDELay:MOVing:STATe on page 248

Path Loss Moving Propagation - Moving Path
Enters the loss for the moving fading path.

SCPI command:
[ :SOURce<hw>] :FSIMulator:MDELay:MOVing:LOSS on page 248

Delay Moving Propagation - Moving Path
Enters the average delay for the moving fading path.

|
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4.9.3.2

Moving Propagation

The delay of the moving path slowly varies sinusoidally within the set variation range
around this delay.

SCPI command:
[:SOURce<hw>] :FSIMulator:MDELay:MOVing:DELay:MEAN on page 247

Variation Moving Propagation - Moving Path

Enters the range for the delay of the moving fading path for moving propagation. The
delay of the moving path slowly varies sinusoidally within this range around the set mean
delay.

SCPI command:
[ :SOURce<hw>] :FSIMulator:MDELay:MOVing:DELay:VARiation on page 248

Variation Period Moving Propagation - Moving Path
Period duration for delay variation. A complete variation cycle is passed through in this
time.

SCPI command:
[ : SOURce<hw>] : FSIMulator:MDELay:MOVing:VPERiod on page 249

All Moving Channels

Use the "Path Table" to configure the moving paths and their taps. The number and the
parameters of the predefined paths depend whether a predefined scenario such as
"ETU200Hz Moving" or "Pure Doppler Moving" or a user-defined "Moving Propagation”
with "All Moving Channels" is selected.

& Fading A: Path Table Standard/Fine Delay

1.00
0.00
0.050 00
0.050 00

0.0

Speed /kmih 119.99 119.99 119.99
Freq. Ratio 0.00 0.00 0.00
Res. Doppler Shift iHz 1118 11118 1118

Delay Variation {Peak-Peak}I 5.00 Ius vl Variation Period|1 571 Is vl

‘Copy Path Group
‘ Source I 1 Destination I 2 Copy |
Previous Next Path | Speed |
I3 | Group Group | il | Filter Unit

The most parameters in the "Path Table" correspond to the parameter of a "Fine Delay
30MHZz" configuration and are described in chapter 4.3, "Delay Modes Path
Table", on page 32.
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Two Channel Interferer Path Table

Delay Variation (Peak-Peak) - Moving Propagation All Moving Channels

Enters the range for the delay of the moving fading paths for moving propagation with all
moving channels. The delay of the moving path slowly varies sinusoidally within this
range around the set mean delay.

SCPI command:
[ :SOURce<hw>] :FSIMulator:MDELay:ALL:MOVing:DELay:VARiation
on page 246

Variation Period - Moving Propagation - All Moving Channels
Period duration for delay variation. A complete variation cycle is passed through in this
time.

SCPI command:
[ :SOURce<hw>] :FSIMulator:MDELay:ALL:MOVing: : VPERiod on page 245

Two Channel Interferer Path Table

In the "2 Channel Interferer" configuration, the fading simulates dynamic propagation in
conformity with the test cases 5 and 6 from MediaFlo. Here, path 1 has a fixed delay while
the delay of path two either varies slowly in a sinusoidal way or appears in alternation at
arbitrary points in time. Thus, 2 channel interferer fading can be considered as a combi-
nation of birth death propagation fading and moving propagation fading. The main dif-

ference is the broader range of propagation obtainable with 2 channel interferer fading.

Different fading profiles ("Static Path", "Pure Doppler", and "Rayleigh") can be allocated
to the two path.

Example:

The following path graph shows an example with the following settings for moving mode
"Hopping":

Reference Path: "Delay Min" 30 us
"Profile" Static Path
"Path Loss" 0dB

Moving Path "Delay Min" 30 ps
"Profile" Static Path
"Path Loss" 0dB
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Two Channel Interferer Path Table

"Delay Max"

100 ps

"Moving Mode"
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Example:

The following graph shows the same setting with moving mode "Sliding":

&0 100 120

1
140

1
160

1
180 200 220

zio Delay §ps

Static Path
Pure Doppler
Rice

Rayleigh
Const Phase
Gaus=DAB

WM Dopp WM Rice

The moving path slides from the minimum delay (30 us) to the maximum delay (100 us)
and back. The mean delay of the moving path (65 us) is indicated as a gray bar. The
permissible delay range for the moving path is shown in the graphics by the horizontal

arrow.

The displayed position change does not correspond to the actual delay changes of the

real signal.

The settings required to attain the values proposed in the MediaFlo test case 5 and 6 are
given in the following tables.

Table 4-1: Test Case 5

Reference Path:

"Profile" Static Path
"Relative Delay" 10 us
"Average Power" -3dB

08

"Fading Type" Rayleigh, 60 km/h
"Doppler Spectrum"” Classic 6 dB
"Static Delay" 40 us

Moving Path: "Profile" Hopping
"Relative Delay" 0/110 us
"Average Power" -3dB

Operating Manual 1171.5231.12 —

61



Fading Simulator
I EEEEEEEEE———

Fading Settings

Two Channel Interferer Path Table

"Fading Type" Static
"Doppler Spectrum" N/A
"Dwell Time" 29s

Table 4-2: Test Case 6

Reference Path: "Profile" Static Path
"Relative Delay" 100 us
"Average Power" -3dB
"Fading Type" Static
"Doppler Spectrum" N/A

Moving Path: "Profile" Sliding
"Relative Delay" 0/200 us
"Average Power" -3dB

Fading Type Rayleigh, 3 km/h
"Doppler Spectrum"” Classic 6 dB
"Period" 160 s

These values are the default values for 2 Channel Interferer. However, these parameters
can also be set for further tests in the fading path table.

&% Fading A: Path Table 2 Channel Interferer Al=13
- Reference Path - - Moving Path ----

Profile | Static Path =

Path Loss | 0.0[dB +| | 0.0(dB -

Speed | 3.000 | kb~

Freq. Ratio | 1.00 | 0.00

Res. Doppler Shift I

0.00|Hz | |

0.00|Hz - |

Delay Min | 101 |ps -] | 50.00 | ps ~|
DelayMax. e | 500.00| ps ~|
Moving Mode . | Hopping j
PeriodDwell 5.000 000 [s -

|
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State 2 Channel Interferer

Activates/deactivates either the reference path or the moving path for 2 channel interferer
fading.

SCPI command:

[ :SOURce<hw>] :FSIMulator:TCInterferer[:STATe] on page 267

[ :SOURce<hw>] :FSIMulator:TCInterferer:REFerence |[MOVing:STATe

on page 272

Profile 2 Channel Interferer
Selects the fading profile either for the reference path or the moving path to be used for
2 channel interferer fading.

SCPI command:
[ :SOURce<hw>] :FSIMulator:TCInterferer:REFerence |[MOVing:PROFile
on page 271

Path Loss 2 Channel Interferer
Sets the attenuation of either the reference path or moving path to be used for 2 channel
interferer fading.

SCPI command:

[ :SOURce<hw>] :FSIMulator:TCInterferer:REFerence |MOVing:LOSS
on page 271

Speed 2 Channel Interferer

(Rayleigh only)

Enters the speed v of the moving receiver. The unit for entering the speed under "Speed
Unit" can be chosen in the upper section of the menu.

The resulting Doppler shift is dependent on the speed v and the entered ratio of the actual
Doppler shift to the set Doppler shift fy. This ratio is determined in the "Frequency
Ratio" line. The resulting Doppler frequency can be read off from the "Res. Doppler
Shift" line. It may not exceed the maximum Doppler frequency of 1600 Hz.

If the speed is changed, the resulting Doppler shift is automatically modified.

SCPI command:
[:SOURce<hw>] :FSTMulator:TCInterferer:SPEed on page 269

Freq. Ratio 2 Channel Interferer Path
Enters the ratio of the actual Doppler shift to the Doppler shift set with the "Speed"
parameter.

SCPI command:
[ :SOURce<hw>] :FSIMulator:TCInterferer:REFerence |MOVing:FRATio
on page 270

Res. Doppler Shift 2 Channel Interferer
Displays the actual Doppler shift.
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The actual Doppler frequency is determined by the entered "Speed" and the entered ratio
of the actual Doppler frequency to the set Doppler frequency ("Frequency Ratio").

SCPI command:
[ :SOURce<hw>] :FSIMulator:TCInterferer:REFerence |[MOVing:FDOPpler
on page 270

Delay Min 2 Channel Interferer
Enters the minimum delay for either the reference path or the moving path.

The minimum delay of the moving path corresponds to the start value of the delay range.

The delay range is defined by the minimum delay and the maximum delay. It can be in
the range between 0 and 1000 us.

The scaling of the X-axis is adapted according to the entry.

Invalid entries are rejected, the next possible value is entered.

SCPI command:

[ :SOURce<hw>] :FSIMulator:TCInterferer:REFerence |[MOVing:DELay:
MINimum on page 270

Delay Max 2 Channel Interferer - Moving Path
Enters the maximum delay for the moving path.

The maximum delay of the moving path corresponds to the end value of the delay range.

The delay range is defined by the minimum delay and the maximum delay. It can be in
the range between 0 and 1000 us.

The scaling of the X-axis is adapted according to the entry.
Invalid entries are rejected, the next possible value is entered.

SCPI command:
[ :SOURce<hw>] :FSIMulator:TCInterferer:MOVing:DELay:MAXimum
on page 268

Moving Mode 2 Channel Interferer - Moving Path
Selects the Type of moving applied to the moving path.

"Sliding" The reference path has a fix delay while the delay of the moving path
varies slowly in a sinusoidal way.

"Hopping" The reference path has a fix delay while the delay of the moving path
appears or disappears in alternation at arbitrary points in time.

SCPI command:
[ :SOURce<hw>] :FSIMulator:TCInterferer:MOVing:MMODe on page 268

Period Dwell 2 Channel Interferer

Enters either the dwell time or the period of a complete cycle for the moving path depend-
ing on the setting in the "Moving Mode" field: If the moving mode is set to "Sliding", the

period for a complete cycle of the moving path can be set here. If the moving mode is set
to "Hopping", the dwell time of the moving path can be set here.

The gradient of the delay/period ratio may not fall und 6 us/s, that is, the minimum value
of the period depends on the value of the delay.

|
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High Speed Train

If the value for the delay is increased in a way that the value for the gradient falls below
6ps/s, the value for the period is recalculated automatically.

Example:

Delay min = 20 us, Delay max 120 us

6 = ((Delay max - Delay min)/2) x 2 x p)/T
6 = 314us/T

T==2314/6

T is set to 52,33 s. The value of T can not be decreased below this value.

Note: This recalculation of the period is a very computing power consumptive process.
Therefore, no further operations should be performed until the calculation is finished.

SCPI command:
[:SOURce<hw>] :FSIMulator:TCInterferer:PERiod on page 269

High Speed Train

In the "High Speed Train" configuration, the fading simulator simulates propagation con-
ditions in conformity with the test case "High speed train conditions", as defined in 3GPP
25.141, annex D.4A and 3GPP 36.141, annex B.3. Here, the behavior of a receiver in
high speed train conditions is tested, i.e. the simulated scenario represents a very fast
moving receiver that drives past an antenna. The R&S Fading Simulator generates the
signal as a sequence of complete cycles of approach towards to the BS antenna and
departure from it.

B
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Fig. 4-3: High Speed Train Propagation

Three high speed scenarios are defined:
e Scenario 1: Open Space

e Scenario 2: Tunnel with leaky cable

e Scenario 3: Tunnel for multi-antennas

Scenario 1 and Scenario 3

For each of the scenarios 1 and 2, one path without a fading profile is simulated (Pure
Doppler). The path has constant level, no delay and variable Doppler shift.

|
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The Doppler shift for these scenarios is calculated as follow:

SoE)=foeoselt)
where fg(t) is the Doppler shift and fy is the maximum Doppler frequency.

The cosine of angle is given by:

Doil-w

: _, 0=tED fv
fDun’ + (D 12-n)

cosdit)=

where Dg/2 is the distance between the train and the BS at the beginning of the simulation
and D, is the distance between the BS and the railway track, both in meters; v is the
velocity of the train in m/s, t is time in seconds.

For scenario 1 and for BS with receiver diversity, the Doppler shift variation is the same
between the antennas.

4.11.2 Scenario 2

Scenario 2 is not defined for EUTRA/LTE test cases.

For scenario 2, one Rician fading propagation channel with Rician factor K=10 dB and
with one tap is simulated. The Rician factor K is defined as the ratio between the dominant
signal power and the variant of the other weaker signals (see chapter 7, "Predefined
Fading Settings", on page 120).

4.11.3 High Speed Train Scenario Parameters

The following table gives an overview of the parameters of the HST test scenarios
according to the test case "High speed train conditions".

Table 4-3: Parameters for high speed train conditions

Parameter Value

Scenario 1 Scenario 2 Scenario 3
Dg 1000 m Infinity 300 m
Duin 50m - 2m
K - 10 dB -
v 350 km/h 300 km/h 300 km/h
fo 1340 Hz 1150 Hz 1150 Hz

The figures below show the trajectory of the Doppler Shift for scenario 1 and 3 for the
test parameters specified in the test case. For these two scenarios, the Doppler Shift
trajectories for any user-defined parameters are also displayed in the "3GPP HST" dialog.
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Fig. 4-4: Doppler shift trajectory for scenario 1
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Fig. 4-5: Doppler shift trajectory for scenario 3

The default values for High Speed Train can also be set for further tests in the fading path
table. For scenarios 1 and 3, the fading path table is a special "3GPP HST" dialog. Since
scenario 2 is defined as one standard Racian fading propagation channel, the predefined
settings for this scenario can be adjust in the standard path table (see chapter 4.3, "Delay
Modes Path Table", on page 32).
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& Fading, A: 3GPP H5T (=1L & Fading Az 3GPP HST (=3
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Profile lm Profile IWI

Speed [ 349.992 [kmm ~] Speed [ 200988 [kmm =]

D (min) [ s00[m -] D (min) I

D) [ 1000[m -] D) [ s00m -]

Doppler Shift/ Hz
Doppler Shift [ Hz

i 10 20 0 2 4 B
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State 3GPP HST
Activates/deactivates simulation of High Speed Train propagation according to the
selected scenario 1 or 3.

SCPI command:
[ :SOURce<hw>] :FSIMulator:HSTRain:STATe on page 244

Profile 3GPP HST
Determines the fading profile for the selected scenario. The fading profile determines
which transmission path is simulated.

Although both scenarios 1 and 3 are specified as Pure Doppler paths without a fading
profile, the R&S Fading Simulator allows you to change the fading profile.

"Static Path" A static transmission path with no attenuation (loss) or delay is simu-
lated.

"Pure Doppler" A transmission path is simulated in which there is an individual direct
connection from the transmitter to the moving receiver (discrete com-
ponent).

The simulated path has a constant delay and attenuation (no loss).
The Doppler frequency shift is determined only by the parameters
Speed, Dmin and Ds.

Example:

SOUR:FSIM:HSTR: PROF PDOP
SOUR:FSIM:HSTR:SPE 100kmh
SOUR:FSIM:HSTR:DIST:STAR 2000
SOUR:FSIM:HSTR:DIST:MIN 20
SOUR:FSIM:HSTR:FDOP?
Response:215.56 Hz
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"Rayleigh" A radio hop is simulated in which many highly scattered subwaves
arrive at a moving receiver.

SCPI command:
[ :SOURce<hw>] :FSIMulator:HSTRain:PROF1le on page 244

Speed 3GPP HST
Sets the velocity parameter , i.e. the speed of the moving receiver.

SCPI command:
[ :SOURce<hw>] :FSIMulator:HSTRain:SPEed on page 244

D (min) 3GPP HST
Determines the parameter D,,;,, i.e. the distance between the BS and the railway track.

SCPI command:
[:SOURce<hw>] :FSIMulator:HSTRain:DISTance: STARt on page 242

D (S) 3GPP HST
Determines the parameter Dg, i.e. the initial distance Dg/2 between the train and the BS

at the beginning of the simulation.

SCPI command:
[ :SOURce<hw>] :FSIMulator:HSTRain:DISTance :MINimum on page 242

Dynamic Scenario Simulation

\ The simulation of dynamic fading scenarios is enabled only for instruments equipped with
/ option R&S SMU/AMU-K77.

The dynamic scenario simulation is a software option, provided to test and verify how the
movement of two objects impacts on the communication channel between them. Instru-
ment equipped with this option simulates fading propagation conditions in two simple
predefined scenarios, the "Ship to Ship" and the "Tower to Aircraft" scenarios, and one
additional user defined scenario with full customized settings.

In the Ship to Ship scenario, the signal channel between two ships is simulated. The initial
position of the ships, their vehicle type and moving direction are configurable parameters.

The Tower to Aircraft scenario is intended for simulation of signal transmission between
a static transmitting antenna (tower) and moving receiver (aircraft). The flight trajectory,
aircraft speed during the different flying phases and aircraft type are configurable param-
eters.

The simulation of the fading conditions caused by more complex dynamic scenarios and
movements is provided by the User Defined scenario. In this mode, the vehicle param-
eters and the trajectory of both the transmitter and the receiver are enabled for configu-
ration. The firmware provides an interface for loading of trajectory description files with
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predefined file formats, as well as the possibility to describe a trajectory by means of
waypoints table.

Dynamic Scenario Simulation Common Settings
To enable the configuration of dynamic fading scenario, select "Fading > Configuration
> Scenario Simulation”.

The lower part of the dialog comprises the settings necessary to configure the desired
dynamic fading scenario. The available settings depend on the selected dynamic fading
"Scenario" and are described in the corresponding section.

The following describes the setting common for the available scenarios.

IScenan’o | ship To Ship J Coordinate System Enu |
Create | Load/Save Scenario... |
Trajectory Graphics... | Preset |

Scenario

Selects the dynamic fading scenario.

"User Defined" Enables a full configuration mode for flexible adjustment of the receiv-
er's and transmitter's settings, like the "Vehicle" type, the position or the
"Trajectory".
The dialog provides an interface for loading of files with preconfigured
vehicle and/or trajectory setting. See also chapter4.12.4, "User Defined
Scenario Settings", on page 79.

"Ship To Ship" Enables a fading scenario with moving receiver and transmitter, see
chapter 4.12.2, "Ship To Ship Settings", on page 72.

"Tower To Air- Enables the simulation of the channel between a tower and an aircraft,
craft" see chapter 4.12.3, "Tower To Aircraft Settings", on page 74.

SCPI command:
[ :SOURce<hw>] :FSIMulator:DSSimulation:SCENario on page 272

Coordinate System
Defines the way the location coordinate are displayed. The conversion calculations
between the different representations is performed automatically.

"ENU" The ENU (East, North, Up) Cartesian coordinate system is based on a
plane tangent to the Earth's surface. The location coordinates are rep-
resented in X,Y,Z format, where X is the East axis, Y the North and Z
represents Up.
The ENU coordinate system is suitable for simple applications.
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"Geodetic In geodetic coordinates, the location coordinates are described with
DEG:MIN:SEC three coordinates, latitude, longitude and altitude. The first two can be
/Decimal” displayed in decimal or DMS (DEG:MIN:SEC) format.

e "DEG:MIN:SEC"
The display format is Degree:Minute:Second and Direction, i.e.
XX°XX'XX.XX" Direction, where direction can be North/South
and East/West.

e "Decimal Degree"
The display format is decimal degree, i.e. +/-XX.XXXXX°, where
"+" indicates North and East and "-" indicates South and West.

SCPI command:
[ :SOURce<hw>] :FSIMulator:DSSimulation:CFORmat on page 273

Create

Triggers the instrument to load the selected settings, to start the signal calculation, to
create and store the corresponding settings files (* . fad udyn) and to update the tra-
jectory visualization. Refer to chapter 4.12.6, "File Management and File For-

mats", on page 88 for detailed information.

Note: Even if the "Fading > State > ON", the configured settings are not considered until
the signal calculation is triggered with "Create".
Signal calculation is time consuming operation.

SCPI command:
[:SOURce<hw>] :FSIMulator:DSSimulation:CREate on page 273

Load/Save Scenario
Opens the standard file dialog for storing or loading the scenario settings. Only files with
extension * . fad are displayed.

Refer to chapter 4.12.6, "File Management and File Formats", on page 88 for detailed
information.

SCPI command:

[ :SOURce<hw>] :FSIMulator:DSSimulation:SAVE on page 273

[ :SOURce<hw>] :FSIMulator:DSSimulation:CATalog on page 273

[ :SOURce<hw>] :FSIMulator:DSSimulation:LOAD on page 274

Trajectory Graphics
Opens the dialog for dynamic display of the current transmitter's and receiver's location.

Note: Even if the "Fading > State" is switched on, the configured dynamic scenario set-
tings are not considered until the signal calculation is triggered with "Create".
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The current position of the transmitter and the trajectory of the receiver are displayed in
two graphics, the x-z view and the x-y view, using different colors. An arrow shows the
direct Line-of-Sight between the receiver (green) and the transmitter (red).

SCPI command:
n.a.

Preset
Presets the scenario simulation settings to the their default values.

SCPI command:

[ :SOURce<hw>] :FSIMulator:DSSimulation:SHIPtoship:PRESet
on page 274

[ :SOURce<hw>] :FSIMulator:DSSimulation:TOWertoair:PRESet
on page 274

4.12.2 Ship To Ship Settings

The ship to ship scenario is a dynamic scenario with two moving locations, i.e. two ships.
The first ship is assumed to be the transmitter and the second one, the receiver.

This dialog part comprises the settings to two ships, such as vehicle type, position, mov-
ing direction and speed.

Refer to chapter 4.12.5, "Calculation of the Waypoints", on page 85 for detailed descrip-
tion and background information on the calculations of each waypoint in the different
coordinate systems.
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Scenario Ship To Ship j koordinate System ENU h !I
Create | Load/Save Scenario... |
Trajectory Graphics... | Preset |
Turn Back After I 00:10:00

Transmitter Viehicle Type IFrigate - I Receiver Viehicle Type IPatroI Boat h I

Transmitter Receiver

Speedl 35.0|km.’h vl I]ishance)(l 1.619 BTInm 'l
Headingl 30.0 Ideg 'l ‘~
/ Distance YI 1.079 91 Inm 'I
Height omntennal 10.0 Im 'l
Speedl 50.0 Ikm.’h 'l
Heading | 230.0 |de: = Frr
(EIEENNT =y
HeightofAntenna| 18.0lm =

Turn Back After
Determines the time after that both ships turn their directions.

SCPI command:
[ :SOURce<hw>] :FSIMulator:DSSimulation:SHIPtoship:TTIMe on page 274

Transmitter/Receiver Vehicle Type
Selects the vehicle type.

SCPI command:

[ :SOURce<hw>] :FSIMulator:DSSimulation:SHIPtoship:TX:TYPE
on page 275

[ :SOURce<hw>] :FSIMulator:DSSimulation:SHIPtoship:RX:TYPE
on page 275

Distance X/Y
In the ENU coordinate system, the dialog displays the ships in the X/Y view. The distance
between the ships is adjusted by these parameters.

The Speed and moving direction of each of the ships are configurable parameters. To
adjust the third coordinate Z, use the parameter Height of Antenna.

Tip: Use the Trajectory Graphics view to visualize the X/Y position of the ships to each
other.

SCPI command:

[ :SOURce<hw>] :FSIMulator:DSSimulation:SHIPtoship:XDIStance
on page 276

[ :SOURce<hw>] :FSIMulator:DSSimulation:SHIPtoship:YDIStance
on page 276

Latitude/Longitude
In the Geodetic DMS/Decimal coordinate system, sets the coordinate of each of the ships.
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The Speed and moving direction of each of the ships are configurable parameters. To
adjust the third coordinate Z, use the parameter Height of Antenna.

The coordinates of the transmitting ship are used as reference waypoint for the calcula-
tion.

SCPI command:

[ :SOURce<hw>] :FSIMulator:DSSimulation:SHIPtoship:RX:COORdinates:
DMS on page 276

[ :SOURce<hw>] :FSIMulator:DSSimulation:SHIPtoship:TX:COORdinates:
DMS on page 276

[ :SOURce<hw>] :FSIMulator:DSSimulation:SHIPtoship:RX:
COORdinates[:DECimal] on page 277

[ :SOURce<hw>] :FSIMulator:DSSimulation:SHIPtoship:TX:
COORdinates|[:DECimal] on page 277

Speed

Sets the transmitter/receiver speed.

SCPI command:

[ :SOURce<hw>] :FSIMulator:DSSimulation:SHIPtoship:RX:SPEed
on page 275

[ :SOURce<hw>] :FSIMulator:DSSimulation:SHIPtoship:TX:SPEed
on page 275

Heading
Defines the direction in that the corresponding ship is moving.

SCPI command:

[ :SOURce<hw>] :FSIMulator:DSSimulation:SHIPtoship:RX:HEADing
on page 275

[ :SOURce<hw>] :FSIMulator:DSSimulation:SHIPtoship:TX:HEADing
on page 275

Height of Antenna

Defines the height of the corresponding antenna.

SCPI command:

[ :SOURce<hw>] :FSIMulator:DSSimulation:SHIPtoship:RX:ANTenna:
HETIGht on page 275

[ :SOURce<hw>] :FSIMulator:DSSimulation:SHIPtoship:TX:ANTenna:
HETIGht on page 275

Tower To Aircraft Settings

The tower to aircraft scenario is a simulation of a simplified aerodrome, i.e. the fading
simulator simulates propagation conditions of a receiver placed on an airplane that is
starting from, flying by and landing near to an antenna tower. The user interface displays
the trajectory of the airplane as seen from the tower. The display is divided into two parts:
the upper part is the x-z representation of the trajectory; the down part is the x-y repre-
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sentation. The red circle represents the tower and is assumed to be the start and end
waypoint of the flight.

The x-z representation comprises the parameters necessary to adjust the speed of the
aircraft during the different flight phases, i.e. the start, take-off and climb out phase, the
cruise phase and the descend, approach and landing/touch-down phase. We assume a
constant acceleration/deceleration between the phases; the speed values are changed
once at the beginning of each phase and kept constant during the duration of the phase.

The x-y representation comprises the parameters necessary to geometrically describe
the trajectory, i.e. filed length and radius of the curves. The length and the duration of the
cruise are calculated automatically.

This realization uses a simplified phase model to describe the flight. The table 4-4 gives
an overview of the flight phases, short description of each of them with reference to the
associated waypoints (figure 4-6) and list of the related parameters.

Table 4-4: Flight phases

Flight phase Description Related parameters
Taxiing A movement along the ground ®  Start Speed
Waypoints: P0O-P1
Take-off The phase during which the aircraft ®  Take-Off Speed (rotation speed)
goes through a transition from taxiingto | ¢  Take-Off Field Length (Ground)
flying in the air. ®  Constant Acceleration
During take-off, the aircraft accelerates
its speed from start speed to the rotation
speed and takes off then with constant
angle of 3°. The phase is concluded
after the aircraft has achieved an alti-
tude of 35m above ground.
Waypoints: P1-P2
Climb out The climb out phase follows the take-off Climb Angle
phase and describes the time an aircraft Climb Rate
increases its altitude until achieving the Departure Ground Speed
target level.
Waypoints: P2-P3
Cruise Cruise is the phase between ascent and Cruise Speed
descent, i.e. the actual fight phase. Cruise Altitude
Waypoints: P3-P20 "Left/Right Turn Radius"
Descent The descent is the opposite of climb, i.e. Descent Angle
is the phase an aircraft decreases its Descent Rate
altitude Descent Ground Speed
Waypoints: P20-P21
Landing The final phase of the flight during which Touch-Down Speed
the aircraft returns to the ground. Landing Field Length (Ground)
Waypoints: P21-P0
Flight Denotes the summary of all phases. Trip Length
Trip Duration

|
Operating Manual 1171.5231.12 — 08

75



Fading Simulator Fading Settings

Dynamic Scenario Simulation

Refer to chapter 4.12.5.3, "Waypoints in the Tower to Aircraft Scenario”, on page 86
for detailed description and background information on the calculations of each waypoint.

Vehicle Type [Jet

i
Cruise Altitude I 2.000 0 Ikm h l Cruise Speed I 600.0 Ikmm - l
Constant Acceleration v On  Start Speed I 0.0 Ika’h hd l

Touch-Down Speed Take-Off Speed

Descent Angle I 20,00 |deg ~ 2000 lm 220.0 Im Climb Angle I 30.00 Ideg - l
Descent Ratel 27208 Imrmin M l Climb Rate I 43301 Imrmin 'I
Descent Ground Speed I 450.0 Ikmm A l Departure Ground Speed I 450.0 Ikmm - l

Trip Lengthl 28.7380 |km ~| Trip Duratiunl 4,34 Imin 'I

Radiusl 1.l]l]l]l]|km 'l Radiusl 5l]l].l]|m 'I

Landing Field Length (Ground) I 1.000 0 Ikm - l Take-Off Field Length {Ground) I 1.000 0 Ikm - l
O

Vehicle Type

Sets the vehicle type. The vehicle type determines the characteristic speeds and climb/
decent rates, i.e. the maximum value of the parameters in the dialog.

SCPI command:

[ : SOURce<hw>] :FSIMulator:DSSimulation:TOWertoair:TYPE on page 278

Start Speed
Sets the start speed vgrarT, i-€. determines whether the aircraft is already moving (taxiing)

or not.

In scenarios without acceleration (Constant Acceleration = OFF), the vgrart=VT10 (SEE
Take-Off Speed).

SCPI command:
[ :SOURce<hw>] :FSIMulator:DSSimulation:TOWertoair:SPEed:STARt
on page 278

Take-Off Speed
Sets the rotation speed during the take-off phase, vro.

SCPI command:
[ :SOURce<hw>] :FSIMulator:DSSimulation: TOWertoair:SPEed:TAKeoff
on page 278
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Take-Off Field Length (Ground)
Sets the length of the runway used during the take-off phase Sgyro-

SCPI command:
[:SOURce<hw>] :FSIMulator:DSSimulation:TOWertoair:FLENgth:TAKeoff
on page 281

Constant Acceleration
Enables speed calculation with constant acceleration. Otherwise, an unlimited acceler-
ation in the waypoints is assumed.

SCPI command:
[ :SOURce<hw>] :FSIMulator:DSSimulation:TOWertoair:CACCeleration
on page 279

Climb Angle
Sets the angle of ascent during the climb out phase ¢c.

SCPI command:
[ :SOURce<hw>] :FSIMulator:DSSimulation:TOWertoair:ANGLe:CLIMb
on page 279

Climb Rate
Sets the climb rate vca.

SCPI command:
[ :SOURce<hw>] :FSIMulator:DSSimulation:TOWertoair:RATE:CLIMb
on page 279

Departure Ground Speed
Sets the groung speed vgnp during the climbing out phase.

SCPI command:
[ :SOURce<hw>] :FSIMulator:DSSimulation:TOWertoair:SPEed:DEParture
on page 279

Cruise Speed
Sets the speed during the cruise phase vgc.

SCPI command:
[ :SOURce<hw>] :FSIMulator:DSSimulation:TOWertoair:SPEed:CRUise
on page 280

Cruise Altitude
Defines the aircraft's altitude during the cruise phase.

SCPI command:
[ :SOURce<hw>] :FSIMulator:DSSimulation: TOWertoair:ALTitude:CRUise
on page 280
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Radius
Sets the values for the left/right turn radius ry and r,.

SCPI command:

[ :SOURce<hw>] :FSIMulator:DSSimulation:TOWertoair:RADius:LTURN
on page 282

[ :SOURce<hw>] :FSIMulator:DSSimulation:TOWertoair:RADius:RTURN
on page 282

Descent Angle
Sets the angle during the descent phase @p.

SCPI command:
[ :SOURce<hw>] :FSIMulator:DSSimulation:TOWertoair:ANGLe:DESCent
on page 280

Descent Rate
Sets the decent rate vp.

SCPI command:
[ :SOURce<hw>] :FSIMulator:DSSimulation: TOWertoair:RATE :DESCent
on page 281

Descent Ground Speed
Sets the ground speed during the descent phase vpgnp-

SCPI command:
[ :SOURce<hw>] :FSIMulator:DSSimulation:TOWertoair:SPEed:DESCent
on page 281

Touch-Down Speed
Sets the touch-down speed vy during the landing phase.

SCPI command:
[ :SOURce<hw>] :FSIMulator:DSSimulation: TOWertoair:SPEed: TOUChdown
on page 281

Landing Field Length (Ground)
Sets the length of the runway used during the landing/take-down phase Sgyy1p-

SCPI command:
[ :SOURce<hw>] :FSIMulator:DSSimulation:TOWertoair:FLENgth:LANDing
on page 281

Trip Length

Displays the resulting trip length. The value is calculated automatically.

SCPI command:

[ :SOURce<hw>] :FSIMulator:DSSimulation:TOWertoair:TRIP:LENGth
on page 282
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Trip Duration
Displays the resulting trip duration. The value is calculated automatically.
SCPI command:

[ :SOURce<hw>] :FSIMulator:DSSimulation:TOWertoair:TRIP:DURation
on page 282

4.12.4 User Defined Scenario Settings
The user defined mode offers greater flexibility by the scenario configuration than the

other two scenario configuration modes. The dialog provides an access to the settings
of the transmitter and the receiver.

Scenario Si
IScenan‘o IUser Defined J Coordinate System ENU j
Create | Load/Save Scenario... |
Trajectory Graphics... |
Fader Profile Source |Transmitte r & Receiver Configuration j

Configure Transmitter...l Vehicle: Sporting Airplane

Trajectory: ... ding/DynScenSim/FadDSSim000_51, Loop

Configure Receiver... | Vehicle: Jet

Trajectory: ... Sim\ehicle00SampledTrajectory

The transmitter and receiver settings are divided into two separated dialog, but in this

document they are described together in chapter 4.12.4.2, "Transmitter and Receiver
Configuration", on page 80.

B Fading A: DSS Transmitter E”§|§|
Vehicle [Predefined x| fair x| [set -]
Trajectory ITrajecLory Description File j File... ..ists/fading/Dyn ScenSim/FadDSSim000_S1
Smooth Movement [+ On  Behavior At End Of Trajectory |Loop j
ENU Ref. Longitude|  0.000000[deg ~| Latitude | 0.000000 [deg | Up | 0.00[m ~]
Insert Row | Delete Row |
East/m North fm Altitude fm | Speed /mis | Acceleration !/ m/s2 | Time/s =

0 1000.0 -2 000.0 18.0 0.00 U.ﬂﬂl 0.00

1 36434 -T67.4 18.0 0.00 U.UUI T7777.70

2

412.41 Profile Source

This parameter determines the way the fading profile related settings are configured.

Fader Profile Source
Enables direct settings configuration or the use of predefined fader profile files.
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"Transmitter Enables the direct configuration of the settings. To access the corre-
and Receiver  sponding settings, select "Configure Transmitter" or "Configure
Configuration" Receiver" respectively.

"TPA File Describes the signal behavior by means of time, propagation delay and
(*.tpa)" attenuation. The movement relation between transceiver and receiver
is reflected in these values.
Refer to chapter 4.12.6.4, "Time, Propagation Delay, Attenuation File
Format (TPA)", on page 93 for description of the file format.

SCPI command:
[:SOURce<hw>] :FSTMulator:DSSimulation:USER:TPA:CATalog on page 285
[ :SOURce<hw>] :FSIMulator:DSSimulation:USER: TPA:SELect on page 285

"Fader Profile  Loads the all scenario related settings as described by the selected
(*fad_udyn)" fader profile . fad udyn file.

SCPI command:
[ :SOURce<hw>] :FSIMulator:DSSimulation:USER:PROFile:SOURce

on page 283

[ :SOURce<hw>] :FSIMulator:DSSimulation:USER:PROFile:CATalog
on page 285

[ :SOURce<hw>] :FSIMulator:DSSimulation:USER:PROFile:SELect
on page 285

4.12.4.2 Transmitter and Receiver Configuration

This section describes the settings available in the "DSS Transmitter" and "DSS
Receiver" dialogs.

Vehicle
Sets the transmitting/receiving vehicle. The selected vehicle type determines the main
features of the vehicle, like possible movement and speed limits.

"Not Specified/ No vehicle is selected
No Limits"
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Enables the selection of a predefined vehicle. The available values are
grouped into categories and listed in the following table.

Table 4-5: Predefined vehicle types

Category Vehicle Type
Air As in the "Tower to Aircraft" scenario
o Jet
e UAV
e  Transport Aircraft
e  Airliner
e  Sporting Airplane
e  Helicopter
Land e Car
e Train
e Bicycle
e  Pedestrian
Water As in the "Ship to Ship" scenario
e  Frigate
e  Patrol Boat
e Aircraft Carrier

SCPI command:

[ :SOURce<hw>] :FSIMulator:

DSSimulation

PREDefined:CATegory on page 284

[ :SOURce<hw>] :FSIMulator:
PREDefined:TYPE on page 284
[ :SOURce<hw>] :FSIMulator:

DSSimulation

DSSimulation

PREDefined:CATegory on page 284

[ :SOURce<hw>] :FSIMulator:
PREDefined:TYPE on page 284

"User"

DSSimulation

:USER:RX:VEHicle:

:USER:RX:VEHicle:

:USER:TX:VEHicle:

:USER:TX:VEHicle:

"File > Load Vehicle File" and select the user defined * . xvd.

SCPI command:

[ :SOURce<hw>] :FSIMulator:

CATalog on page 285

[ :SOURce<hw>] :FSIMulator:

SELect on page 286

[ :SOURce<hw>] :FSIMulator:

CATalog on page 285

[ :SOURce<hw>] :FSIMulator:

SELect on page 286

SCPI command:

[ :SOURce<hw>] :FSIMulator:

on page 284

[ :SOURce<hw>] :FSIMulator:

on page 284

DSSimulation

DSSimulation:

DSSimulation:

DSSimulation:

DSSimulation:

DSSimulation:

:USER:RX:VEHicle:USER:

USER:RX:VEHicle:USER:

USER:TX:VEHicle:USER:

USER:TX:VEHicle:USER:

USER:RX:VEHicle:MODE

USER:TX:VEHicle:MODE

Enables the selection of a user defined vehicle description file. Select
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Trajectory
Determines whether the transmitter/receiver is a moving object or not and defines the
type of the trajectory description file used.

For moving objects, open "File > New/Load File" and select the corresponding trajectory
description file.

Depending on the selected trajectory type, several other parameters are enabled for
configuration.

"None - Fixed  Selects a stationary transmitter/receiver. Depending on the selected

At Point" Coordinate System, the coordinates are set as Attitude, Latitude and
Longitude or as Altitude, X, Y (see "Altitude/X/Y/Latitude/Longi-
tude" on page 83).

"Trajectory Enables moving transmitter/receiver; the trajectory is described by the
Description selected * . xtd file.
File" The Waypoints Table and the additional parameters are automatically

filled with the values retrieved from the selected file. The number of rows
corresponds to the number of the defined waypoints.

SCPI command:

[ :SOURce<hw>] :FSIMulator:DSSimulation:USER:RX:TRAJectory:TDF:
CATalog on page 285

[ :SOURce<hw>] :FSIMulator:DSSimulation:USER:RX:TRAJectory:TDF:
SELect on page 285

[ :SOURce<hw>] :FSIMulator:DSSimulation:USER:TX:TRAJectory:TDF:
CATalog on page 285

[ :SOURce<hw>] :FSIMulator:DSSimulation:USER:TX:TRAJectory:TDF:
SELect on page 285

"AGI STK Enables moving transmitter/receiver; the trajectory is described by the
Ephemeris File selected * . e file.
(*.e)" Refer to chapter 4.12.6.3, "AGI STK Ephemeris File For-

mat", on page 92 for description of the file format.

SCPI command:

[ :SOURce<hw>] :FSIMulator:DSSimulation:USER:RX:TRAJectory:
EPHemeris:CATalog on page 285

[ :SOURce<hw>] :FSIMulator:DSSimulation:USER:RX:TRAJectory:
EPHemeris:SELect on page 285

[ :SOURce<hw>] :FSIMulator:DSSimulation:USER:TX:TRAJectory:
EPHemeris:CATalog on page 285

[ :SOURce<hw>] :FSIMulator:DSSimulation:USER:TX:TRAJectory:
EPHemeris:SELect on page 285

SCPI command:

[ :SOURce<hw>] :FSIMulator:DSSimulation:USER:RX:TRAJectory
on page 285

[ :SOURce<hw>] :FSIMulator:DSSimulation:USER:TX:TRAJectory
on page 285

|
Operating Manual 1171.5231.12 — 08 82



Fading Simulator Fading Settings

I EEEEEEEEE———
Dynamic Scenario Simulation

Altitude/X/Y/Latitude/Longitude

Depending on the selected Coordinate System, i.e. ENU or Geodetic DMS/Decimal
coordinate system, sets the coordinate of the static transmitter/receiver.
SCPI command:

[ :SOURce<hw>] :FSIMulator:DSSimulation:USER:RX:TRAJectory:
FAPoint:COORdinates:XYZ on page 287

[ :SOURce<hw>] :FSIMulator:DSSimulation:USER:TX:TRAJectory:
FAPoint:COORdinates:XYZ on page 287

[ :SOURce<hw>] :FSIMulator:DSSimulation:USER:RX:TRAJectory:
FAPoint:COORdinates:DMS on page 286

[ :SOURce<hw>] :FSIMulator:DSSimulation:USER:TX:TRAJectory:
FAPoint:COORdinates:DMS on page 286

[ :SOURce<hw>] :FSIMulator:DSSimulation:USER:RX:TRAJectory:
FAPoint:COORdinates[:DECimal] on page 288

[ :SOURce<hw>] :FSIMulator:DSSimulation:USER:TX:TRAJectory:
FAPoint:COORdinates|[:DECimal] on page 288

Smooth Movement

The location of the waypoints defined in the waypoints table may cause sharp changes
in the movement direction. This parameter uses an internal algorithm to put limits on the
acceleration and smooth the trajectory to simulate more realistic movement.

SCPI command:

[ :SOURce<hw>] :FSIMulator:DSSimulation:USER:RX:TRAJectory:TDE:
MACCeleration:STATe on page 289

[ :SOURce<hw>] :FSIMulator:DSSimulation:USER:TX:TRAJectory:TDF:
MACCeleration:STATe on page 289

Behavior at End of Trajectory
Determines the behavior of the moving transmitter/receiver at the end waypoint.

"Stop and Hold By reaching the end of the file, the last waypoint is assumed to be a
Position" static one.

"Loop" The moving object returns to the initial waypoint via the shortest direct
way. The speed and acceleration are averaged automatically according
to the last used speed and the speed at the initial point.

Using this mode is recommended for trajectory files that describe a cir-
cle trajectory or trajectory in which the start and end waypoints are close
to each other.

"Return on By reaching the end waypoint, the waypoints are read out backwards,
Same Path" i.e. the moving object shuttles between the start and the end waypoint.

|
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"Jump to Start/ This possibilities restarts the movement, i.e. after achieving the end
Restart" waypoint, the object "jumps" to the start waypoint and moves on the
same trajectory.
Use this possibility to simulate repeating movement on the same tra-
jectory for scenario with non-circular trajectory.
SCPI command:
[ :SOURce<hw>] :FSIMulator:DSSimulation:USER:RX:TRAJectory:TDF:
EBEHavior on page 288
[ :SOURce<hw>] :FSIMulator:DSSimulation:USER:TX:TRAJectory:TDF:
EBEHavior on page 288

ENU Ref. Coordinate
Chose the coordinates of the reference location in ENU coordination system (as Latitude,
Longitude and Up) so that it is located within the observed area.

The ENU reference coordinate are stored in the Trajectory Description Files with the
parameter <enurefpoint>.

SCPI command:

[ :SOURce<hw>] :FSIMulator:DSSimulation:USER:RX:TRAJectory:TDF:
ENU:COORdinates[:DECimal] on page 289

[ :SOURce<hw>] :FSIMulator:DSSimulation:USER:TX:TRAJectory:TDE:
ENU:COORdinates[:DECimal] on page 289

Keep Fixed
For two consecutive waypoints P, (x,y,z) and P_;(x,y,z), there is a cross-reference

between the values of the time, speed and acceleration.

This parameter defines which value is maintained while varying the coordinates of a
waypoint in the Waypoints Table. Starting from the adjusted location, the values of the
subsequent waypoints are automatically calculated and updated.

Direct variations of one of the time, speed or acceleration values ignore this parameter.

SCPI command:
n.a

Insert/Delete Row
Adds/removes a waypoint.

SCPI command:
n.a.

Waypoints Table

The waypoints table list the waypoints with their position coordinates, selected "Speed",
"Acceleration" and "Time". One row per waypoint is used. If a trajectory description file
is selected, the values are retrieved automatically, but they can be edited if required.

SCPI command:
n.a

|
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4.12.5 Calculation of the Waypoints

This section summarizes background information on how the calculation of the waypoints
in the different scenarios and coordinate systems is performed.

4.12.51 Waypoints in Cartesian Coordinate System

In the ENU Cartesian coordinate system, two waypoints are sufficient to describe a mov-
ing object. We assume, that the coordinates of the ship displayed on the left hand side,
the transmitter, are X=0, Y=0 and Z=h (i.e. Height of Antenna). The ships are moving on
a straight line with constant speed v = Speed; after elapsing the selected time ¢t = Turn
Back After, both ships are returning to the initial start position/waypoint.

Fortime t="Turn Back After" and ¢ = Heading, the coordinates of both ships are calculated
according to the formulas in table 4-6.

Table 4-6: Calculation of the waypoints in the ENU coordinate system

Initial waypoint Further waypoint
Ship#1 -
. 0 R sin @q.v,.t
Po=|0 P1=Po +| COS@,.,.t
Ship#2 -
N d, R sing,.u,.t
Po=|-d, P1=Po +|cosg.v,.t
0
hy

4.12.5.2 Waypoints in Geodetic Coordinate System

In geodetic coordinates, the location coordinates are described with three coordinates,
latitude (@), longitude (A) and altitude (h).

The calculation of the waypoints in the geodetic coordinate system are based on the
great-circle distance, i.e. we assume that the covered distance is the shortest distance
and is a fraction of the Earth's radius. The initial angle a at the start position/waypoint is
set by the parameter Heading. Because the Height of Antenna of transmitting and the
receiving antennas is a constant value during the simulation of one scenario, the altitude
h is ignored by the calculations.

The ships are moving with constant speed v = Speed; after elapsing the selected time ¢
= Turn Back After, both ships are returning to the initial start position/waypoint.

For the selected v and t, the distance S,g between the initial position A and the destination
point B is:

SAB = vt

The central angle, i.e the angle between the points A and B, is calculated as follow:
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Si%oo
27T Earin

el
=

where rg,q is the mean earth's radius.

If the coordinates of the initial position A are known (®4, Ap), the coordinates of the des-
tination point B (®g, Ag) are calculated as follow:

¢B — arcsin/ cos a2 cos gpSind +sing 5 cos :j

o :
Ae , +arccos| S5 sing, singg
B_AA

COS ¢, COSdg
4.12.5.3 Waypoints in the Tower to Aircraft Scenario

In this scenario, a set of 22 waypoints is sufficient to describe the flight trajectory (see
figure 4-6). The x, y and z axes are interpreted as ENU coordinates.
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Fig. 4-6: Trajectory in the tower to aircraft scenario

Po-P2o = Waypoints

Pc, Pp = climb/descent angle
Scro = climb take-off length
Sca = climb altitude

Sc, Sp = climb/descent length

Scenos Spenp = climb/descent length (ground)

|
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Srwro, SrwTp = runway take-off/touch-down field length
StoenD = take-off field length (ground)
4, 2 = left/right turn radius

The fading simulator does not consider the wind speed. Hence, we assume that the
ground speed is equivalent to the True Air Speed (TAS) used in the avionic.

Allowed maximum speed and acceleration values

The cross-reference between the allowed maximum speed and acceleration values. The
allowed values must fulfill the following equation:

vca = Veenp tane

where @ is the climb/descent angle, v¢, is the climb rate and vy p is the ground speed.

Calculations

The calculations are performed according to the following formulas.

e |engths
o= Sca i Scro : Scenp = Sca —Scto
sing. tan ¢
Sp = —-SCA : Spenp = Sc
singp tan ¢p
e Waypoints
- 0 - Srwro - Srwto +Sto6ND - Srwro + Stoenp + Scanp
Po=|0fP=| 0 [P= 0 Py = 0
0 0 Sco Sca
sin22,5°.n sin45°.n sin67,5°.n
P, =P, +|r,—c0s225°r [ Ps =P +| 1 —cos45°.r, || P =P, +| r, —cos67,5°r,
0 0 0
h
P, =P, +| 1
0

|
Operating Manual 1171.5231.12 — 08 87



Fading Simulator Fading Settings

I EEEEEEEEE———
Dynamic Scenario Simulation

c0822,5°r; cos45°r; C0S67,5°.1;
Po=P,+|n+sin225°nt Po=P, +|r+sin45°n [ Py =P, +| 1 +sin67,5°r
0 0 0
0 0
Py=P+|2n [ Py =Py+|2n,
0 0
—sin22,5°r, —sinds5°.n —sin67,5%.n,
P=Pyy+| [ +C08225%0 [Py =Py +| [ +€0845°r, [Ps =Py +| I + C0S67,5°.1
0 0 0
Ps=Po+
0
—cos225°r, —cos45°r, —C0S675°r,
P, =Py +|r—sin225°r, [ Pg =Py +| h—sin45°r, | Py =P,y +| I, —sin67,5°r,
0 0 0
_ [~Srwro —Soenp _ [~Sewm
e Speed
. = YCGND _ Ybenp
c D=
COS @ COS @

Vo =VsTART, V1 =V70, V2 =Vc, V3..Vyp =Vgc, Vi1 =Vp, V2 =Vip

4.12.6 File Management and File Formats

The file management concept of the dynamic scenario simulation option is designed to
simplify the execution of repeatable tests. The file management allows you to:

e Store and load user data, i.e. store and load the complete scenario information as
configured in the user interface. This applies for the true "User Defined" scenarios as
well as for changes in the predefined scenarios.

e Store intermediate data
Save the trajectory and/or vehicle description related settings into files with prede-
fined file format. The process is executed whenever the Create function is triggered.

e Load your vehicle description files and/or trajectory description files created with
external software.
Note: The dynamic scenario simulation option currently provides interface for loading
of AGI STK ephemeris files and TPA files. Other third parties files have to be con-
verted to the internal waypoint file format prior to import into the instrument.
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The figure 4-7 is a rough illustration of the file management concept.

,,Create“ »oave/Recall Settings*

I

Create —

2) Fading Settings

Global Scenario Fading Profile
Settings !
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amm . Save/Load Scenario“
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Settings

L

h 4

Vehicle
Description
* xvd

AGI STK *.e
TPA *.tpa

Trajectory
Description

Fig. 4-7: Dynamic scenario simulation file management

1) = The global scenario settings file (*.xgs) is a prede-
fined file format for internal use. The stored files are
not accessible for the user; there is no interface for
reloading of these files. The *.xgs file format is not
part of the user documentation. The global sce-
nario settings file is shown on the figure to compete
the description.

2) = When using the "Save/Recall Settings" function,
the create process is triggered only if file
*.fad_udyn is not available.

"Create", "Save/Recall Settings", "Save/Load Scenario”, = function triggered by user interaction

"File"

Create = internal process

The database contains all the information necessary to generate and re-generate a sce-
nario. The information is stored into files with predefined file format and file extension.
The table 4-7 gives an overview.
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Table 4-7: File formats

File File exten- Description
sion

Scenario Files The generation of the scenario file is triggered by the Load/Save
Scenario function. The file name is user definable.

The scenario file contains user data and bundles up the two files,
the . fadandthe * . fad udyn file associated with one particular
scenario.

Tip: The scenario file is necessary and alone sufficient to repro-
duce the complete scenario settings. Loading of previously gen-
erated scenario file is the most quick and easy way for test repro-
duction.

Save/Recall Settings * . fad The file is created by the standard "Save/Recall" function of the
instrument and contains the full set of fading related settings as
configured by the user.

Files created with this function can be reloaded at any further
moment. With "Fading > State > ON", the firmware loads the

* . fad file, searches for and loads the last created file

* . fad udyn and starts the signal generation without further cal-
culations.

To maintain simulation times, new calculation according to the
current dynamic scenario simulation related settings is triggered
only in case no *. fad udyn file is available. The executed inter-
nal procedure is identical to the one triggered manually by means
of the Create function.

Fader Profile *.fad_udyn | The fader profile file is created whenever the Create function is
triggered, internally or manually, and contains all the scenario rela-
ted settings without the settings associated with the fading simu-
lator itself.

Vehicle Description * . xvd The * . xvd file contains description of a vehicle as list of its sig-
nificant parameters and their allowed maximum values.

The currently selected * . xvd file or the vehicle related settings
are considered only and whenever the Create function is triggered.

See chapter 4.12.6.1, "Vehicle Description files", on page 90 for
description of the file format.

Trajectory Description | *.xtd The files contains the description of the movement profile of a
vehicle.

The currently selected * . xtd file or the tajectory related settings
are considered only and whenever the Create function is triggered.

See chapter 4.12.6.2, "Trajectory Description
Files", on page 91 for description of the file format.

The automatically generated files are stored in a predefined folder structure. The vehicle
description files are stored in the corresponding folder under . .\Lists\Fad\Dyn
Scensim\ResourceLib\. The temporary trajectory description files are stored

under . .\Lists\Fad\DynScenSim\.

4.12.6.1 Vehicle Description files

The vehicle description files use the file extension * . xvd. The following is an example
of the file format.
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<info name="General Dynamics F-16E"/>

<limits>

<property maxspeed="555.0"/>

<property minspeed="55.0"/>

<property maxg="9"/>

<property ming="-3"/>

<property maxclimbrate="254"/>

<property serviceceiling="18000"/>

<property maxrange="4000"/>

</limits>

</vehicle>

The table 4-8 describes the used tags and parameters.

Table 4-8: Format of *.xvd file

Container Tag name Parameter Description
<info>
<name> Vehicle name
<limits>
<property> <maxspeed> Maximal allowed speed; for aircrafts the airspeed
<minspeed> Minimal allowed speed; for aircrafts the airspeed
<maxg> Maximal G-Factor
<ming> Minimal G-Factor

<maxclimbrate>

Maximal Climb Rate (for aircrafts)

<serviceceil- Maximal operating altitude (for aircrafts)
ing>
<maxrange> Maximal range of coverage

4.12.6.2 Trajectory Description Files

The Trajectory description files use the file extension * . xtd. The following is an example

of the file format.

<trajectory>

<general>

<info name="straight line”/>

<property enurefpoint="0.0,0.0,0.0"/>

<property endbehaviour="return"/>

<property noofwaypoints="2"/>

<property duration="60"/>

</general>

<waypoints>

<enupoint coord="0,0,18" veloc=""/>

<enupoint coord="5.59222e-10,-1800,18" veloc=""/>
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</waypoints>

</trajectory>

The table 4-9 describes the used tags and parameters.

Table 4-9: Format of *.xtd file

Container Tag name Parameter Description
<general>
<info> <name> Name of the trajectory
<property> <enurefpoint> Coordinates of the reference waypoint in the geodetic
ENU format
<endbeha- Determines the behavior of the moving object at the
viour> end of the trajectory.
The possible values are: "loop", "return”, "stop",
"restart"
<noofway- Number of the used waypoints
points>
<duration> Duration of the trajectory in meter
<waypoints> Description of the trajectory as a list of waypoints.
The coordinates of a waypoint can be defined in ENU,
Cartesian or geodetic coordinate system, as defined
with the selected tag. One trajectory description may
contains waypoints described in different coordinate
systems.
<enupoint>/ <coord> Coordinates of the waypoint in the corresponding for-
<cartesian- mat, defined with the tag
point>/ <geode-
ticpoint>
<veloc> Speed of the waypoint

4.12.6.3 AGI STK Ephemeris File Format

The AGI STK ephemeris file is a proprietary file format from the AGI company developed
for the mission analyzing software application STK. The ephemeris file is a text file with
an extension * . e. The file contains keywords recognized by the STK software, e.g
EphemerisTimePosVel and ScenarioEpoch and describes the position and velocity of
the vehicle in form of a table.

A Cartesian position described with the EphemerisTimePosVel format has the following
format:

<TimeInSeconds> <X> <Y> <z> <xDot> <yDot> <zDot>, where

<TimeInSeconds> is the time value of the point in seconds (in the format xxxx.xxx)
relative to the epoch as defined by the ScenarioEpoch keyword.

<X> <Y> <2z> - vehicle position, in meters

<xDot> <yDot> <zDot> - vehicle velocity, in m/s
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ON For more detailed description of the AGI STK ephemeris file format, refer to http:/
/ www.stk.com/resources/help/online/stk/source/stk/importfiles-02.htm.

412.6.4 Time, Propagation Delay, Attenuation File Format (TPA)
The TPA file format is a Rohde&Schwarz proprietary text file format using a single line
description with the following structure:

<Time (hh:mm:ss:cc)/ (dec seconds)> <Path delay (double)> <Path
loss>

The firmware calculates the Doppler frequency internally.

Examples of the TPA file are given bellow.

00:00:01.30 5.0000e-6 9.1
00:00:03.90 5.0000e-6 9.1
00:00:06.50 5.0125e-6 9.3
00:00:09.10 5.0125e-6 9.3
00:00:11.70 5.0125e-6 9.2
00:00:14.30 5.0125e-6 9.2
00:00:16.90 5.0375e-6 9.0
00:00:18.20 5.0375e-6 8.9
00:00:19.50 5.0375e-6 8.9
00:00:20.80 5.0375e-6 8.8
or

1.22 5.0000e-6 9.1

4.34 5.0000e-6 9.1

6.46 5.0125e-6 9.3

8.12 5.0125e-6 9.3

4.13 Insertion Loss Configuration...

The menu for setting the insertion loss is called in the "Fading" menu.

The fading process increases the crest factor of the signal, and this increase must be
taken into account in the drive at the baseband level.

The crest factor gives the difference in level between the peak envelope power (PEP)
and average power value (RMS) in dB. A higher crest factor can be achieved by either
increasing the peak value or decreasing the RMS value. As the peak value is always kept
as close as possible to the full drive level (multiplier peak ( 1), fading reduces the RMS
value by the additional crest factor due to fading (multiplier RMS < 1). The insertion loss
is determined from the ratio of these two multipliers. The crest factor of the signal at the
fader output is derived from the crest factor of the signal at the fader input and the insertion
loss. The output power is set using this crest factor.
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Signal generation ——= Fading - * Resulting signal

Crestfactara= Insertion loss = Crest factarb =
Peakwalue aJ BRM S value a mMultiplier peak I Multiplier RM 3 Peakwalue h f RMS value b =
Crest factor a ¥ Insertion loss

If one of the available standards/test cases is selected, the optimal range for adapting
the insertion loss is set.

In the case of a user-defined fading configuration, the mode with which the insertion loss
range is determined can be selected.

In "Normal" mode, the insertion loss is set so that normally full drive does not occur, which
avoids any clipping of the signal at the maximum level. The signal quality is very high,
but the RMS level is lower than the maximum possible level. If a higher dynamic range
is required (e.g. for adjacent channel measurements = ACP), a lower insertion loss can
be selected ("Low ACP" mode). In that case, a higher level relative to the maximum drive
is output (greater S/N ratio). However, this will decrease the signal quality because of a
higher percentage of clipping. "Low ACP" mode is only recommended for fading paths
with Raleigh profile as only in this case statistical distribution of level fluctuation is
ensured. For other fading profiles, non-statistical level fluctuations occur which lead to
an enormous increase of clipping. However, monitoring the percentage of clipped sam-
ples is recommended for Raleigh paths also.

Since it is possible to manually enter the "insertion loss", the user can find a favorable
Insertion Loss setting with the desired signal dynamic range and acceptable clipping rate
for any application ("User" mode).

This is supported by displaying the current percentage of clipped samples.

The output level is always automatically adapted, regardless of the selected mode and
the path loss settings, so that the set level is output as the summed level (RMS) of all
paths.

The correct automatic adaptation of the insertion loss is possible only if the processes
involved in fading (the paths among themselves as well as the paths relative to the input
signal) are statistically independent of each other. If correlations occur, the output level
must be measured again and perhaps manually taken into account as a level offset.

Example: Correlated processes resulting from the modulation signal used and the
configuration of the fader

A QPSK signal with a symbol rate of 1 Msymb/s is generated, using the PRBS9 sequence
as the data source.

Two paths are set with a Rayleigh profile, identical speed and a resulting delay of 0 us
and 1 us, respectively, on the fader.

The symbol rates of the modulation signal are in the range of the delay differences of the
fading paths; the autocorrelation of the modulation data (PRBS9) to the adjacent symbol
is not equal to 0. The fading process is therefore statistically not independent of the proc-
ess of generating the modulation signal, and an error occurs in the automatic calculation
of the insertion loss.
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Example: Correlated processes within the fader

Two paths have a pure Doppler profile and a resulting Doppler shift of 100 Hz. The start
phases of the two paths differ.

This causes superimpositions, which can result in the deletion of the signal, e.g. with a
phase setting of 0° and 180°; automatic calculation of the insertion loss is not possible.

The settings are summarized in the "Insertion Loss Configuration" section.

& Fading A: Insertion Loss Conf... g|§|g|
———Insertion Loss Configuration
Mode |Norma|

Insertion Loss |1I]_I] IdB 'l
Clipped Samples I 0.00 I % 'l

1] 100 %

Insertion Loss Mode
Sets the mode for determining the insertion loss.

"Mode Normal" The insertion loss for a path of the fading simulator is automatically
chosen so that even when lognormal fading is switched on, overdrive
will occur only very rarely in the fading simulator. This setting is recom-
mended for bit error rate tests (BERTSs). The current insertion loss is
displayed under "Insertion Loss".

"Mode Low The insertion loss is automatically chosen so that an overdrive will occur

ACP" with an acceptable probability. "Low ACP" mode is only recommended
for fading paths with Raleigh profile as only in this case statistical dis-
tribution of level fluctuation is ensured. For other fading profiles, non-
statistical level fluctuations occur which lead to an enormous increase
of clipping. However, monitoring the percentage of clipped samples is
recommended for Raleigh paths also.
The current insertion loss is displayed under "Insertion Loss".

"Mode User" Any value for the minimum insertion loss in the range from 0 dB to 18
dB can be selected. Desired value is entered under "Insertion Loss".
This mode is provided to ensure optimization of the dynamic range and
signal quality for any application. Display of the clipping rate for any
value which is entered enables estimation of the signal quality for the
specified signal dynamic range.

SCPI command:
[ :SOURce<hw>] :FSIMulator:ILOSs:MODE on page 205

Insertion Loss
Displays the current insertion loss in the "Normal" and "Low ACP" modes.

Entry of the insertion loss in "User" mode.

SCPI command:
[ :SOURce<hw>] :FSIMulator:ILOSs[:L0SS] on page 206

|
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Clipped Samples
Displays the samples whose level is clipped as a %.

If the full drive level is reached for an insertion loss which is too low, the 1/Q signals are
limited to the maximum available level (clipping).

SCPI command:
[ :SOURce<hw>] :FSTMulator:ILOSs:CSAMples on page 205

0...100 %
Graphically displays the samples whose level is clipped as a %. The scale resolution is
determined by entering the maximum value as a %.
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5 Multiple Input Multiple Output

Multiple Input Multiple Output (MIMO) refers to a multi-channel method where two or more
simultaneous channel inputs and channel outputs are being used for boosting data rates.

The benefits of an MIMO system became visible only if the data signal is tested in a fading
simulation. The MIMO fading option takes account to this special form of multipath prop-
agation in channel simulation.

Depending on the number of the transmitting and receiving antennas used in a MIMO
system, different MIMO test configurations, such as 2x2, 2x3, 2x4, 3x2 or 4x2 MIMO
systems, are specified.

Normally, the simulation of a system with two transmitting and two receiving antennas
requires two signal generators and four fading simulator. The R&S MIMO (Multiple Input
Multiple Output) Fading option (K74) enables the simulation of 1x2, 2x1 and 2x2 MIMO
receiver tests scenarios with one single instrument.

By combining two instruments, receiver tests scenarios for 1x3, 1x4, 2x3, 2x4, 3x1, 4x1,
3x2 and 4x2 MIMO could be simulated. Refer to chapter 5.1, "MxN MIMO Test Config-
urations”, on page 98 for information about how to enable two R&S Signal Generators
to work in the different MIMO configurations.

In each of the MIMO test configurations, the two fading channels are divided into four
subchannels (see block diagram).The four subchannels cannot be configured differently,
i.e. all subchannels are running under the same fading configuration and the same path
configuration and the same fading path configurations.

Marker 1: Restart lic

2: Restart our

3: Restart

4: Restart =
AWGH/AMP Al

RF/A Mod A
config... ] config... e
— onfg.._| confe.. || T,
™ On ™ on
|| IMP
BB Input Graphics BERT
config... I config... I | config... I
[~ On [~ On [~ On
Graph A+B BERT
AWGHN/AMP B RF/A Mod B
@ config... I L, confiy... I | - RSFB
d [~ On I~ On
J IMP
11 OniCff Ratio
2 Onioif Ratio
3 OniDff Ratio v

Warker 4 OniDff Ratio

The number of the available fading paths in each of the four subchannels depends on
the selected fading configuration.

|
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511

MxN MIMO Test Configurations

Table 5-1: Available fading paths per subchannel and fading configuration

Configuration No. of fading paths per subchannel
Standard Delay 10

Fine Delay 30 MHz 6

Fine Delay 50 MHz 4

Example:

For fading configuration "Standard Delay", 10 fading paths can be configured for the four
subchannels. The 10 paths can be configured from each of the four fading blocks and
are valid for all subchannels.

MxN MIMO Test Configurations

The R&S MIMO Fading option (K74) enables the simulation of 1x2, 2x1 and 2x2 MIMO
receiver tests scenarios with one single instrument.

Two R&S Signal Generators are required for the simulation of 2x3, 2x4, 4x2 and 3x2
MIMO modes. To enable the R&S Signal Generators to work in one of this MIMO modes,
the instruments have to be configured and connected as described in the following sec-
tions.

2x2 MIMO Configuration

2x2 MIMO is a system with two transmitting antennas (Tx A and Tx B), two receiving
antennas (Rx A and Rx B) and four fading paths (AA, AB, BA and BB).

2x2 MIMO

Tx A j/ (AA) \K Rx A

o

)
S

Tx B j/ (BB) \K RxB

Fig. 5-1: 2x2 MIMO system

The following table gives an overview of the R&S Signal Generators and options required
for the simulation of 2x2 MIMO systems.

|
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5.1.2

MxN MIMO Test Configurations

Table 5-2: Prerequisites for 2x2 MIMO simulation

Frequency Instrument Options Additional Equipment
Up to 3 GHz 1x R&S SMU SMU-B14, SMU-B15, -
SMU-K74
Up to 6 GHz 1x R&S AMU + AMU-B14, AMU-B15, 4 connecting cables with
1x R&S SMATE AMU-K74 the same length and type

For the simulation of 2x2 MIMO mode up to 3 GHz only one R&S SMU is required and
no additional cabling is necessary.

The figure below shows the cabling of two R&S AMUs and one R&S SMATE for working
in 2x2 MIMO mode for up to 6GHz.

| = O Fx A
@ TxABBA BBA | | mod | RFA —>
R&S AMU#1 R&S SMATE
. (2x2 MIMO) .
—
Baa | RFB [—*
TxB Q | Mod Rx B

Fig. 5-2: 2x2 MIMO up to 6GHz with two R&S AMUs and one R&S SMATE

4x2 and 3x2 MIMO Configuration

4x2 MIMO is a system with four transmitting antennas (Tx A, Tx B, Tx C and Tx D), two
receiving antennas (Rx A and Rx B) and eight fading paths (AA, AB, BA, BB, CA, CB,
DA and DB).

In the R&S Signal Generator, the 3x2 MIMO configuration is implemented as a subsystem
of 4x2 in that the fourth transmitting antenna and the last two fading paths are not con-
sidered.

|
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4x2 MIMO

MxN MIMO Test Configurations

3x2 MIMO

(AA)

Rx A

Fig. 5-3: 4x2 MIMO and 3x2 MIMO systems

The following table gives an overview of the R&S Signal Generators and options required
for the simulation of 4x2 and 3x2 MIMO system.

Table 5-3: Prerequisites for 4x2 and 3x2 MIMO simulation with R&S Signal Generators

Frequency Instrument Options Additional Equipment
Up to 3 GHz 2x R&S SMU SMU-B14, SMU-B15, SMU- e  Connecting cables with the
K74 per instrument same length and type
e 2x standard RF Combiner
e  External Trigger Source
e  External Ref. Frequency
Source (optional)
Up to 6 GH 2x R&S AMU + AMU-B14, AMU-B15, AMU- e  Connecting cables with the
1x R&S SMATE K74 per instrument same length and type

1x R&S AMU - Z7 (1/Q
Combiner)

External Trigger Source
External Ref. Frequency
Source (optional)

The figure below shows the cabling of two R&S SMUs (up to 3 GHz) for working in 4x2
or 3x2 MIMO mode.

Operating Manual 1171.5231.12 — 08

100



Fading Simulator

Multiple Input Multiple Output

Tx A
(1) —»{BBA RF A
R&S SMUE
(4x2/3x2 MIMO, Subset 1)
i B RF B]
Tx B| Trigger 1 Trigger 1
A} (B} REF IN
t 1 "
———d
Extarnal Trigger [External Reference |
Source Il Source |
———— === o
v v
Trigger 1 Trigger 1 REF IM
T*C (A} (B}
(3) —=BBA RF A
R&S SMUE2
(4x2/3x2 MIMO, Subset 2)
—»EBB RE BT
Tx D

MxN MIMO Test Configurations

Rx A

REx B

Fig. 5-4: 4x2/3x2 MIMO up to 3GHz with two R&S SMUs and two RF Combiners

The figure below shows the cabling of two R&S AMUs and one R&S SMATE for working
in 4x2 or 3x2 MIMO mode for up to 6GHz.

Tx A BBA | -
® —— BB A Q >
R&S AMU#1 F
(4x2/3x2 MIMO, Subset 1)
Tx B| Tii 1 Tri 1 Lot o B[] Rx A
e REF IN > mad |RFA—> (1)
+
t 4 !
R
External Trigger I"Exiernal Refererce | R&S SMATE
Source IL Source |
——————— e
\J » 1
—
Trigger 1 Trigger 1 REF IN | mod RFB RxEBE
Tx C ") @) BB A | |
@ ——» BB A Q - +
RE&S AMU#2
(4x2/3x2 MIMO, Subset 2)
I — o [in]
TxD Q = COMmbiner
b

Fig. 5-5: 4x2/3x2 MIMO up to 6GHz with two R&S AMUs, one R&S SMATE and one I/Q combiner

Refer to chapter 5.1.4, "Connecting two R&S Signal Generators for MxN MIMO Simula-
tion", on page 104 and chapter 5.1.5, "Configuring two R&S Signal Generators for MxN
MIMO Simulation", on page 104 for detailed information on how to connect and configure
the two R&S Signal Generators.
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5.1.3 2x4 and 2x3 MIMO Configuration

MxN MIMO Test Configurations

2x4 MIMO is a system with two transmitting antennas (Tx A and Tx B), four receiving
antennas (Rx A, Rx B, Rx C and Rx D) and eight fading paths (AA, AB, AC, AD, BA, BB,
BC, and BD).

Inthe R&S Signal Generator, the 2x3 MIMO configuration is implemented as a subsystem
of 2x4 in that the fourth receiving antenna and the two fading paths to this antenna are
not considered.

2x4 MIMO
Rx A
> Tx A :
& &
\ p (AB) N
Tx A | RxB
p
"?C) /
B (BC) Rx C
7~ = B
¥ \
Rx D

Fig. 5-6: 2x4 MIMO and 2x3 MIMO systems

2x3 MIMO

The following table gives an overview of the R&S Signal Generators and options required
for the simulation of 2x4 and 2x3 MIMO system.

Table 5-4: Prerequisites for 2x4 and 2x3 MIMO simulation with R&S Signal Generators

Frequency Instrument Options Additional Equipment
Up to 3 GHz | 2x R&S SMU SMU-B14, SMU-B15, SMU- | ¢  Connecting cables with the same
K74 per instrument length and type
e  External Trigger Source
e  External Ref. Frequency Source
(optional)
Up to 6 GH 2x R&S AMU + AMU-B14, AMU-B15, AMU- | ¢  Connecting cables with the same
2% R&S SMATE | K74 per instrument length and type
e  External Trigger Source
e  External Ref. Frequency Source
(optional)

The figure below shows the cabling of two R&S SMUs (up to 3 GHz) for working in 2x4
or 2x3 MIMO mode.
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Tx A Rx A
@ —m»= BB A RF A —- @
RA&S SMU#1 Ry B
(2x4/2x3 MIMO, Subset 1) x
—=B RF B @
Tx B| Trigger 1 Trigger 1
A (B} FEF IM
¢ H
—_—d____
External Trigger IExternal Reference |
Source L Source I
————————
vy Y
Trigger 1 Trigger 1 REF IN
Tx A (A} {B) Rx C
(1) —»BBA RF A |— (3)
RA&S SMU#HZ Rx B
(2x4/2x3 MIMO, Subset 2)
—s- BB B RF BF—® @
TxB

Fig. 5-7: 2x4/2x3 MIMO up to 3GHz with two R&S SMUs

The figure below shows the cabling of two R&S AMUs and two R&S SMATE for working
in 2x4 or 2x3 MIMO mode for up to 6GHz.

o Rx A
| >
@ e R&S AMU#1 who wL ot | T ©
R MATE
(2x4/2x3 MIMO, Subset 1) &S S
—= BB B BB A | = 0 REB —»
Tx B| Trigger 1 Trigger 1 o mod
"?[ﬂ?{ B) REF IN > Rx B
t 1 "
——
External Trigger I"External Reference |
Source ! Source I
[ - ———-
vy Y
Trigger 1 Trigger 1 REF IN
(A) (B) | = |0 Rx C
@ TxABB.ﬂ. BBAQ - mod | RFA —r@
R&S AMU#2 R&S SMATE
I (2x4/223 MIMO, Subset 2)
I L W
BEA | RFE [—*
Tx B o] - mod Bx D

Fig. 5-8: 2x4/2x3 MIMO up to 6GHz with two R&S AMUs and two R&S SMATEs

Refer to chapter 5.1.4, "Connecting two R&S Signal Generators for MxN MIMO Simula-
tion", on page 104 and chapter 5.1.5, "Configuring two R&S Signal Generators for MxN
MIMO Simulation", on page 104 for detailed information on how to connect and configure
the two R&S Signal Generators.
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5.1.4 Connecting two R&S Signal Generators for MxN MIMO Simulation

For simulating of 2x3, 3x2, 2x4 or 4x2 MIMO system that requires two R&S Signal Gen-
erators, the instruments have to be connected as follow:

1.

To provide the instruments with reference frequency, connect either the inputs REF
IN of both instruments to the external reference source or connect the output REF
OUT of the first instrument (the R&S Signal Generator that will simulate Tx 1) to the
input REF IN of the second one.

The inputs TRIGGER 1 for both paths of both instruments have to be connected to
the external trigger source.

For simulation of a 4x2 or 3x2 MIMO mode up to 3 GHz, the outputs RF A of both
instrument have to be connected to the first RF Combiner and respectively the RF B
outputs of both instruments to the second RF Combiner.

For simulation of a 4x2 or 3x2 MIMO mode up to 6 GHz, the | and Q outputs of both
instrument have to be connected to the I/Q Combiner Box and the | and Q outputs of
the 1/Q Combiner Box have to be connected to the | and Q inputs of the R&S SMATE
as shown on the figure 5-5.

For simulation of a 2x4 or 2x3 MIMO mode up to 6 GHz, the two R&S AMUs and two
R&S SMATESs have to be connected as a chain (see figure 5-8).

The connecting cables must have the same length and type, concerning all the REF
OUT to REF IN, External Trigger Source to TRIGGER 1 and RF Outputs to RF
Combiner connections.

Unnecessary cable lengths and branching points have to be avoided.

5.1.5 Configuring two R&S Signal Generators for MxN MIMO Simulation

After the instruments had been connected as described in chapter 5.1.4, "Connecting
two R&S Signal Generators for MxN MIMO Simulation", on page 104 the instruments
have to be configured.

For working in a MIMO configuration with two R&S Signal Generators, the instruments
have to be configured as follow:

1.

Configure the Reference Oscillator Settings, depending on whether an External Ref-
erence Source or the Reference Signal (REF OUT) of the first instrument is used.
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a) Select "External Reference Frequency Source" for both instruments and config-
ure the "Synchronization Bandwidth" and the "External Reference Frequency"

accordingly.
External Reference Frequency
ISuurce IExternaI jl
Deactivate RF Qutput (if external reference is missing) r
External Reference Frequency |5 MHz j
Synchronisation Bandwidth INarruw j

SCPI Command: SOUR:ROSC:SOUR EXT

b) Use the Reference Frequency of the first instrument, i.e. select an "Internal Ref-
erence Frequency Source" for the first instrument and an External one for the
second instrument.

External Reference Frequency
ISnurce IInternaI J

SCPI command (R&S Signal Generator #1): SOUR:ROSC:SOUR INT
SCPI command (R&S Signal Generator #2): SOUR:ROSC: SOUR EXT

2. For both instruments, select an "External Trigger Source" for the selected digital
standard.

IH Source | External (TRIGGER 1) | |

SCPI command: SOUR:BB:<Digital Standard>:TRIG:SOUR

3. Set the MIMO Fading Settings:

a) Select the "MIMO mode" (2x4, 4x2, 2x3 or 3x2)
SCPI command:
SOUR:FSIM:ROUT FA1A2BFB1A2BM24|FA1A2BFB1A2BM42|
FA1A2BFB1A2BM23|FA1A2BFB1A2BM32

b) Set the "MIMO Subset" (Subset 1 for R&S Signal Generator #1 and Subset 2 for
R&S Signal Generator #2 respectively)
SCPI command:
SOUR:FSIM:MIMO:SUBS SET1|SET2

c) Configure the MIMO Correlation Matrix
SCPI command:
SOUR:FSIM:MIMO:TAP:MATR:ROW2:COL2:RAT 0,6
The values in the matrix diagonal are usually set to 1. Values different than 1 can
be used to simulate antennas with different power level (steering).
For information on how to calculate the resulting power level of each path, refer
to "MIMO Fading Power Correction" in the Operating Manual.

4. Set the "Start Seed" of the instruments to different values.
SCPI command (R&S Signal Generator #1): SOUR:FSIM:GLOB:SEED 5
SCPI command (R&S Signal Generator #2): SOUR: FSIM:GLOB:SEED 1

Operating Manual 1171.5231.12 — 08 105



Fading Simulator

Multiple Input Multiple Output

MxN MIMO Test Configurations

5. Enable both instruments to calculate the same MIMO matrix:

a)

b)

Save the MIMO Settings of the Instrument#1, copy the settings file to USB stick,
external USB HDD, or use a LAN connection to transfer the settings file.

SCPI command (R&S Signal Generator #1):

SOUR:FSIM:MIMO:MDST "c:/MIMO_Settings/4_2_mimo_settings"

Connect the USB stick or the USB HDD to USB connector of Instrument#2 and
copy the MIMO Settings to the instrument's target directory, e.g. c: /MIMO Set

tings Instrumentl.

Load the MIMO Settings of R&S Signal Generator #1 to R&S Signal Generator
#2

SCPI command (R&S Signal Generator #2):

SOUR:FSIM:MIMO:MDL "c:/MIMO_Settings_Instrument1/4_2 mimo_settings"

6. Enable both instruments to generate the same Tx signal:

a)

b)

d)

Enable the Path A and Path B of the first instrument to generate the signal
according to the desired digital standard.

Save the settings of the selected digital standard by means of the "Save/
Recall" function and copy the settings file to USB stick, external USB HDD, or
use a LAN connection to transfer the settings file.

SCPI command (R&S Signal Generator #1):

SOUR1 |2:BB:<Digital Standard>:SETT:STOR "c:

/MIMO Settings/digital standard settings"

Connect the USB stick or the USB HDD to USB connector of Instrument#2 and
copy the settings file to the instrument's target directory, e.g. c: /MIMO Set
tings Instrumentl.

Load the settings file of R&S Signal Generator #1 to R&S Signal Generator #2
and activate the digital standard in the second one.

SCPI command (R&S Signal Generator #2):

SOUR1 |2:BB:<Digital Standard>:SETT:LOAD "c:

/MIMO Settings Instrumentl/digital standard settings"
SOUR:BB:<Digital Standard>:STAT ON

7. For 4x2 and 3x2 MIMO configurations, enable the instruments to generate the signal
of 4 different antennas.

|
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MIMO Settings

a) Example (EUTRA/LTE):

e For R&S Signal Generator #1: in the General DL Settings menu, select Global
MIMO Configuration with 4 antennas and enable Path A and Path B to sim-
ulate Antenna 1 and Antenna 2 respectively.

MIMO
Global MIMO Configuration |4 TxAntennas j
Simulated Antenna Path A IAntenna 1 j
Simulated Antenna Path B IAntenna 2 j

SCPI command (R&S Signal Generator #1):
SOUR:BB:EUTR:DL:MIMO:CONF TX4
SOUR:BB:EUTR:DL:MIMO:ANTA ANT1
SOUR:BB:EUTR:DL:MIMO:ANTB ANT2
e For R&S Signal Generator #2, enable Path A and Path B to simulate Antenna

3 and Antenna 4 respectively.
SCPI command (R&S Signal Generator #2):
SOUR:BB:EUTR:DL:MIMO:CONF TX4
SOUR:BB:EUTR:DL:MIMO:ANTA ANT3
SOUR:BB:EUTR:DL:MIMO:ANTB ANT4

b) Example (WiMAX):

e For R&S Signal Generator #1, select Space-Time Coding Mode with 4 anten-
nas, enable configuration of Path B from Path A and enable Path A to simulate
Antenna 0. Path B will automatically generate the signal of Antenna 1.

Configure Baseband B from Basebhand A v
Space-Time Coding Mode |4 Antennas, Matrix A j
Space-Time Coding Antennal Antenna 0 j

SCPI command (R&S Signal Generator #1):
SOUR:BB:WIM:PATH:COUP:STAT ON
SOUR:BB:WIM:AOFD:ZONE1:STC:MODE MA4 |MB4 |MC4
SOUR:BB:WIM:AOFD:ZONE1:STC:ANT ANTO

e For R&S Signal Generator #2, enable Path A to simulate Antenna 2.
Path B will automatically generate the signal of Antenna 3.
SCPI command (R&S Signal Generator #2):
SOUR:BB:WIM: PATH:COUP:STAT ON
SOUR:BB:WIM:AOFD:ZONE1:STC:MODE MA4 |MB4 |MC4
SOUR:BB:WIM:AQOFD:ZONE1:STC:ANT ANT3

5.2 MIMO Settings

The MIMO fading is set in the "Fading" functional block.
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MIMO Settings

5.2.1 MIMO Mode and MIMO Subset

MIMO
1x2 MIMO + Addition Baseband B
2x2 MiMo
2x4 MIMO
4x2 MIMO
2%3 MIMO
3x2 MiMo

MIMCO Subset
" Subset 1
Subset 2

The MIMO mode selected in section "MIMO" defines the signal routing.

MIMO modes different than 2x2 or 2x1 MIMO require two R&S Signal Generators (see
chapter 5.1, "MxN MIMO Test Configurations", on page 98).

MIMO Subset

While simulating a MIMO mode with two R&S Signal Generators, the "MIMO Subset"
defines which fading paths from the MIMO matrix are calculated by the selected instru-
ment. The "MIMO Subset" selected in each of the two connected instrument has to be
different.

SCPI command:
[:SOURce<hw>] :FSIMulator:MIMO: SUBSet on page 255

5.2.2 Fading MIMO

The "Fading MIMO" dialog for the four subchannels (per instrument) can be called via
the Fader dialog of one of the four "Fader" blocks.

|
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MIMO Settings

& Fading Mimo

Set To Default | SaveRecall... | Standard I User
General Settings
Configuration I Standard Delay j Speed Unit I mph j
Common Speed For All Paths v Keep Constant I Doppler Frequency j
Signal Dedicated To | RF Output ~|  virtual RF | 1.000000 000 00| GHz |
Restart Event I Auto j Restart |
Ignore RF Changes < 5% [ On Frequency Hop. Mode I Off j
Path Settings
Path Table... | Path Delay Wizard... | Coupled Parameters... I Insertion Loss Configuration... |

Static Path Rayleigh

[yl WM Dopp
Gauss (0.08 fd) WM Rice
Gauss (0.1 fd)

m o wm o fn
A L S

[*)
e

Path Loss | dB

0.0 01 02 03 04 0s 0.6 07 08 03 1.0 11 Delay Ius

The "MIMO fading: Path Table" offers an additional button "Matrix/Vector" in the "Coef-
ficient" row to configure the correlation between the transceivers.

State On On Off Off Off Off 1]
Profile Gauss (0.1 fd) Rayleigh Rayleigh Rayleigh Rayleigh . Rayleigh Rawl |
Path Loss idB 0.00 0.00 0.00 0.00 0.00 . 0.00
Basic Delay ius 0.00 0.00 0.00 0.00 0.00 . 0.00
Additional Delay ius 0.000 DO 2.000 0O 0.000 DO 0.000 DO 0.000 DO . 0.000 DO ] |
Resulting Delay ius 0.00 2.00 0.00 0.00 0.00 . 0.00
F |l Power Ratio B []
'g Const Phase Deg 0.0 0.0 0.0 0.0 0.0 . 0.0
T §| Speed kmh 7.99 7.99 7.99 7.99 7.99 . 7.99
Freq. Ratio 0.00 0.00 0.00 0.00 0.00 . 0.00
Res. Doppler Shift Hz 7. 7. 7. 7. 7. . 7.
Coefficient Matrix... Matrix... Matrix... Matrix... Matrix... l Matrix... Mat
Lognorm State off off off off of [l on 0
Local Constant /m 100.0 100.0 100.0 100.0 100.0 . 100.0
Standard Dev. idB 1] 1] 1] 1] 1] . 1] |

S

L

0

WI 7 | vl =
Mext Path | Speed |

Group | =0 | Filter Unit

Previous
Group

Home |
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e The "Fading MIMO: Correlation Matrix" dialog comprises the parameters necessary
to adjust the correlation between the subchannels (maximum 8).

= Fading Mimo: Correlation Matrix E”EWZ|
Current Path (Tap)

Prev Copy To Prev | I 1 'I Copy To Next | Next |
IMatrix Mode I Kronecker J Data Formatl Ratio-Phase 'I

Tx Correlation Coefficients (Kronecker Mode)

AB_Ratio/Phase II].I]I]I] I 0.00 AC_Ratio/Phase II].I]I]I] I 0.00 AD_Ratio/Phase II].I]I]I] I 0.00
BC_Ratio/Phase II].I]I]I] I 0.00 BD_Ratio/Phase II].I]I]I] I 0.00 CD_Ratio/Phase 0.000 0.00

Rx Correlation Coefficients (Kronecker Mode)

AB_Ratio/Phase I 0.000 I 0.00

1|

1 2 3 4 5 6
Ratio | Phase| Ratio | Phase | Ratio | Phase| Ratio | Phase | Ratio | Phase | Ratio | Phase| Ratio | Phase| R

1(AA) | 1.000f 0.000 0,000, 0.000 0.0000 0.00 0.000 0.00 0000 0.00 0.000 0.00 0.000 000 (
2(AB) | 0.000 0.00 1.000 0.00 0.000 0.00 0000 000 0.000 0.00 0.000 000 0000 0.00 (
3(BA) | 0.000 0.00 0000 0.00 1.000 0.00 0000 000 0.000 0.00 0.000 000 0000 0.00 (

R= [ 4(BB) | 0.000 0.00 0.000 000 0.000 000 1000 000 0000 0.00 0000 0.00 0000 000 (
(

(

(

5(CA) | 0.000 000 0000 0.00 0.000 0.00 0000 000 1.000 0.00 0.0000 000 0000 0.00
6(CB) | 0.000 0.00 0000 0.00 0.000 0.00 0000 000 0.000 0.00 1.0000 000 0000 0.00
7(DA) | 0.000 0.0 0.000 000 0000 000 0000 0.00 0000 000 0000 000 1000 0.00

8(DB) | 0.000 0.00 0000 0.00 0.0000 0.00 0000 000 0.000 0.00 0.0000 000 0000 0.00

e
< | »

e The "Fading MIMO: Relative Tap Gain Vector" dialog is provided for the "Pure Dop-
pler Fading Profile" only. This dialog provides additional parameters to simulate a
phase shift between the signals with constant fading transmitted over the different Tx
antennas, see chapter 5.2.6, "Relative Gain Vector Matrix", on page 117.

&8 Fading MIMO: Relative Tap Gain Vector (Pure Doppler)

Current Path (Tap)

| Copy To Prev | |1 - I Copy To Next | Mext |

Set To Unity

Vector

Gain |Phase
1(AA)| 0.00 0.00
2(AB)| 0.00 0.00
3(BA)| 0.00 0.00
4(BB)| 0.00 0.00
[R=|5(CA)| 0.00 0.00
6(CB)| 0.00 0.00
7(DA)| 0.00 0.00
8 (DB)| 0.00 0.00
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Prev
Displays the previous tap relative to the current tap. If tap 1 is the current tap, this button
is disabled.

SCPI command:
n.a.

Copy To Prev
Copies the matrix values of the current tap to the next lower tap. If tap 1 is the current
tap, this button is disabled.

SCPI command:
[ :SOURce<hw>] :FSIMulator :MIMO:COPY: PREVious on page 253

Current Path (Tap)
Selects the tap to be displayed.

SCPI command:
[ :SOURce<hw>] :FSIMulator:MIMO: TAP on page 255

Copy To Next
Copies the matrix values of the current tap to the next higher tap. If the current tap is the
last tap, this button is disabled.

SCPI command:
[ :SOURce<hw>] :FSTMulator:MIMO:COPY :NEXT on page 252

Next

Displays the next tap relative to the current tap. If the current tap is the last tap, this button
is disabled.

SCPI command:

n.a.

Matrix Mode

Selects the input mode for the Rx and Tx correlation values.

"Individual” Allows entering the correlation values individually.

"Kronecker" Opens additional input fields for entering the Rx correlation and Tx cor-

relation values, see chapter 5.2.3, "Correlation Coeffi-

cients", on page 112.

In this mode, the matrix values are calculated automatically due to the
values in the input fields.

"AoA / AoD" Opens additional input fields for defing the Rx and TX correlation
parameters based on the Spacial Channel Model (SCM), see chap-
ter 5.2.4, "Spacial Channel Model (SCM) Settings", on page 114.
In this mode, the matrix values are calculated automatically due to the
values in the input fields.

SCPI command:
[ :SOURce<hw>] : FSIMulator:MIMO: TAP<ch>:MATRix:MODE on page 261
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Data Format

Selects the data format for the matrix table. The matrix values can be expressed as value
pairs of factor and phase or as a complex numbers. The data format can be changed at
every time. The matrix table is updated immediately.

"Ratio-Phase" Displays the matrix values as value pairs of factor and phase.
"Real-Imag" Displays the matrix values as complex numbers.

SCPI command:
n.a.

Correlation Coefficients

Rx Correlation Coefficients AA/AB/AC/AD/BC/BD/CD Ratio/Real
(for "Kronecker" mode only)

Enters the value for the real/ratio part of the receiver correlation (pUg,).

The available Rx Correlation Coefficients depends on the selected MIMO mode:

e For 2x2, 4x2, and 3x2 MIMO configurations, only one correlation coefficient AB is
necessary.

The Rx correlation AB is the correlation between AA<->BA and BB<->AB.

e There are six Rx correlation coefficients in case of 2x4 MIMO mode configuration.
The Rx correlation coefficients AB, AC, AD, BC, BD and CD represent the correlations
between A<->B, A<->C, A<->D, B<->C, B<->D and C<->D.

e Four Rx correlation coefficients are available for 2x3 MIMO mode configuration.
The Rx correlation coefficients AA, AB, AC and BC represent the correlations
between A<->B and B<->C.

Note: In case that the values for the real part and the imaginary part are both set to 0,
the phase value will also be set to 0 when changing the data format.

SCPI command:

For "Data Format" = "Ratio-Phase"

[ :SOURce<hw>] :FSIMulator :MIMO:TAP<ch>:KRONecker:CORRelation:RX:
AC:RAT1io on page 257

For "Data Format" = "Real-Imag"

[ :SOURce<hw>] :FSIMulator :MIMO:TAP<ch>:KRONecker:CORRelation:RX:
AC:REAL on page 257

Rx Correlation Coefficients AA/AB/AC/AD/BC/BD/CD Phase/lmag
(for "Kronecker" mode only)

Enters the value for the phase/imaginary part of receiver correlation (p®g,).
The available Rx Correlation Coefficients depends on the selected MIMO mode:

e For 2x2, 4x2, and 3x2 MIMO configurations, only one correlation coefficient AB is
necessary.
The Rx correlation AB is the correlation between AA<->BA and BB<->AB.

e There are six Rx correlation coefficients in case of 2x4 MIMO mode configuration.
The Rx correlation coefficients AB, AC, AD, BC, BD and CD represent the correlations
between A<->B, A<->C, A<->D, B<->C, B<->D and C<->D.
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e Four Rx correlation coefficients are available for 2x3 MIMO mode configuration.
The Rx correlation coefficients AA, AB, AC and BC represent the correlations
between A<->B and B<->C.

Note: In case that the values for the real part and the imaginary part are both set to 0,
the phase value will also be set to 0 when changing the data format.

SCPI command:

For "Data Format" = "Ratio-Phase"

[ :SOURce<hw>] :FSIMulator :MIMO:TAP<ch>:KRONecker:CORRelation:RX:
AC:IMAGinary on page 256

For "Data Format" = "Real-Imag"

[ :SOURce<hw>] :FSIMulator :MIMO:TAP<ch>:KRONecker:CORRelation:RX:
AC:PHASe on page 256

Tx Correlation Coefficients AA/AB/AC/AD/BC/BD/CD Ratio/Real
(for "Kronecker" mode only)

Enters the value for the real/ratio part of the transceiver correlation (p®r,).
The available Tx Correlation Coefficients depends on the selected MIMO mode:

e For2x2, 2x3 or 2x4 MIMO configurations, only one correlation coefficient AB is nec-
essary.

The Tx correlation AB is the correlation between AA<->BA and BB<->AB.

e There are six Tx correlation coefficients in case of 4x2 MIMO mode configuration.
The Tx correlation coefficients AB, AC, AD, BC, BD and CD represent the correlations
between A<->B, A<->C, A<->D, B<->C, B<->D and C<->D.

e Four Tx correlation coefficients are available for 3x2 MIMO mode configuration.
The Tx correlation coefficients AA, AB, AC and BC represent the correlations
between A<->B and B<->C.

Note: In case that the values for the real part and the imaginary part are both set to 0,
the phase value will also be set to 0 when changing the data format.

SCPI command:

For "Data Format" = "Ratio-Phase"

[ :SOURce<hw>] :FSIMulator :MIMO:TAP<ch>:KRONecker:CORRelation:TX:
AC:RAT1o0 on page 259

For "Data Format" = "Real-Imag"

[ :SOURce<hw>] :FSIMulator :MIMO: TAP<ch>:KRONecker:CORRelation:TX:
AC:REAL on page 260

Tx Correlation Coefficients AA/AB/AC/AD/BC/BD/CD Phase/lmag
(for "Kronecker" mode only)

Enters the value for the phase/imaginary part of the transceiver correlation (p",).

The available Tx Correlation Coefficients depends on the selected MIMO mode:

e For 2x2, 2x3 or 2x4 MIMO configurations, only one correlation coefficient AB is nec-
essary.
The Tx correlation AB is the correlation between AA<->BA and BB<->AB.

e There are six Tx correlation coefficients in case of 4x2 MIMO mode configuration.
The Tx correlation coefficients AB, AC, AD, BC, BD and CD represent the correlations
between A<->B, A<->C, A<->D, B<->C, B<->D and C<->D.
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e Four Tx correlation coefficients are available for 3x2 MIMO mode configuration.
The Tx correlation coefficients AA, AB, AC and BC represent the correlations
between A<->B and B<->C.

Note: In case that the values for the real part and the imaginary part are both set to 0,
the phase value will also be set to 0 when changing the data format.

SCPI command:

For "Data Format" = "Ratio-Phase"

[ :SOURce<hw>] :FSIMulator :MIMO:TAP<ch>:KRONecker:CORRelation:TX:
AC:PHASe on page 259

For "Data Format" = "Real-Imag"

[ :SOURce<hw>] :FSIMulator :MIMO:TAP<ch>:KRONecker:CORRelation:TX:
AC:IMAGinary on page 258

Spacial Channel Model (SCM) Settings

The spacial channel model (SCM) is specified as standard fading model in the 3GPP
specifications, the IEEE 802.11n and the IEEE 802.20 standards. The spacial channel
model is based on the so called rays, which are defined at the BS and MS side by their
AoA (Angle of Arrival) and the AoD (Angle of Departure). The rays are distributed accord-
ing to the selected statistic function and angle spread (AS).

In this implementation, one fading path consists by default of one ray but up to four rays
may be enabled par path. The AoA (Angle of Arrival) / AoD (Angle of Departure) param-
eters, i.e. AOA/AoD angles, angle spreads (AS) and distribution of the rays, as well as
the distances between the antennas at the Tx and the Rx side, are configurable.

Imah'ix Modelnoﬁ {AoD 4 !l Data Fon'natl Ratio-Phase ~ I

RX Antenna Distance | 0.5 i z &l < -
State off
TXAntenna Distance | 0.5 | Relative Gain /dB 0.000| 0.000 0.000/ 0.000
Angle Of Arrival | ® 0.000| 0.000 0.000/ 0.000
AoA Spread | ° 0.100/ 0.100 0.100| 0.100
Angle Of Departure /°| 0.000| 0.000 0.000/ 0.000
AoD Spread/ ® 0.100/ 0.100 0.100| 0.100
Distribution Laplace| Gauss |Laplace|Laplace = ¥

RX/TX Antenna Distance
Determines the distance between the Tx and Rx antennas as function of the wave length
lambda and is calculated as follow:

Physical Antenna Distance = "RX/TX Antenna Distance" * lambda, where
the wave length lambda = ¢ / "Frequency" and c is the speed of light.

SCPI command:
[ : SOURce<hw>] :FSIMulator:MIMO: SCM:ANTenna:DISTance : RX on page 265
[ :SOURce<hw>] : FSIMulator:MIMO:SCM:ANTenna:DISTance : TX on page 265
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Ray State

Enables/disables the selected ray.

SCPI command:

[ :SOURce<hw>] :FSIMulator :MIMO:TAP<ch>:SCM:RAY<st>:STATe
on page 267

Relative Gain /dB
Sets the relative gain (in dB) of the selected ray.

SCPI command:
[ :SOURce<hw>] : FSIMulator:MIMO: TAP<ch>:SCM:RAY<st>:GAIN on page 267

Angle of Arrival (AoA)

Sets the AoA (Angle of Arrival) of the selected ray.

SCPI command:

[ :SOURce<hw>] :FSIMulator :MIMO:TAP<ch>:SCM:RAY<st>:ARRival:ANGLe
on page 266

AoA Spread

Sets the AoA (Angle of Arrival) spread (AS) of the selected ray.

SCPI command:

[ :SOURce<hw>] :FSIMulator:MIMO:TAP<ch>:SCM:RAY<st>:ARRival:SPRead
on page 266

Angle of Departure (AoD)

Sets the AoD (Angle of Departure) of the selected ray.

SCPI command:

[ :SOURce<hw>] :FSIMulator :MIMO:TAP<ch>:SCM:RAY<st>:DEParture:
ANGLe on page 266

AoD Spread
Sets the AoD (Angle of Departure) spread (AS) of the selected ray.

SCPI command:
[ :SOURce<hw>] :FSIMulator :MIMO:TAP<ch>:SCM:RAY<st>:DEParture:
SPRead on page 266

Distribution
Select one of the proposed statistical functions to determine the distribution of the
selected ray.

Tip: Use this parameter to simulate ray scattered due to obstacles with different surface
(see also example "Simulating one path SCM fading with two rays with different distri-
butions" on page 264).

SCPI command:

[ :SOURce<hw>] :FSIMulator:MIMO: TAP<ch>:SCM:DISTribution on page 265
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5.2.5 Correlation Matrix Table

The correlation matrix table displays the values for the transceiver/receiver correlation.
The values can either be added by the aid of the Kronecker Mode, the AoA /AoD mode
or individually. The correlation matrix is valid for the selected fading path.

N\ When entering the values individually, in some cases calculation may be impossible due
/ to inappropriate values. In such cases, change the corresponding values.

Matrix

1 1 2 2 3 3 4 4 [ con |
Ratio | Phase| Ratio | Phase | Ratio | Phase | Ratio | Phase | flict

1(AA) | 1000, 0.00, 0.000 ©0.00/ 0.726| 0.00 0.000 0.00
2(AB) | 0.000, 0.00 10000 0.00| 0.0000 0.00| 0.726] 180.00
J(BA) | 0.726| 0.00 0.000 0.00f 1.0000 0.000 0.0000 0.00
4(BB) | 0,000, 0.00 0.726-180.00/ 0.0000 0.000 10000 0.00 LI

Accept |

In case of individually added correlation values, only the value pairs in the diagonal and
upper triangle (a total of 10 value pairs in the figure above) need to be set. The remaining
value pairs in the lower triangle are determined automatically exploiting the complex
conjugate symmetry across the diagonal.

The values in the matrix diagonal are usually set to 1. Values different than 1 can be used
to simulate antennas with different power level (steering).

For information on how to calculate the resulting power level of each path, refer to "MIMO
Fading Power Correction" in the Operating Manual.

1 1 2 2a]a]|s4+] s l ‘ user specified values
AR
automatically
AB determined values
BA
== steering matrix

In Kronecker mode, only one Tx and one Rx correlation needs to be specified per sub-
channel. The full correlation matrix is automatically computed as follows:

R =R®RL with R'h'=[ L *‘:’“} and R.) =[ . *‘:’h}
Iz .'GEJ: 1
where pls, and p®;, are the R, and T, correlations.

Evaluating the Kronecker product ® leads to:

|
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Real/Ratio
Enters the value for the real/ratio part of the correlation.

SCPI command:
[ :SOURce<hw>] :FSIMulator :MIMO: TAP<ch>:MATRix:ROW<di>:COLumn<st>:
RATio on page 262

Phase/lmag
Enters the value for the phase/imaginary part of the correlation.

SCPI command:
[ :SOURce<hw>] :FSIMulator :MIMO:TAP<ch>:MATRix:ROW<di>:COLumn<st>:

PHASe On page 261

Conflict
Indicates a matrix conflict.

SCPI command:
[ :SOURce<hw>] :FSIMulator:MIMO: TAP<ch>:MATRix:CONFlict on page 261

Accept
Accepts the values for the phase/imaginary and the real/ration part of the correlation.

SCPI command:
[ :SOURce<hw>] :FSIMulator:MIMO: TAP<ch>:MATRix:ACCept on page 260

5.2.6 Relative Gain Vector Matrix

The "Fading MIMO: Relative Tap Gain Vector" dialog is provided for the "Pure Doppler
Fading Profile" only. This dialog provides additional parameters to simulate a phase shift
between the signals with constant fading transmitted over the different Tx antennas.

@ Use this function to simulate beamforming signal.
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Example:

The following example illustrates the phase shift between the signals with a start phase
of 45 degrees, PL = 2 dB, and the gain and phase settings shown below:

Gain | Phase

1(AA}| 0.00 0.00
2(AB)| -1.00, 10.00
3(BA)| 2.00/ 20.00
4 (BB)| -3.00| 350.00

Resulting simulation:

2dB / 45°

X
. 5dB / 35° B

Set to Unity
Presets the vector matrix to an unitary matrix.

SCPI command:
[ :SOURce<hw>] :FSIMulator:MIMO: TAP<ch>:GVECtor:PRESet on page 262

Gain
Defines the relative gain of the selected path.
A gain value of 0 dB means no loss, and e.g. -3 dB is loss in this path.

SCPI command:

[ :SOURce<hw>] : FSIMulator:MIMO: TAP<ch>:GVECtor:AA:GAIN on page 262
for the correct syntax of the SCPI command of the other paths, refer to the command
description.

Phase
Defines the phase shift of the selected path.

SCPI command:

[ :SOURce<hw>] :FSTMulator:MIMO: TAP<ch>:GVECtor:AA:PHASe on page 263
for the correct syntax of the SCPI command of the other paths, refer to the command
description.
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6 Summation Ratio A/B

The "Summation Ratio A/B" menu is called up either in the "Fading" block or using the
MENU key.

Summation Ratio A /B

0.0 dB

IISummatiun Ratio Fading A /B I I]ﬂl dB v|||

Summation Ratio A/B
The "Summation Ratio A/B" setting is used to set the ratio of the output levels of both
paths A and B in case the fader 1 and 2 are added.

Faded Signals are added in case one of the following signal routing configuration (see
also chapter 3, "Signal Routing", on page 16):

e Signal Routing Ato A/Bto A

e Signal Routing AtoB/BtoB

e Signal Routing A to A&B / B to A&B

The "Summation Ration A/B" function is similar to the "Path Gain" function in the "Base-
band" block (see section "Path Gain - Baseband" in the Operating Manual).

The "Path Gain" represents the relative gain of the selected path compared to the base-
band signal of the other path and/or of the external baseband input. The "Path Gain" is
measured at the output of the "Baseband" block and in case of any signal routing with
summed signals.

However, if the baseband signal is additionally faded and routed at the output of the fading
simulator, so that the faded signals from both paths are summed, the real path gain is
measured at the output of the "Fading" block and set with the parameter "Summation
Ratio A/B".

The relative gain set with the parameter "Path Gain" in the "Baseband" block is ignored.

A positive value of the parameter "Summation Ration A/B" indicates a stronger signal on
path A; respectively a negative value indicates a stronger signal on path B.

SCPI command:
[ :SOURce<hw>] :FSIMulator:SUM:RATio on page 217
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CDMA Standards

{ Predefined Fading Settings

The predefined fading settings correspond to the test scenarios stipulated in the common
mobile radio standards. The following tables provide a listing of the predefined standards
along with the underlying test scenarios and the settings which are made.

I OB 1Y VN =T g o F= o [ 120
L I €] |V IS v= T g T F=T e 123
@  NADC StandardS.......cceeeeieieiiiieieee ettt e e e s e e e e e e e e e e e e e e e e e eeeeeereraar b —————— 128
L I 01 \ IS = To F= T o £ PR POPRRRR 129
@ TETRA StANdards......ccuuciiiiiiiiiiiieeieeiee ettt e ettt e e e e et s e e s eeb e e e eeebaaeeeens 134
T €] o o] v g (o F= T o £SO 138
VAV A AN (NS = g To F=1 o £ TR 148
B YN S R} 7= o F= T o [ 153
R A Y A Q] =T g o F= T o £ 156
@  LTE StAndardsS.......c.ccoiiiiiiiiiiiiiiiiie ettt e e e e e et e e e e e e e e e e eeraa b 169
0  LTE-MIMO Standards..........couuuruuiiiiiiiieeeieeeeeiiiiee e e e e e e e e e eeeeebabbia e s eeeeeeeseeesesrannnns 171
o WIMAX-MIMO Standards...........cooeiiiiiiiiiiiieeeeietierceese s e s e e e e e e e e e e e s eeeeeeeeeeesesssrananas 172
I D AV B O S =T g Lo =1 o TR 177
o 3GPP/LTE High Speed TraiN....cooc ittt 180
e 3GPP/LTE Moving Propagation..........cciccccceiieiieiirreceeee e e 182
o  Watterson StandardS.........ccoieiiieiiiiieiiccce e e ee b 184
®  802.11N-MIMO StandardsS..........uuuuueeeeieiiiieeieeieieeeeeeereri e ae e e e eeeeeeeseeeeeeeseararnnnaas 186

7.1 CDMA Standards

7.1.1 CDMA 1 (8km/h - 2 Path)

Table 7-1: C.S0011-A_MS_Minimum_Performance_Spec.pdf

Path 1 Path 2
Profile [Type] Rayleigh Rayleigh
Loss [dB]: 0 0
Delay [ns]: 0 2000
LogNormal off off
Correlated with: off off
Power Ratio [dB]: 0 0
Freq Ratio: 0 0
Speed [km/h]: 8 8

also with 15km/h in band class 5
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7.1.2 CDMA 2 (30km/h - 2 Path)

Table 7-2: C.S0011-A_MS_Minimum_Performance_Spec.pdf

Path 1 Path 2

Profile [Type] Rayleigh Rayleigh

Loss [dB]: 0 0

Delay [ns]: 0 2000

LogNormal off off

Correlated with: off off

Power Ratio [dB]: 0 0

Freq Ratio: 0 0

Speed [km/h]: 30 30

also with 14km/h in band classes 1,4,6,8

also with 58km/h in band class 5
7.1.3 CDMA 3 (30km/h - 1 Path)

Table 7-3: C.S0011-A_MS_Minimum_Performance_Spec.pdf

Path 1

Profile [Type] Rayleigh

Loss [dB]: 0

Delay [ns]: 0

LogNormal off

Correlated with: off

Power Ratio [dB]: 0

Freq Ratio: 0

Speed [km/h]: 30

also with 58km/h in band class 5
7.1.4 CDMA 4 (100km/h - 3 Path)

Table 7-4: C.S0011-A_MS_Minimum_Performance_Spec.pdf

Path 1 Path 2 Path 3
Profile [Type] Rayleigh Rayleigh Rayleigh
Loss [dB]: 0 0 3

Predefined Fading Settings
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Path 1 Path 2 Path 3
Delay [ns]: 0 2000 14500
LogNormal off off off
Correlated with: off off off
Power Ratio [dB]: 0 0 0
Freq Ratio: 0 0 0
Speed [km/h]: 100 100 100

also with 192km/h in band class 5

7.1.5 CDMA 5 (Okm/h - 2 Path)

Table 7-5: C.S0011-A_MS_Minimum_Performance_Spec.pdf

Path 1 Path 2
Profile [Type] Rayleigh Rayleigh
Loss [dB]: 0 0
Delay [ns]: 0 2000
LogNormal off off
Correlated with: off off
Power Ratio [dB]: 0 0
Freq Ratio: 0 0
Speed [km/h]: 0 0

7.1.6 CDMA 6 (3km/h - 1 Path)

Table 7-6: C.S0011-A_MS_Minimum_Performance_Spec.pdf

Path 1

Profile [Type] Rayleigh
Loss [dB]: 0

Delay [ns]: 0
LogNormal off
Correlated with: off
Power Ratio [dB]: 0

Freq Ratio: 0
Speed [km/h]: 3
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7.2 GSM Standards

7.21 GSM TU3 (6 Path)

Path 1 Path 2 Path 3 Path 4 Path 5 Path 6
Profile [Type] Rayleigh Rayleigh Rayleigh Rayleigh Rayleigh Rayleigh
Loss [dB]: 3 0 2 6 8 10
Delay [ns]: 0 200 500 1600 2300 5000
LogNormal off off off off off off
Corr with off off off off off off
Power Ratio [dB]: 0 0 0 0 0 0
Freq Ratio: 0 0 0 0 0 0
Speed [km/h]: 3 3 3 3 3 3

7.2.2 GSM TU50 (6 Path)

Path 1 Path 2 Path 3 Path 4 Path 5 Path 6
Profile [Type] Rayleigh Rayleigh Rayleigh Rayleigh Rayleigh Rayleigh
Loss [dB]: 3 0 2 6 8 10
Delay [ns]: 0 200 500 1600 2300 5000
LogNormal off off off off off off
Corr with off off off off off off
Power Ratio [dB]: 0 0 0 0 0 0
Freq Ratio: 0 0 0 0 0 0
Speed [km/h]: 50 50 50 50 50 50

7.2.3 GSM HT100 (6 Path)

Path 1 Path 2 Path 3 Path 4 Path 5 Path 6
Profile [Type] Rayleigh Rayleigh Rayleigh Rayleigh Rayleigh Rayleigh
Loss [dB]: 0 1,5 4,5 7,5 8 17,7
Delay [ns]: 0 100 300 500 15000 17200
LogNormal off off off off off off
Corr with off off off off off off
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Path 1 Path 2 Path 3 Path 4 Path 5 Path 6
Power Ratio [dB]: 0 0 0 0 0 0
Freq Ratio: 0 0 0 0 0 0
Speed [km/h]: 100 100 100 100 100 100

7.2.4 GSM RA250 (6 Path)

Path 1 Path 2 Path 3 Path 4 Path 5 Path 6
Profile [Type] Rice Rayleigh Rayleigh Rayleigh Rayleigh Rayleigh
Loss [dB]: 0 4 8 12 16 20
Delay [ns]: 0 100 200 300 400 500
LogNormal off off off off off off
Corr with off off off off off off
Power Ratio [dB]: 6,88 0 0 0 0 0
Freq Ratio: 0,7 0 0 0 0 0
Speed [km/h]: 250 250 250 250 250 250

There has been a change in the specifications TS8916B, Baseline Change from 5.1.0 to
5.2.0. The power ratio for path 1 with Rice fading is now no longer referred only to Ray-
leigh of path 1. Instead, it is referred to the total power of all of the paths.

The preset value used in the instrument of 6.88 fulfills this requirement. It does not con-
form to the value given in the specification since the instrument always determines the
power ratio for one path. By taking into account the power of the other paths in calculating
this value, however, the required power ratio for all six paths is achieved.

7.2.5 GSM ET50 (EQ50) (6 Path)

Path 1 Path 2 Path 3 Path 4 Path 5 Path 6
Profile [Type] Rayleigh | Rayleigh | Rayleigh Rayleigh Rayleigh Rayleigh
Loss [dB]: 0 0 0 0 0 0
Delay [ns]: 0 3200 6400 9600 12800 16000
LogNormal off off off off off off
Corr with off off off off off off
Power Ratio [dB]: 0 0 0 0 0 0
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Path 1 Path 2 Path 3 Path 4 Path 5 Path 6
Freq Ratio: 0 0 0 0 0 0
Speed [km/h]: 50 50 50 50 50 50

7.2.6 GSM ET60 (EQ60) (6 Path)

Path 1 Path 2 Path 3 Path 4 Path 5 Path 6
Profile [Type] Rayleigh | Rayleigh | Rayleigh Rayleigh Rayleigh Rayleigh
Loss [dB]: 0 0 0 0 0 0
Delay [ns]: 0 3200 6400 9600 12800 16000
LogNormal off off off off off off
Corr with off off off off off off
Power Ratio [dB]: 0 0 0 0 0 0
Freq Ratio: 0 0 0 0 0 0
Speed [km/h]: 60 60 60 60 60 60

7.2.7 GSM ET100 (EQ100) (6 Path)

Path 1 Path 2 Path 3 Path 4 Path 5 Path 6
Profile [Type] Rayleigh Rayleigh Rayleigh Rayleigh Rayleigh Rayleigh
Loss [dB]: 0 0 0 0 0 0
Delay [ns]: 0 3200 6400 9600 12800 16000
LogNormal off off off off off off
Corr with off off off off off off
Power Ratio [dB]: 0 0 0 0 0 0
Freq Ratio: 0 0 0 0 0 0
Speed [km/h]: 100 100 100 100 100 100

7.2.8 GSM TU3 (12 Path)

Path 1 Path 2 Path 3 Path 4 Path 5 Path 6
Profile [Type] Rayleigh Rayleigh Rayleigh Rayleigh Rayleigh Rayleigh
Loss [dB]: 4 3 0 2,6 3 5
Delay [ns]: 0 100 300 500 800 1100
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GSM Standards

Path 1 Path 2 Path 3 Path 4 Path 5 Path 6
LogNormal off off off off off off
Corr with off off off off off off
Power Ratio [dB]: 0 0 0 0 0 0
Freq Ratio: 0 0 0 0 0 0
Speed [km/h]: 3 3 3 3 3 3

Path 7 Path 8 Path 9 Path 10 Path 11 Path 12
Profile [Type] Rayleigh Rayleigh Rayleigh Rayleigh Rayleigh Rayleigh
Loss [dB]: 7 5 6,5 8,6 11 10
Delay [ns]: 1300 1700 2300 3100 3200 5000
LogNormal off off off off off off
Corr with off off off off off off
Power Ratio [dB]: 0 0 0 0 0 0
Freq Ratio: 0 0 0 0 0 0
Speed [km/h]: 3 3 3 3 3 3

7.2.9 GSM TU50 (12 Path)

Path 1 Path 2 Path 3 Path 4 Path 5 Path 6
Profile [Type] Rayleigh Rayleigh Rayleigh Rayleigh Rayleigh Rayleigh
Loss [dB]: 4 3 0 2,6 3 5
Delay [ns]: 0 100 300 500 800 1100
LogNormal off off off off off off
Corr with off off off off off off
Power Ratio [dB]: 0 0 0 0 0 0
Freq Ratio: 0 0 0 0 0 0
Speed [km/h]: 50 50 50 50 50 50

Path 7 Path 8 Path 9 Path 10 Path 11 Path 12
Profile [Type] Rayleigh Rayleigh Rayleigh Rayleigh Rayleigh Rayleigh
Loss [dB]: 7 5 6,5 8,6 11 10
Delay [ns]: 1300 1700 2300 3100 3200 5000
LogNormal off off off off off off
Corr with off off off off off off
Power Ratio [dB]: 0 0 0 0 0 0
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GSM Standards

Path 1 Path 2 Path 3 Path 4 Path 5 Path 6
Freq Ratio: 0 0 0 0 0 0
Speed [km/h]: 50 50 50 50 50 50

7.210 GSM HT100 (12 Path)

Path 1 Path 2 Path 3 Path 4 Path 5 Path 6
Profile [Type] Rayleigh Rayleigh Rayleigh Rayleigh Rayleigh Rayleigh
Loss [dB]: 10 8 6 4 0 0
Delay [ns]: 0 100 300 500 700 1000
LogNormal off off off off off off
Corr with off off off off off off
Power Ratio [dB]: 0 0 0 0 0 0
Freq Ratio: 0 0 0 0 0 0
Speed [km/h]: 100 100 100 100 100 100

Path 7 Path 8 Path 9 Path 10 Path 11 Path 12
Profile [Type] Rayleigh Rayleigh Rayleigh Rayleigh Rayleigh Rayleigh
Loss [dB]: 4 8 9 10 12 14
Delay [ns]: 1300 15000 15200 15700 17200 20000
LogNormal off off off off off off
Corr with off off off off off off
Power Ratio [dB]: 0 0 0 0 0 0
Freq Ratio: 0 0 0 0 0 0
Speed [km/h]: 100 100 100 100 100 100

7.211 GSMTI5
Path 1 Path 2

Profile [Type] Rayleigh Rayleigh
Loss [dB]: 0 0
Delay [ns]: 0 400
LogNormal off off
Corr with off off
Power Ratio [dB]: 0 0
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NADC Standards

Path 1 Path 2
Freq Ratio: 0 0
Speed [km/h]: 5 5

7.3 NADC Standards

6 Path 2 should be placed in its own group (delay max. 40 000 ns).

7.31 NADC 8 (2 Path)

Path 1 Path 2
Profile [Type] Rayleigh Rayleigh
Loss [dB]: 0 0
Delay [ns]: 0 41200
LogNormal off off
Corr with off off
Power Ratio [dB]: 0 0
Freq Ratio: 0 0
Speed [km/h]: 8 8

7.3.2 NADC 50 (2 Path)

Path 1 Path 2
Profile [Type] Rayleigh Rayleigh
Loss [dB]: 0 0
Delay [ns]: 0 41200
LogNormal off off
Corr with off off
Power Ratio [dB]: 0 0
Freq Ratio: 0 0
Speed [km/h]: 50 50
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PCN Standards

7.3.3 NADC 100 (2 Path)

Path 1 Path 2
Profile [Type] Rayleigh Rayleigh
Loss [dB]: 0 0
Delay [ns]: 0 41200
LogNormal off off
Corr with off off
Power Ratio [dB]: 0 0
Freq Ratio: 0 0
Speed [km/h]: 100 100
7.4 PCN Standards
7.41 PCN TU1.5 (6 Path)
Same as GSM Tux
Path 1 Path 2 Path 3 Path 4 Path 5 Path 6
Profile [Type] Rayleigh Rayleigh Rayleigh Rayleigh Rayleigh Rayleigh
Loss [dB]: 3 0 2 6 8 10
Delay [ns]: 0 200 500 1600 2300 5000
LogNormal off off off off off off
Corr with off off off off off off
Power Ratio [dB]: 0 0 0 0 0 0
Freq Ratio: 0 0 0 0 0 0
Speed [km/h]: 1,5 1,5 1,5 1,5 1,5 1,5
7.4.2 PCN TU50 (6 Path)
Same as GSM TU50
Path 1 Path 2 Path 3 Path 4 Path 5 Path 6
Profile [Type] Rayleigh Rayleigh Rayleigh Rayleigh Rayleigh Rayleigh
Loss [dB]: 3 0 2 6 8 10
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PCN Standards

Path 1 Path 2 Path 3 Path 4 Path 5 Path 6
Delay [ns]: 0 200 500 1600 2300 5000
LogNormal off off off off off off
Corr with off off off off off off
Power Ratio [dB]: 0 0 0 0 0 0
Freq Ratio: 0 0 0 0 0 0
Speed [km/h]: 50 50 50 50 50 50

7.4.3 PCN HT100 (6 Path)

Same as GSM
Path 1 Path 2 Path 3 Path 4 Path 5 Path 6

Profile [Type] Rayleigh Rayleigh Rayleigh Rayleigh Rayleigh Rayleigh
Loss [dB]: 0 1,5 4,5 7,5 8 17,7
Delay [ns]: 0 100 300 500 15000 17200
LogNormal off off off off off off

Corr with off off off off off off
Power Ratio [dB]: 0 0 0 0 0 0

Freq Ratio: 0 0 0 0 0 0
Speed [km/h]: 100 100 100 100 100 100

7.4.4 PCN RA130 (6 Path)

Path 1 Path 2 Path 3 Path 4 Path 5 Path 6
Profile [Type] Rice Rayleigh Rayleigh Rayleigh Rayleigh Rayleigh
Loss [dB]: 0 4 8 12 16 20
Delay [ns]: 0 100 200 300 400 500
LogNormal off off off off off off
Corr with off off off off off off
Power Ratio [dB]: 6,47 0 0 0 0 0
Freq Ratio: 0,7 0 0 0 0 0
Speed [km/h]: 130 130 130 130 130 130
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7.45 PCN ET50 (EQ50) (6 Path)

Same as GSM
Path 1 Path 2 Path 3 Path 4 Path 5 Path 6

Profile [Type] | Rayleigh Rayleigh Rayleigh Rayleigh Rayleigh Rayleigh
Loss [dB]: 0 0 0 0 0 0
Delay [ns]: 0 3200 6400 9600 12800 16000
LogNormal off off off off off off
Corr with off off off off off off
Power Ratio |0 0 0 0 0 0

[dB]:

Freq Ratio: 0 0 0 0 0 0
Speed [km/ | 50 50 50 50 50 50

h]:

7.4.6 PCN ET60 (EQ60) (6 Path)

Same as GSM
Path 1 Path 2 Path 3 Path 4 Path 5 Path 6

Profile [Type] | Rayleigh Rayleigh Rayleigh Rayleigh Rayleigh Rayleigh
Loss [dB]: 0 0 0 0 0 0
Delay [ns]: 0 3200 6400 9600 12800 16000
LogNormal off off off off off off
Corr with off off off off off off
Power Ratio |0 0 0 0 0 0

[dB]:

Freq Ratio: 0 0 0 0 0 0
Speed [km/ | 60 60 60 60 60 60

hl:

7.4.7 PCN ET100 (EQ100) (6 Path)

Path 1 Path 2 Path 3 Path 4 Path 5 Path 6
Profile Rayleigh Rayleigh Rayleigh Rayleigh Rayleigh Rayleigh
[Type]
Loss [dB]: 0 0 0 0 0 0
Delay [ns]: |0 3200 6400 9600 12800 16000
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Path 1 Path 2 Path 3 Path 4 Path 5 Path 6
LogNormal | off off off off off off
Corr with off off off off off off
Power Ratio | 0 0 0 0 0 0
[dB]:
Freq Ratio: |0 0 0 0 0 0
Speed [km/ | 100 100 100 100 100 100
h]:

7.4.8 PCN TU1.5 (12 Path)

Same as GSM Tux

Path 1 Path 2 Path 3 Path 4 Path 5 Path 6
Profile Rayleigh Rayleigh Rayleigh Rayleigh Rayleigh Rayleigh
[Type]
Loss [dB]: 4 3 0 2,6 3 5
Delay [ns]: |0 100 300 500 800 1100
LogNormal | off off off off off off
Corr with off off off off off off
Power Ratio | 0 0 0 0 0 0
[dB]:
Freq Ratio: |0 0 0 0 0 0
Speed [km/ | 1,5 1,5 1,5 1,5 1,5 1,5
h]:

Path 7 Path 8 Path 9 Path 10 Path 11 Path 12
Profile Rayleigh Rayleigh Rayleigh Rayleigh Rayleigh Rayleigh
[Type]
Loss [dB]: 7 5 6,5 8,6 11 10
Delay [ns]: 1300 1700 2300 3100 3200 5000
LogNormal | off off off off off off
Corr with off off off off off off
Power Ratio | 0 0 0 0 0 0
[dB]:
Freq Ratio: |0 0 0 0 0 0
Speed [km/ | 1,5 1,5 1,5 1,5 1,5 1,5
h]:
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PCN Standards

7.49 PCN TU50 (12 Path)

Same as GSM
Path 1 Path 2 Path 3 Path 4 Path 5 Path 6
Profile [Type] Rayleigh | Rayleigh Rayleigh Rayleigh Rayleigh Rayleigh
Loss [dB]: 4 3 0 2,6 3 5
Delay [ns]: 0 100 300 500 800 1100
LogNormal off off off off off off
Corr with off off off off off off
Power Ratio [dB]: 0 0 0 0 0 0
Freq Ratio: 0 0 0 0 0 0
Speed [km/h]: 50 50 50 50 50 50
Path 7 | Path 8 Path 9 Path 10 Path 11 Path 12
Profile [Type] Rayleigh | Rayleigh Rayleigh Rayleigh Rayleigh Rayleigh
Loss [dB]: 7 5 6,5 8,6 11 10
Delay [ns]: 1300 1700 2300 3100 3200 5000
LogNormal off off off off off off
Corr with off off off off off off
Power Ratio [dB]: 0 0 0 0 0 0
Freq Ratio: 0 0 0 0 0 0
Speed [km/h]: 50 50 50 50 50 50

7.410 PCN HT100 (12 Path)

Same as GSM
Path 1 Path 2 Path 3 Path 4 Path 5 Path 6

Profile Rayleigh Rayleigh Rayleigh Rayleigh Rayleigh Rayleigh
[Type]

Loss [dB]: 10 8 6 4 0 0
Delay [ns]: |0 100 300 500 700 1000
LogNormal | off off off off off off
Corr with off off off off off off
Power Ratio | 0 0 0 0 0 0
[dB]:

Freq Ratio: |0 0 0 0 0 0
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TETRA Standards
Path 1 Path 2 Path 3 Path 4 Path 5 Path 6
Speed [km/ | 100 100 100 100 100 100
h]:
Path 7 Path 8 Path 9 Path 10 Path 11 Path 12
Profile Rayleigh Rayleigh Rayleigh Rayleigh Rayleigh Rayleigh
[Type]
Loss [dB]: |4 8 9 10 12 14
Delay [ns]: | 1300 15000 15200 15700 17200 20000
LogNormal | off off off off off off
Corr with off off off off off off
Power Ratio | 0 0 0 0 0 0
[dB]:
Freq Ratio: |0 0 0 0 0 0
Speed [km/ | 100 100 100 100 100 100
h]:
7.5 TETRA Standards
7.5.1 TETRA TUS50 (2 Path)
EN300 392-2
Path 1 Path 2
Profile [Type] Rayleigh Rayleigh
Loss [dB]: 0 22,3
Delay [ns]: 0 5000
LogNormal off off
Corr with off off
Power Ratio [dB]: 0 0
Freq Ratio: 0 0
Speed [km/h]: 50 50
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TETRA Standards
7.5.2 TETRA TUS50 (6 Path)
Path 1 Path 2 Path 3 Path 4 Path 5 Path 6
Profile Rayleigh Rayleigh Rayleigh Rayleigh Rayleigh Rayleigh
[Type]
Loss [dB]: | 3.00 0 2.0 6.0 8.0 10.0
Delay [ns]: 0 0 0 0 0 0
LogNormal | off off off off off off
Corr with off off off off off off
Power Ratio | 0 0 0 0 0 0
[dB]:
Freq Ratio: |0 0 0 0 0 0
Speed [km/ | 50 50 50 50 50 50
h]:

7.5.3 TETRA BUS50 (2 Path)

EN300 392-2
Path 1 Path 2
Profile [Type] Rayleigh Rayleigh
Loss [dB]: 0 3
Delay [ns]: 0 5000
LogNormal off off
Corr with off off
Power Ratio [dB]: 0 0
Freq Ratio: 0 0
Speed [km/h]: 50 50
7.5.4 TETRA HT200 (2 Path)
Path 1 Path 2
Profile [Type] Rayleigh Rayleigh
Loss [dB]: 0 8,6
Delay [ns]: 0 15000
LogNormal off off
Corr with off off
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TETRA Standards
Path 1 Path 2
Power Ratio [dB]: 0 0
Freq Ratio: 0 0
Speed [km/h]: 200 200
7.5.5 TETRA HT200 (6 Path)

Path 1 Path 2 Path 3 Path 4 Path 5 Path 6
Profile Rayleigh Rayleigh Rayleigh Rayleigh Rayleigh Rayleigh
[Type]
Loss [dB]: 0 2 4 7 6 12
Delay [ns]: |0 200 400 600 15000 17200
LogNormal | off off off off off off
Corr with off off off off off off
Power Ratio | 0 0 0 0 0 0
[dB]:
Freq Ratio: |0 0 0 0 0 0
Speed [km/ | 200.02 200.02 200.02 200.02 200.02 200.02
h]:

7.5.6 TETRA ET200 (4 Path)

EN300 392-2, Equalizer Test

6 Note:Path 3 and 4 should be placed in their own group (delay max. 40 000 ns)

Path 1 Path 2 Path 3 Path 4
Profile [Type] Rayleigh Rayleigh Rayleigh Rayleigh
Loss [dB]: 0 0 10,2 16
Delay [ns]: 0 11600 73200 99300
LogNormal off off off off
Corr with off off off off
Power Ratio [dB]: |0 0 0 0
Freq Ratio: 0 0 0 0
Speed [km/h]: 200 200 200 200
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TETRA Standards

7.5.7 TETRA DU 50 (1Path)

ETSI EN 300 396-2 V1.2.1

Path 1
Profile [Type] Rice
Loss [dB]: 0
Delay [ns]: 0
LogNormal off
Corr with off
Power Ratio [dB]: 0
Freq Ratio: 0,7
Speed [km/h]: 50

7.5.8 TETRA DR 50 (1Path)

ETSI EN 300 396-2 V1.2.1

Path 1
Profile [Type] Rayleigh
Loss [dB]: 0
Delay [ns]: 0
LogNormal off
Corr with off
Power Ratio [dB]: 0
Freq Ratio: 0
Speed [km/h]: 50
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3GPP Standards

7.6 3GPP Standards

3 km/h.

These standards define a certain combination of channels with a specific doppler fre-
quency. Basically, the maximum possible doppler frequency of a path is determined by
the RF output frequency and the speed of the moving mobile receiver. However, if you
change the RF frequency in a VAx standard, the doppler frequency remains the same,
thus resulting in individual speed settings.

Refer also to chapter 7.6.12, "3GPP Mobile VA3, 3GPP Mobile VA30, 3GPP Mobile
VA120", on page 143 for VAXx fading profiles.

@ VAXx are typical fading profiles, with x representing the speed, such as VA3 represents

7.6.1 3GPP Case 1 (mobile/base)

Table 7-7: 3GPP TS 25.101 V6.2.0 (2003-09), annex B2.2 and 3GPP TS 25.141 V6.3.0 (2003-09), annex D.

2
Path 1 Path 2

Profile [Type] Rayleigh Rayleigh
Loss [dB]: 0 10
Delay [ns]: 0 976
LogNormal off off
Corr with off off
Power Ratio [dB]: 0 0
Freq Ratio: 0 0
Speed [km/h]: 3 3

7.6.2 3GPP Case 2 (mobile/base)

Table 7-8: 3GPP TS 25.101 V6.2.0 (2003-09), annex B2.2 and 3GPP TS 25.141 V6.3.0 (2003-09), annex D.

2

Path 1 Path 2 Path 3
Profile [Type] Rayleigh Rayleigh Rayleigh
Loss [dB]: 0 0 0
Delay [ns]: 0 976 20000
LogNormal off Off off
Corr with off Off off
Power Ratio [dB]: 0 0 0
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Predefined Fading Settings

3GPP Standards

Path 1 Path 2 Path 3
Freq Ratio: 0 0 0
Speed [km/h]: 3 3 3

7.6.3 3GPP Case 3 (mobile/base)

3GPP TS 25.101 V6.2.0 (2003-09), annex B2.2 and 3GPP TS 25.141 V6.3.0 (2003-09),

annex D.2
Path 1 Path 2 Path 3 Path 4
Profile [Type] Rayleigh Rayleigh Rayleigh Rayleigh
Loss [dB]: 0 3 6 9
Delay [ns]: 0 260 521 781
LogNormal off off off off
Corr with off off off off
Power Ratio [dB]: |0 0 0 0
Freq Ratio: 0 0 0 0
Speed [km/h]: 120 120 120 120
7.6.4 3GPP Case 4 (mobile)
3GPP TS 25.101 V6.2.0 (2003-09), annex B2.2
Path 1 Path 2

Profile [Type] Rayleigh Rayleigh

Loss [dB]: 0 0

Delay [ns]: 0 976

LogNormal off off

Corr with off off

Power Ratio [dB]: 0 0

Freq Ratio: 0 0

Speed [km/h]: 3 3

7.6.5 3GPP Case 5 (mobile)

3GPP TS 25.101 V6.2.0 (2003-09), annex B2.2
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3GPP Standards

Path 1 Path 2
Profile [Type] Rayleigh Rayleigh
Loss [dB]: 0 10
Delay [ns]: 0 976
LogNormal off off
Corr with off off
Power Ratio [dB]: 0 0
Freq Ratio: 0 0
Speed [km/h]: 50 50

7.6.6 3GPP Case 6 (mobile) and Case 4 (base)

3GPP TS 25.101 V6.2.0 (2003-09), annex B2.2 and 3GPP TS 25.141 V6.3.0 (2003-09),

annex D.2
Path 1 Path 2 Path 3 Path 4

Profile [Type] Rayleigh Rayleigh Rayleigh Rayleigh
Loss [dB]: 0 3 6 9

Delay [ns]: 0 260 521 781
LogNormal off off off off

Corr with off off off off
Power Ratio [dB]: |0 0 0 0

Freq Ratio: 0 0 0 0
Speed [km/h]: 250 250 250 250

7.6.7 3GPP MBSFN Propagation Channel Profile

Table 7-9: 3GPP 7S36.101 V9.8.0

Path 1 Path 2 Path 3 Path 4 Path 5 Path 6
Profile Rayleigh Rayleigh Rayleigh Rayleigh Rayleigh Rayleigh
[Type]
Loss [dB]: |0 1.5 1.4 3.6 0.6 7.0
Delay [ns]: |0 30 150 310 370 1090
LogNormal | off off off off off off
Corr with off off off off off off
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3GPP Standards

Path 1 Path 2 Path 3 Path 4 Path 5 Path 6
Power Ratio | 0 0 0 0 0 0
[dB]:
Frequency
[Hz]: *

Table 7-10: 3GPP TS36.101 V9.8.0 (Cont.)

Path 7 Path 8 Path 9 Path 10 Path 11 Path 12
Profile Rayleigh Rayleigh Rayleigh Rayleigh Rayleigh Rayleigh
[Typel
Loss [dB]: 10.0 11.5 1.4 13.6 10.6 17.0
Delay [ns]: | 12490 12520 12640 12800 12860 13580
LogNormal | off off off off off off
Corr with off off off off off off
Power Ratio | 0 0 0 0 0 0
[dB]:
Frequency
[Hz]: *

Table 7-11: 3GPP TS36.101 V9.8.0 (Cont.)

Path 13 Path 14 Path 15 Path 16 Path 17 Path 18
Profile Rayleigh Rayleigh Rayleigh Rayleigh Rayleigh Rayleigh
[Type]
Loss [dB]: |20.0 21.5 214 23.6 20.6 27.0
Delay [ns]: | 27490 27520 27640 27800 27860 28580
LogNormal | off off off off off off
Corr with off off off off off off
Power Ratio | 0 0 0 0 0 0
[dB]:
Frequency
[Hz]: *

* Possible frequency values are 70 Hz or 300 Hz

7.6.8 3GPP Mobile Case 7 (Sector)

Table 7-12: 3GPP TS 25.101 V6.2.0 (2003-09), annex B2.2

Path 1 Path 2 Path 3 Path 4 Path 5 Path 6
Profile Rayleigh Rayleigh Rayleigh Rayleigh Rayleigh Rayleigh
[Type]
Loss [dB]: 0 43 6,6 2 7 7,5
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Path 1 Path 2 Path 3 Path 4 Path 5 Path 6
Delay [ns]: |0 260 1040 4690 7290 14580
LogNormal | off off off off off off
Corr with off off off off off off
Power Ratio | 0 0 0 0 0 0
[dB]:
Freq Ratio: |0 0 0 0 0 0
Speed [km/ |50 50 50 50 50 50
h]:
7.6.9 3GPP Mobile Case 7 (Beam)
3GPP TS 25.101 V6.2.0 (2003-09), annex B2.2
Path 4 Path 5 Path 6
Profile [Type] Rayleigh Rayleigh Rayleigh
Loss [dB]: 0 0,3 0,9
Delay [ns]: 4690 7290 14580
LogNormal off off off
Corr with off off off
Power Ratio [dB]: 0 0 0
Freq Ratio: 0 0 0
Speed [km/h]: 50 50 50

7.6.10 3GPP Mobile PA3

3GPP TS 25.101 V6.2.0 (2003-09), annex B2.2, ITU Pedestrian A (HSDPA)

Path 1 Path 2 Path 3 Path 4
Profile [Type] Rayleigh Rayleigh Rayleigh Rayleigh
Loss [dB]: 0 9,7 19,2 22,8
Delay [ns]: 0 110 190 410
LogNormal off off off off
Corr with off off off off
Power Ratio [dB]: |0 0 0 0
Freq Ratio: 0 0 0 0
Speed [km/h]: 3 3 3 3
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7.6.11 3GPP Mobile PB3

3GPP TS 25.101 V6.2.0 (2003-09), annex B2.2, ITU Pedestrian B (HSDPA)

Path 1 Path 2 Path 3 Path 4 Path 5 Path 6
Profile Rayleigh Rayleigh Rayleigh Rayleigh Rayleigh Rayleigh
[Type]
Loss [dB]: 0 0,9 4,9 8 7,8 23,9
Delay [ns]: 0 200 800 1200 2300 3700
LogNormal | off off off off off off
Corr with off off off off off off
Power Ratio | 0 0 0 0 0 0
[dB]:
Freq Ratio: |0 0 0 0 0 0
Speed [km/ |3 3 3 3 3 3
h]:

7.6.12 3GPP Mobile VA3, 3GPP Mobile VA30, 3GPP Mobile VA120

Table 7-13: 3GPP TS 25.101 V6.2.0 (2003-09), annex B2.2, ITU vehicular A (HSDPA)

Path 1 Path 2 Path 3 Path 4 Path 5 Path 6
Profile Rayleigh Rayleigh Rayleigh Rayleigh Rayleigh Rayleigh
[Type]
Loss [dB]: 0 1 9 10 15 20
Delay [ns]: 0 310 710 1090 1730 2510
LogNormal | off off off off off off
Corr with off off off off off off
Power Ratio | 0 0 0 0 0 0
[dB]:
Freq Ratio: |0 0 0 0 0 0
ﬁ]peed[kml 31301120 (3]30]120" |3]30(120" [3|30]|120" |3]30[120" |{3|30]|120"

) Speed of the respective standard VAx: VA3 = 3 km/h, VA30 = 30 km/h and VA120 =
120 km/h.

7.6.13 3GPP Mobile Case 8 (CQl)

3GPP TS 25.101 V6.2.0 (2003-09), annex B2.2, Table B.1C;
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3GPP Standards

Path 1 Path 2
Profile [Type] Rayleigh Rayleigh
Loss [dB]: 0 10
Delay [ns]: 0 976
LogNormal off off
Corr with off off
Power Ratio [dB]: 0 0
Freq Ratio: 0 0
Speed [km/h]: 30 30

7.6.14 3GPP Birth Death

3GPP TS 25.101 V6.2.0 (2003-09), annex B2.4

Path 1 Path 2
Profile [Type] Static Static
Loss [dB]: 0 0
Delay [ns]: 0...10us 0...10us
LogNormal off off
Corr with off off
Power Ratio [dB]: 0 0
Freq Ratio: 1 1
Speed [km/h]: 0 0

Dwell: 191ms
(Mean)-Offset: 5 us

7.6.15 HST1 Open Space, HST1 Open Space (DL+UL)

See chapter 7.14.1, "HST1 Open Space, HST1 Open Space (DL+UL)", on page 180.

7.6.16 HST2 Tunnel Leaky Cable

See chapter 7.14.2, "HST2 Tunnel Leaky Cable, HST2 Tunnel Leaky Cable (DL
+UL)", on page 181.
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7.6.17 HST3 Tunnel Multi Antennas, HST3 Tunnel Multi Antennas (DL+UL)
See chapter 7.14.3, "HST3 Tunnel Multi Antennas, HST3 Tunnel Multi Antennas (DL
+UL)", on page 182.

7.6.18 3GPP TUx

Table 7-14: 3GPP TS 25.943 V5.1.0 (2002-06)

Path 1 Path 2 Path 3 Path 4 Path 5
Profile [Type] | Rayleigh Rayleigh Rayleigh Rayleigh Rayleigh
Loss [dB]: 5,7 7,6 10,1 10,2 10,2
Delay [ns]: 0 217 512 514 517
LogNormal off off off off off
Corr with off off off off off
Power Ratio 0 0 0 0 0
[dB]:
Freq Ratio: 0 0 0 0 0
Speed [km/h]: 3 3 3 3 3

Table 7-15: 3GPP TS 25.943 V5.1.0 (2002-06) (Cont.)

Path 6 Path 7 Path 8 Path 9 Path 10
Profile [Type] | Rayleigh Rayleigh Rayleigh Rayleigh Rayleigh
Loss [dB]: 11,5 13,4 16,3 16,9 17,1
Delay [ns]: 674 882 1230 1287 1311
LogNormal off off off off off
Corr with off off off off off
Power Ratio 0 0 0 0 0
[dB]:
Freq Ratio: 0 0 0 0 0
Speed [km/h]: |3 3 3 3 3

Table 7-16: 3GPP TS 25.943 V5.1.0 (2002-06) (Cont.)

Path 11 Path 12 Path 13 Path 14 Path 15
Profile [Type] | Rayleigh Rayleigh Rayleigh Rayleigh Rayleigh
Loss [dB]: 17,4 19 19 19,8 21,5
Delay [ns]: 1349 1533 1535 1622 1818
LogNormal off off off off off
Corr with off off off off off
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Path 11 Path 12 Path 13 Path 14 Path 15
Power Ratio 0 0 0 0 0
[dB]:
Freq Ratio: 0 0 0 0 0
Speed [km/h]: |3 3 3 3 3

Table 7-17: 3GPP TS 25.943 V5.1.0 (2002-06) (Cont.)

Path 16 Path 17 Path 18 Path 19 Path 20
Profile [Type] | Rayleigh Rayleigh Rayleigh Rayleigh Rayleigh
Loss [dB]: 21,6 221 22,6 23,5 243
Delay [ns]: 1836 1884 1943 2048 2140
LogNormal off off off off off
Corr with off off off off off
Power Ratio 0 0 0 0 0
[dB]:
Freq Ratio: 0 0 0 0 0
Speed [km/h]: |3 3 3 3 3

7.6.19 3GPP RAx

Table 7-18: 3GPP TS 25.943 V5.1.0 (2002-06)

Path 1 Path 2 Path 3 Path 4 Path 5
Profile [Type] | Pure Dop Rayleigh Rayleigh Rayleigh Rayleigh
Loss [dB]: 5,2 6,4 8,4 9,3 10
Delay [ns]: 0 42 101 129 149
LogNormal off off off off off
Corr with off off off off off
Power Ratio 0 0 0 0 0
[dB]:
Freq Ratio: 0,7 0 0 0 0
Speed [km/h]: | 250 250 250 250 250

Table 7-19: 3GPP TS 25.943 V5.1.0 (2002-06) (Cont.)

Path 6 Path 7 Path 8 Path 9 Path 10
Profile [Type] | Rayleigh Rayleigh Rayleigh Rayleigh Rayleigh
Loss [dB]: 13,1 15,3 18,5 20,4 22,4
Delay [ns]: 245 312 410 469 528

|
Operating Manual 1171.5231.12 — 08 146



Fading Simulator Predefined Fading Settings

3GPP Standards

Path 6 Path 7 Path 8 Path 9 Path 10
LogNormal off off off off off
Corr with off off off off off
Power Ratio 0 0 0 0 0
[dB]:
Freq Ratio: 0 0 0 0 0
Speed [km/h]: | 250 250 250 250 250

7.6.20 3GPP HTx

Table 7-20: 3GPP TS 25.943 V5.1.0 (2002-06)

Path1 |Path2 |Path3 |Path4 |Path5 |Path6 |Path7 |Path8 |Path9 |Path10
Profile | Ray- Ray- Ray- Ray- Ray- Ray- Ray- Ray- Ray- Ray-
[Type] | leigh leigh leigh leigh leigh leigh leigh leigh leigh leigh
Loss 3,6 8,9 10,2 11,5 11,8 12,7 13 16,2 17,3 17,7
[dB]:
Delay |0 356 441 528 546 609 625 842 916 941
[ns]:
Log- off off off off off off off off off off
Normal
Corr off off off off off off off off off off
with
Power |0 0 0 0 0 0 0 0 0 0
Ratio
[dB]:
Freq 0 0 0 0 0 0 0 0 0 0
Ratio:
Speed | 100 100 100 100 100 100 100 100 100 100
[km/h]:

Table 7-21: 3GPP TS 25.943 V5.1.0 (2002-06) (Cont.)

Path 11 | Path 12 | Path 13 | Path 14 | Path 15 | Path 16 | Path 17 | Path 18 | Path 19 | Path 20

Profile | Ray- Ray- Ray- Ray- Ray- Ray- Ray- Ray- Ray- Ray-
[Type] | leigh leigh leigh leigh leigh leigh leigh leigh leigh leigh

Loss 17,6 22,7 241 25,8 25,8 26,2 29 29,9 30 30,7
[dB]:
Delay | 15000 |[16172 |16492 | 16876 |16882 |[16978 |17615 | 17827 |17849 |18016
[ns]:
Log- off off off off off off off off off off
Normal
Corr off off off off off off off off off off
with
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WLAN Standards

Path11 | Path 12 | Path 13 | Path 14 | Path 15 | Path 16 | Path 17 | Path 18 | Path 19 | Path 20

Power |0 0 0 0 0 0 0 0 0 0
Ratio

[dB]:

Freq 0 0 0 0 0 0 0 0 0 0
Ratio:

Speed | 100 100 100 100 100 100 100 100 100 100
[km/h]:

7.7 WLAN Standards

7.7.1 WLAN / HyperLan/2 Model A

Path 1 Path2 |Path3 |Path4 |Path5 |Path6é |Path7 |Path8 |Path9

Profile Rayleigh | Rayleigh | Rayleigh | Rayleigh | Rayleigh | Rayleigh | Rayleigh | Rayleigh | Rayleigh
[Type]

Loss |0 0,9 17 2,6 35 43 5,2 6,1 6,9
[dB]:

Delay 0 10 20 30 40 50 60 70 80
[ns]:

LogNor- | off off off off off off off off off
mal

Corr off off off off off off off off off
with

Power 0 0 0 0 0 0 0 0 0
Ratio
[dB]:

Freq 0 0 0 0 0 0 0 0 0
Ratio:

Speed | 10,8 10,8 10,8 10,8 10,8 10,8 10,8 10,8 10,8
[km/h]:

Path 10 | Path 11 | Path 12 | Path 13 | Path 14 | Path 15 | Path 16 | Path 17 | Path 18

Profile Rayleigh | Rayleigh | Rayleigh | Rayleigh | Rayleigh | Rayleigh | Rayleigh | Rayleigh | Rayleigh
[Type]

Loss 7.8 47 7,3 9,9 12,5 13,7 18 22,4 26,7
[dB]:

Delay 90 110 140 170 200 240 290 340 390
[ns]:

LogNor- | off off off off off off off off off
mal
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WLAN Standards

Path 1 Path 2 Path 3 Path 4 Path 5 Path 6 Path 7 Path 8 Path 9
Corr off off off off off off off off off
with
Power 0 0 0 0 0 0 0 0 0
Ratio
[dB]:
Freq 0 0 0 0 0 0 0 0 0
Ratio:
Speed 10,8 10,8 10,8 10,8 10,8 10,8 10,8 10,8 10,8
[km/h]:

Corresp. to a typical office environment for NLOS conditions and an average rms delay
spread of 50ns

7.7.2 WLAN / HyperLan/2 Model B

Path 1 Path 2 Path3 |Path4 |Path5 |Path6 |Path7 Path8 | Path9

Profile Rayleigh | Rayleigh | Rayleigh | Rayleigh | Rayleigh | Rayleigh | Rayleigh | Rayleigh | Rayleigh
[Type]

Loss 2,6 3 3,5 3,9 0 1,3 2,6 3,9 3,4
[dB]:

Delay 0 10 20 30 50 80 110 140 180
[ns]:

LogNor- | off off off off off off off off off
mal

Corr off off off off off off off off off
with

Power 0 0 0 0 0 0 0 0 0
Ratio
[dB]:

Freq 0 0 0 0 0 0 0 0 0
Ratio:

Speed 10,8 10,8 10,8 10,8 10,8 10,8 10,8 10,8 10,8
[km/h]:

Path 10 | Path 11 | Path 12 | Path 13 | Path 14 | Path 15 | Path 16 | Path 17 | Path 18

Profile Rayleigh | Rayleigh | Rayleigh | Rayleigh | Rayleigh | Rayleigh | Rayleigh | Rayleigh | Rayleigh
[Type]

Loss 5,6 7,7 9,9 121 14,3 15,4 18,4 20,7 24,6
[dB]:

Delay 230 280 330 380 430 490 560 640 730
[ns]:

LogNor- | off off off off off off off off off
mal
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WLAN Standards

Path 1 Path 2 Path 3 Path 4 Path 5 Path 6 Path 7 Path 8 Path 9
Corr off off off off off off off off off
with
Power 0 0 0 0 0 0 0 0 0
Ratio
[dB]:
Freq 0 0 0 0 0 0 0 0 0
Ratio:
Speed 10,8 10,8 10,8 10,8 10,8 10,8 10,8 10,8 10,8
[km/h]:

Corresp. to a typical large open space and office environments for NLOS conditions and
an average rms delay spread of 100ns

7.7.3 WLAN / HyperLan/2 Model C

Path 1 Path 2 Path3 |Path4 |Path5 |Path6 |Path7 Path8 | Path9

Profile Rayleigh | Rayleigh | Rayleigh | Rayleigh | Rayleigh | Rayleigh | Rayleigh | Rayleigh | Rayleigh
[Type]

Loss 33 3,6 3,9 42 0 0,9 17 26 1,5
[dB]:

Delay 0 10 20 30 50 80 110 140 180
[ns]:

LogNor- | off off off off off off off off off
mal

Corr off off off off off off off off off
with

Power 0 0 0 0 0 0 0 0 0
Ratio
[dB]:

Freq 0 0 0 0 0 0 0 0 0
Ratio:

Speed 10,8 10,8 10,8 10,8 10,8 10,8 10,8 10,8 10,8
[km/h]:

Path 10 | Path 11 | Path 12 | Path 13 | Path 14 | Path 15 | Path 16 | Path 17 | Path 18

Profile Rayleigh | Rayleigh | Rayleigh | Rayleigh | Rayleigh | Rayleigh | Rayleigh | Rayleigh | Rayleigh
[Type]

Loss 3 4,4 5,9 53 7.9 9,4 13,2 16,3 21,2
[dB]:

Delay 230 280 330 400 490 600 730 880 1050
[ns]:

LogNor- | off off off off off off off off off
mal
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Path 1 Path 2 Path 3 Path 4 Path 5 Path 6 Path 7 Path 8 Path 9
Corr off off off off off off off off off
with
Power 0 0 0 0 0 0 0 0 0
Ratio
[dB]:
Freq 0 0 0 0 0 0 0 0 0
Ratio:
Speed 10,8 10,8 10,8 10,8 10,8 10,8 10,8 10,8 10,8
[km/h]:

7.7.4 WLAN / HyperLan/2 Model D

Path 1 Path2 |Path3 |Path4 |Path5 |Path6 |Path7 |Path8 |Path9

Profile Rice Rayleigh | Rayleigh | Rayleigh | Rayleigh | Rayleigh | Rayleigh | Rayleigh | Rayleigh
[Type]

Loss |0 10 10,3 10,6 6,4 7.2 8,1 9 7.9
[dB]:

Delay 0 10 20 30 50 80 110 140 180
[ns]:

LogNor- | off off off off off off off off off
mal

Corr off off off off off off off off off
with

Power 10 0 0 0 0 0 0 0 0
Ratio
[dB]:

Freq 0 0 0 0 0 0 0 0 0
Ratio:

Speed | 10,8 10,8 10,8 10,8 10,8 10,8 10,8 10,8 10,8
[km/h]:

Path 10 | Path 11 | Path 12 | Path 13 | Path 14 | Path 15 | Path 16 | Path 17 | Path 18

Profile Rayleigh | Rayleigh | Rayleigh | Rayleigh | Rayleigh | Rayleigh | Rayleigh | Rayleigh | Rayleigh
[Type]

Loss |94 10,8 12,3 11,7 14,3 15,8 19,6 22,7 27,6
[dB]:

Delay 230 280 330 400 490 600 730 880 1050
[ns]:

LogNor- | off off off off off off off off off
mal

Corr off off off off off off off off off
with
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Path 1 Path 2 Path 3 Path 4 Path 5 Path 6 Path 7 Path 8 Path 9
Power 0 0 0 0 0 0 0 0 0
Ratio
[dB]:
Freq 0 0 0 0 0 0 0 0 0
Ratio:
Speed 10,8 10,8 10,8 10,8 10,8 10,8 10,8 10,8 10,8
[km/h]:

Corresponds to a typical office environment for "LOS" conditions. A 10db spike at 0 delay
has been added resulting in an average rms delay spread of 140ns

7.7.5 WLAN / HyperLan/2 Model E

Path 1 Path2 |Path3 |Path4 |Path5 |Path6 |Path7 |Path8 |Path9

Profile Rayleigh | Rayleigh | Rayleigh | Rayleigh | Rayleigh | Rayleigh | Rayleigh | Rayleigh | Rayleigh
[Type]

Loss 49 5,1 5,2 0,8 13 1,9 0,3 1.2 2,1
[dB]:

Delay 0 10 20 40 70 100 140 190 240
[ns]:

LogNor- | off off off off off off off off off
mal

Corr off off off off off off off off off
with

Power 0 0 0 0 0 0 0 0 0
Ratio
[dB]:

Freq 0 0 0 0 0 0 0 0 0
Ratio:

Speed | 10,8 10,8 10,8 10,8 10,8 10,8 10,8 10,8 10,8
[km/h]:

Path 10 | Path 11 | Path 12 | Path 13 | Path 14 | Path 15 | Path 16 | Path 17 | Path 18

Profile Rayleigh | Rayleigh | Rayleigh | Rayleigh | Rayleigh | Rayleigh | Rayleigh | Rayleigh | Rayleigh
[Type]

Loss 0 1,9 2,8 5,4 7,3 10,6 13,4 17,4 20,9
[dB]:

Delay 320 430 560 710 880 1070 1280 1510 1760
[ns]:

LogNor- | off off off off off off off off off
mal

Corr off off off off off off off off off
with
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DAB Standards

Path 1 Path 2 Path 3 Path 4 Path 5 Path 6 Path 7 Path 8 Path 9
Power 0 0 0 0 0 0 0 0 0
Ratio
[dB]:
Freq 0 0 0 0 0 0 0 0 0
Ratio:
Speed 10,8 10,8 10,8 10,8 10,8 10,8 10,8 10,8 10,8
[km/h]:

Corresponds to a typical large open space environment for NLOS conditions and an

average rms delay spread of 250ns

7.8

7.8.1

DAB Standards

DAB RA (4Tabs)

Path 1 Path 2 Path 3 Path 4

Profile [Type] Rice Rayleigh Rayleigh Rayleigh
Loss [dB]: 0 2 10 20

Delay [ns]: 0 200 400 600
LogNormal off off off off

Corr with off off off off

Power Ratio [dB]: 0 0 0

Freq Ratio: 0 0 0 0

Speed [km/h]: 120 120 120 120
Tap 2: S(d) = 0,1 +/- 0,02

7.8.2 DAB RA (6 Tabs)
Path 1 Path 2 Path 3 Path 4 Path 5 Path 6

Profile Rice Rayleigh Rayleigh Rayleigh Rayleigh Rayleigh
[Type]

Loss [dB]: 0 4 8 12 16 20
Delay [ns]: |0 100 200 300 400 500
LogNormal | off off off off off off
Corr with off off off off off off
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DAB Standards

Path 1 Path 2 Path 3 Path 4 Path 5 Path 6
Power Ratio 0 0 0 0 0
[dB]:
Freq Ratio: |0 0 0 0 0 0
Speed [km/ | 120 120 120 120 120 120
h]:

7.8.3 DAB TU (12 Tabs)

Path 1 Path 2 Path 3 Path 4 Path 5 Path 6
Profile Rayleigh Rayleigh Rayleigh Rayleigh Gaus1 Gaus1
[Type]
Loss [dB]: 4 3 0 2,6 3 5
Delay [ns]: |0 100 300 500 800 1100
LogNormal | off off off off off off
Corr with off off off off off off
Power Ratio | 0 0 0 0 0 0
[dB]:
Freq Ratio: |0 0 0 0 0 0
Speed [km/ |25 25 25 25 25 25
h]:

Path 7 Path 8 Path 9 Path 10 Path 11 Path 12
Profile Gaus1 Gaus1 Gaus2 Gaus2 Gaus2 Gaus2
[Type]
Loss [dB]: 7 5 6,5 8,6 11 10
Delay [ns]: 1300 1700 2300 3100 3200 5000
LogNormal | off off off off off off
Corr with off off off off off off
Power Ratio | 0 0 0 0 0 0
[dB]:
Freq Ratio: |0 0 0 0 0 0
Speed [km/ |25 25 25 25 25 25
h]:

Tap 6: S(d) =1,0 +/- 0,1
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7.8.4 DAB TU (6 Tabs)

Path 1 Path 2 Path 3 Path 4 Path 5 Path 6
Profile Rayleigh Rayleigh Rayleigh Gaus1 Gaus?2 Gaus2
[Type]
Loss [dB]: 3 0 2 6 8 10
Delay [ns]: |0 200 500 1600 2300 5000
LogNormal | off off off off off off
Corr with off off off off off off
Power Ratio | 0 0 0 0 0 0
[dB]:
Freq Ratio: |0 0 0 0 0 0
Speed [km/ | 25 25 25 25 25 25
h]:

Tap 3: S(d) = 1,0 +/- 0,1

7.8.5 DAB SFN (VHF)

Path 1 Path 2 Path 3 Path 4 Path 5 Path 6 Path 7
Profile Rayleigh GausDAB | GausDAB | GausDAB | GausDAB | GausDAB | GausDAB
[Type]
Loss [dB]: | O 13 18 22 26 31 32
Delay [ns]: | O 100000 220000 290000 385000 480000 600000
LogNor- off off off off off off off
mal
Corr with | off off off off off off off
Power 0 0 0 0 0 0 0
Ratio [dB]:
FreqRatio: | 0 0 0 0 0 0 0
Speed 60 60 60 60 60 60 60
[km/h]:

ded)" or "A->A(unfaded) || B->B(max paths)".
Do not use Group 5.

6 Needs both Fading Boards combined, i.e. Signal Routing "A->A(max paths) || B->B(unfa-
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WIMAX Standards

7.9 WIMAX Standards

7.9.1 SUI 1 (omni ant., 90%)

Path 1 Path 2 Path 3
Profile [Type] WMRice WMDopp WMDopp
Loss [dB]: 0 15 20
Delay [ns]: 0 400 900
LogNormal off off off
Corr with off off off
Power Ratio [dB]: 6,0206 0 0
Freq Ratio: 0,4 0,3 0,5
Speed [km/h]: 0.05 0.04 0.06

K-fact. = 4 ->> 10Ig4 = 6,02

7.9.2 SUI 1 (omni ant., 75%)

Path 1 Path 2 Path 3
Profile [Type] WMRice WMDopp WMDopp
Loss [dB]: 0 15 20
Delay [ns]: 0 400 900
LogNormal off off off
Corr with off off off
Power Ratio [dB]: 13,0103 0 0
Freq Ratio: 0,4 0,3 0,5
Speed [km/h]: 0.05 0.04 0.06

7.9.3 SUI1 (30° ant., 90%)

Path 1 Path 2 Path 3
Profile [Type] WMRice WMDopp WMDopp
Loss [dB]: 0 21 32
Delay [ns]: 0 400 900
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WIMAX Standards

Path 1 Path 2 Path 3
LogNormal off off off
Corr with off off off
Power Ratio [dB]: 12,0412 0 0
Freq Ratio: 0,4 0,3 0,5
Speed [km/h]: 0.05 0.04 0.06

7.9.4 SUI1 (30° ant., 75%)

Path 1 Path 2 Path 3
Profile [Type] WMRice WMDopp WMDopp
Loss [dB]: 0 21 32
Delay [ns]: 0 400 900
LogNormal off off off
Corr with off off off
Power Ratio [dB]: 18,57332 0 0
Freq Ratio: 0,4 0,3 0,5
Speed [km/h]: 0.05 0.04 0.06

K-fact. =72

7.9.5 SUI 2 (omni ant., 90%)

Path 1 Path 2 Path 3
Profile [Type] WMRice WMDopp WMDopp
Loss [dB]: 0 12 15
Delay [ns]: 0 400 1100
LogNormal off off off
Corr with off off off
Power Ratio [dB]: 3,0103 0 0
Freq Ratio: 0,2 0,15 0,25
Speed [km/h]: 0.03 0.02 0.03

K=2
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WIMAX Standards

7.9.6 SUI 2 (omni ant., 75%)

Path 1 Path 2 Path 3
Profile [Type] WMRice WMDopp WMDopp
Loss [dB]: 0 12 15
Delay [ns]: 0 400 1100
LogNormal off off off
Corr with off off off
Power Ratio [dB]: 10,41393 0 0
Freq Ratio: 0,2 0,15 0,25
Speed [km/h]: 0.03 0.02 0.03

7.9.7 SUI 2 (30° ant., 90%)

Path 1 Path 2 Path 3
Profile [Type] WMRice WMDopp WMDopp
Loss [dB]: 0 18 27
Delay [ns]: 0 400 1100
LogNormal off off off
Corr with off off off
Power Ratio [dB]: 9,0309 0 0
Freq Ratio: 0,2 0,15 0,25
Speed [km/h]: 0.03 0.02 0.03

K=8

7.9.8 SUI 2 (30° ant., 75%)

Path 1 Path 2 Path 3
Profile [Type] WMRIice WMDopp WMDopp
Loss [dB]: 0 18 27
Delay [ns]: 0 400 1100
LogNormal off off off
Corr with off off off
Power Ratio [dB]: 15,56303 0 0
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WIMAX Standards

Path 1 Path 2 Path 3
Freq Ratio: 0,2 0,15 0,25
Speed [km/h]: 0.03 0.02 0.03

K=36

7.9.9 SUI 3 (omni ant., 90%)

Path 1 Path 2 Path 3
Profile [Type] WMRice WMDopp WMDopp
Loss [dB]: 0 5 10
Delay [ns]: 0 400 900
LogNormal off off off
Corr with off off off
Power Ratio [dB]: 0 0 0
Freq Ratio: 0,4 0,3 0,5
Speed [km/h]: 0.05 0.04 0.06

7.9.10 SUI 3 (omni ant., 75%)

Path 1 Path 2 Path 3
Profile [Type] WMRice WMDopp WMDopp
Loss [dB]: 0 5 10
Delay [ns]: 0 400 900
LogNormal off off off
Corr with off off off
Power Ratio [dB]: 8,45098 0 0
Freq Ratio: 0,4 0,3 0,5
Speed [km/h]: 0.05 0.04 0.06

K=7

|
Operating Manual 1171.5231.12 — 08 159



Fading Simulator Predefined Fading Settings
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7.9.11 SUI 3 (30° ant., 90%)

Path 1 Path 2 Path 3
Profile [Type] WMRice WMDopp WMDopp
Loss [dB]: 0 11 22
Delay [ns]: 0 400 900
LogNormal off off off
Corr with off off off
Power Ratio [dB]: 4771213 0 0
Freq Ratio: 0,4 0,3 0,5
Speed [km/h]: 0.05 0.04 0.06

K=3

7.9.12 SUI 3 (30° ant., 75%)

Path 1 Path 2 Path 3
Profile [Type] WMRIice WMDopp WMDopp
Loss [dB]: 0 11 22
Delay [ns]: 0 400 900
LogNormal off off off
Corr with off off off
Power Ratio [dB]: 12,78754 0 0
Freq Ratio: 0,4 0,3 0,5
Speed [km/h]: 0.05 0.04 0.06

K=19

7.9.13 SUI 4 (omni ant., 90%)

Path 1 Path 2 Path 3
Profile [Type] WMDopp WMDopp WMDopp
Loss [dB]: 0 4 8
Delay [ns]: 0 1500 4000
LogNormal off off off
Corr with off off off
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WIMAX Standards

Path 1 Path 2 Path 3
Power Ratio [dB]: 0 0 0
Freq Ratio: 0,2 0,15 0,25
Speed [km/h]: 0.03 0.02 0.03

K=0 (no Rice-component)

7.9.14 SUI 4 (omni ant., 75%)

Path 1 Path 2 Path 3
Profile [Type] WMRice WMDopp WMDopp
Loss [dB]: 0 4 8
Delay [ns]: 0 1500 4000
LogNormal off off off
Corr with off off off
Power Ratio [dB]: 0 0 0
Freq Ratio: 0,2 0,15 0,25
Speed [km/h]: 0.03 0.02 0.03

K=1

7.9.15 SUI 4 (30° ant., 90%)

Path 1 Path 2 Path 3
Profile [Type] WMRice WMDopp WMDopp
Loss [dB]: 0 10 20
Delay [ns]: 0 400 1100
LogNormal off off off
Corr with off off off
Power Ratio [dB]: 0 0 0
Freq Ratio: 0,2 0,15 0,25
Speed [km/h]: 0.03 0.02 0.03

K=1
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7.9.16 SUI 4 (30° ant., 75%)

Path 1 Path 2 Path 3
Profile [Type] WMRice WMDopp WMDopp
Loss [dB]: 0 10 20
Delay [ns]: 0 400 1100
LogNormal off off off
Corr with off off off
Power Ratio [dB]: 6,9897 0 0
Freq Ratio: 0,2 0,15 0,25
Speed [km/h]: 0.03 0.02 0.03

K=5

7.9.17 SUI 5 (omni ant., 90%)

Path 1 Path 2 Path 3
Profile [Type] WMDopp WMDopp WMDopp
Loss [dB]: 0 5 10
Delay [ns]: 0 4000 10000
LogNormal off off off
Corr with off off off
Power Ratio [dB]: 0 0 0
Freq Ratio: 0,2 0,15 0,25
Speed [km/h]: 0.03 0.02 0.03

K=0 (no Rice-component)

7.9.18 SUI 5 (omni ant., 75%)

Path 1 Path 2 Path 3
Profile [Type] WMDopp WMDopp WMDopp
Loss [dB]: 0 5 10
Delay [ns]: 0 4000 10000
LogNormal off off off
Corr with off off off
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WIMAX Standards

Path 1 Path 2 Path 3
Power Ratio [dB]: 0 0 0
Freq Ratio: 0,2 0,15 0,25
Speed [km/h]: 0.03 0.02 0.03

K=0 (no Rice-component)

7.9.19 SUI 5 (omni ant., 50%)

Path 1 Path 2 Path 3
Profile [Type] WMRice WMDopp WMDopp
Loss [dB]: 0 5 10
Delay [ns]: 0 4000 10000
LogNormal off off off
Corr with off off off
Power Ratio [dB]: 3,0103 0 0
Freq Ratio: 0,2 0,15 0,25
Speed [km/h]: 0.03 0.02 0.03

K=2

7.9.20 SUI 5 (30° ant., 90%)

Path 1 Path 2 Path 3
Profile [Type] WMDopp WMDopp WMDopp
Loss [dB]: 0 11 22
Delay [ns]: 0 4000 10000
LogNormal off off off
Corr with off off off
Power Ratio [dB]: 0 0 0
Freq Ratio: 0,2 0,15 0,25
Speed [km/h]: 0.03 0.02 0.03

K=0 (no Rice-component)
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WIMAX Standards

7.9.21 SUI 5 (30° ant., 75%)

Path 1 Path 2 Path 3
Profile [Type] WMRice WMDopp WMDopp
Loss [dB]: 0 11 22
Delay [ns]: 0 4000 10000
LogNormal off off off
Corr with off off off
Power Ratio [dB]: 3,0103 0 0
Freq Ratio: 0,2 0,15 0,25
Speed [km/h]: 0.03 0.02 0.03

K=2

7.9.22 SUI 5 (30° ant., 50%)

Path 1 Path 2 Path 3
Profile [Type] WMRIice WMDopp WMDopp
Loss [dB]: 0 11 22
Delay [ns]: 0 4000 10000
LogNormal off off off
Corr with off off off
Power Ratio [dB]: 8,45098 0 0
Freq Ratio: 0,2 0,15 0,25
Speed [km/h]: 0.03 0.02 0.03

K=7

7.9.23 SUI 6 (omni ant., 90%)

Path 1 Path 2 Path 3
Profile [Type] WMDopp WMDopp WMDopp
Loss [dB]: 0 10 14
Delay [ns]: 0 14000 20000
LogNormal off off off
Corr with off off off
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WIMAX Standards

Path 1 Path 2 Path 3
Power Ratio [dB]: 0 0 0
Freq Ratio: 0,4 0,3 0,5
Speed [km/h]: 0.05 0.04 0.06

K=0 (no Rice-component)

7.9.24 SUI 6 (omni ant., 75%)

Path 1 Path 2 Path 3
Profile [Type] WMDopp WMDopp WMDopp
Loss [dB]: 0 10 14
Delay [ns]: 0 14000 20000
LogNormal off off off
Corr with off off off
Power Ratio [dB]: 0 0 0
Freq Ratio: 0,4 0,3 0,5
Speed [km/h]: 0.05 0.04 0.06

K=0 (no Rice-component)

7.9.25 SUI 6 (omni ant., 50%)

Path 1 Path 2 Path 3
Profile [Type] WMRice WMDopp WMDopp
Loss [dB]: 0 10 14
Delay [ns]: 0 14000 20000
LogNormal off off off
Corr with off off off
Power Ratio [dB]: 0 0 0
Freq Ratio: 0,4 0,3 0,5
Speed [km/h]: 0.05 0.04 0.06

K=1
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7.9.26 SUI 6 (30° ant., 90%)

Path 1 Path 2 Path 3
Profile [Type] WMDopp WMDopp WMDopp
Loss [dB]: 0 16 26
Delay [ns]: 0 14000 20000
LogNormal off off off
Corr with off off off
Power Ratio [dB]: 0 0 0
Freq Ratio: 0,4 0,3 0,5
Speed [km/h]: 0.05 0.04 0.06

K=0 (no Rice-component)

7.9.27 SUI 6 (30° ant., 75%)

Path 1 Path 2 Path 3
Profile [Type] WMRIice WMDopp WMDopp
Loss [dB]: 0 16 26
Delay [ns]: 0 14000 20000
LogNormal off off off
Corr with off off off
Power Ratio [dB]: 3,0103 0 0
Freq Ratio: 0,4 0,3 0,5
Speed [km/h]: 0.05 0.04 0.06

K=2

7.9.28 SUI 6 (30° ant., 50%)

Path 1 Path 2 Path 3
Profile [Type] WMRice WMDopp WMDopp
Loss [dB]: 0 16 26
Delay [ns]: 0 14000 20000
LogNormal off off off
Corr with off off off
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Predefined Fading Settings
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WIMAX Standards

Path 1

Path 2

Path 3

Power Ratio [dB]:

6,9897

Freq Ratio:

0,4

0,3

0,5

Speed [km/h]:

0.05

0.04

0.06

K=5

7.9.29 ITU OIP-A

Path 1

Path 2

Path 3

Path 4

Profile [Type]

Rayleigh

Rayleigh

Rayleigh

Rayleigh

Loss [dB]: 0 9,7 19,2 22,8

Delay [ns]: 0 110 190 410

LogNormal off off off off

Corr with off off off off

Power Ratio [dB]: |0 0 0 0

Freq Ratio: 0 0 0 0

Speed [km/h]: - - - -

7.9.30 ITU OIP-B

Path 1 Path 2 Path 3 Path 4 Path 5 Path 6

Profile Rayleigh Rayleigh Rayleigh

[Type]

Rayleigh Rayleigh Rayleigh

Loss [dB]: 0 0,9 4,9 8 78 23,9

Delay [ns]: |0 200 800 1200 2300 3700

LogNormal | off off off off off off

Corr with off off off off off off

Power Ratio | 0 0 0 0 0 0
[dB]:

Freq Ratio: |0 0 0 0 0 0

Speed [km/ | - - - - - -
h]:
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WIMAX Standards

7.9.31 ITUV-A 60

Path 1 Path 2 Path 3 Path 4 Path 5 Path 6
Profile Rayleigh Rayleigh Rayleigh Rayleigh Rayleigh Rayleigh
[Type]
Loss [dB]: 0 1 9 10 15 20
Delay [ns]: |0 310 710 1090 1730 2510
LogNormal | off off off off off off
Corr with off off off off off off
Power Ratio | 0 0 0 0 0 0
[dB]:
Freq Ratio: |0 0 0 0 0 0
Speed [km/ | 60 60 60 60 60 60
h]:

7.9.32 ITUV-A120

Path 1 Path 2 Path 3 Path 4 Path 5 Path 6
Profile Rayleigh Rayleigh Rayleigh Rayleigh Rayleigh Rayleigh
[Type]
Loss [dB]: 0 1 9 10 15 20
Delay [ns]: |0 310 710 1090 1730 10000
LogNormal | off off off off off off
Corr with off off off off off off
Power Ratio | 0 0 0 0 0 0
[dB]:
Freq Ratio: |0 0 0 0 0 0
Speed [km/ | 120 120 120 120 120 120
h]:

|
Operating Manual 1171.5231.12 — 08 168



Fading Simulator Predefined Fading Settings

LTE Standards

7.10 LTE Standards

7.10.1 EPA (Extended Pedestrian A)

Table 7-22: 3GPP TR36.803

Path 1 Path 2 Path 3 Path 4 Path 5
Profile [Type] Rayleigh Rayleigh Rayleigh Rayleigh Rayleigh
Loss [dB]: 0 1 2 3 8
Delay [ns]: 0 30 70 90 110
LogNormal off off off off off
Corr with off off off off off
Power Ratio 0 0 0 0 0
[dB]:
Frequency 5 5 5 5 5
[HZz]:

Path 6 Path 7 Path 8 Path 9 Path 10
Profile [Type] Rayleigh Rayleigh Rayleigh Rayleigh Rayleigh
Loss [dB]: 17,2 20,8
Delay [ns]: 190 410
LogNormal off off
Corr with off off
Power Ratio 0 0
[dB]:
Frequency 5 5
[HZz]:

7.10.2 EVA (Extended Vehicular A)

Table 7-23: 3GPP TR36.803

Path 1 Path 2 Path 3 Path 4 Path 5
Profile [Type] Rayleigh Rayleigh Rayleigh Rayleigh Rayleigh
Loss [dB]: 0 1,5 1,4 3,6 0,6
Delay [ns]: 0 30 150 310 370
LogNormal off off off off off
Corr with off off off off off
Power Ratio 0 0 0 0 0
[dB]:
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LTE Standards

Path 1 Path 2 Path 3 Path 4 Path 5
Frequency
[Hz]: *
Path 6 Path 7 Path 8 Path 9 Path 10
Profile [Type] Rayleigh Rayleigh Rayleigh Rayleigh Rayleigh
Loss [dB]: 9,1 7 12 16,9
Delay [ns]: 710 1090 1730 2510
LogNormal off off off off
Corr with off off off off
Power Ratio 0 0 0 0
[dB]:
Frequency
[Hz]: *

* Possible frequency values are 5 Hz or 70 Hz

7.10.3 ETU (Extended Typical Urban)

Table 7-24: 3GPP TR36.803

Path 1 Path 2 Path 3 Path 4 Path 5
Profile [Type] | Rayleigh Rayleigh Rayleigh Rayleigh Rayleigh
Loss [dB]: 1 1 1 0 0
Delay [ns]: 0 50 120 200 230
LogNormal off off off off off
Corr with off off off off off
Power Ratio 0 0 0 0 0
[dB]:
Frequency
[Hz]: *

Path 6 Path 7 Path 8 Path 9 Path 10
Profile [Type] | Rayleigh Rayleigh Rayleigh Rayleigh Rayleigh
Loss [dB]: 0 3 5 7
Delay [ns]: 500 1600 2300 5000
LogNormal off off off off
Corr with off off off off
Power Ratio 0 0 0 0
[dB]:
Frequency
[Hz]: *
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7104

7.10.5

7.10.6

7.11

71141

7.11.2

7113

711.4

Fading Simulator

* Possible frequency values are 70 Hz or 300 Hz

MBSFN Propagation Channel Profile

Predefined Fading Settings

LTE-MIMO Standards

See chapter 7.6.7, "3GPP MBSFN Propagation Channel Profile", on page 140.

HST1 Open Space

See chapter 7.14.1, "HST1 Open Space, HST1 Open Space (DL+UL)", on page 180.

HST3 Tunnel Multi Antennas

See chapter 7.14.3, "HST3 Tunnel Multi Antennas, HST3 Tunnel Multi Antennas (DL
+UL)", on page 182.

LTE-MIMO Standards

EPA (Extended Pedestrian A)

See chapter 7.10.1, "EPA (Extended Pedestrian A)", on page 169.

EVA (Extended Vehicular A)

See chapter 7.10.2, "EVA (Extended Vehicular A)", on page 169.

ETU (Extended Typical Urban)

See chapter 7.10.3, "ETU (Extended Typical Urban)", on page 170.

MIMO Parameter

Table 7-25: R-High

real imaginary | real imaginary | real imaginary | real imaginary
1 0 -0,4193 0,24 0,5297 0,7013 -0,3904 -0,1669
-0,4193 -0,24 1 0 -0,0538 -0,4212 0,5297 0,7013
0,5297 -0,7013 -0,0538 0,4212 1 0 -0,4193 0,24
-0,3904 0,1669 0,5297 -0,7013 -0,4193 -0,24 1 0
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WIMAX-MIMO Standards

Table 7-26: R-Medium

real imaginary | real imaginary | real imaginary | real imaginary
1 0 0 0 0,7264 0 0 0
0 0 1 0 0 0 -0,7264 0
0,7264 0 0 0 1 0 0 0
0 0 -0,7264 0 0 0 1 0

Table 7-27: R-Low

real imaginary | real imaginary | real imaginary | real imaginary
1 0 0 0 0 0 0 0
0 0 1 0 0 0 0 0
0 0 0 0 1 0 0 0
0 0 0 0 0 0 1 0

The MIMO correlation matrices for the high, medium and low antenna correlation for the
1x2, 2x2 and 4x2 MIMO configurations are calculated according to 3GPP TS36.101,
annex B2.3.2.

7.12 WIMAX-MIMO Standards

7121 ITU Pedestrian B 3

Path 1 Path 2 Path 3 Path 4 Path 5 Path 6
Profile Rayleigh Rayleigh Rayleigh Rayleigh Rayleigh Rayleigh
[Type]
Loss [dB]: 0 0,9 4,9 8 7,8 23,9
Delay [ns]: |0 200 800 1200 2300 3700
LogNormal | off off off off off off
Corr with off off off off off off
Power Ratio | 0 0 0 0 0 0
[dB]:
Speed [km/ |3 3 3 3 3 3
h]:
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WIMAX-MIMO Standards

Table 7-28: MIMO Parameter - High Correlation

real imagi- real imagi- real imagi- real imagi-
nary nary nary nary

TAP 1 1 0 -0,1468 0,4156 0,0303 0,7064 -0,298 -0,0911
-0,1468 | -0,4156 1 0 0,28913 |-0,1163 0,0303 0,7064
0,0303 -0,7064 0,28913 [0,11629 |1 0 -0,1468 0,4156
-0,298 0,09111 | 0,0303 -0,7064 -0,1468 -0,4156 1 0

TAP 2 1 0 -0,4467 0,4227 -0,4007 -0,6073 0,4357 0,10191
-0,4467 | -0,4227 1 0 -0,0777 0,44066 | -0,4007 -0,6073
-0,4007 0,6073 -0,0777 -0,4407 1 0 -0,4467 0,4227
0,4357 -0,1019 -0,4007 0,6073 -0,4467 -0,4227 1 0

TAP 3 1 0 -0,2906 0,4347 -0,6664 0,262 0,07976 | -0,3658
-0,2906 -0,4347 1 0 0,30755 |0,21355 |-0,6664 0,262
-0,6664 -0,262 0,30755 |-0,2135 1 0 -0,2906 0,4347
0,07976 |0,36582 |-0,6664 -0,262 -0,2906 -0,4347 1 0

TAP 4 1 0 -0,4273 0,4259 -0,6522 0,2088 0,18976 | -0,367
-0,4273 -0,4259 1 0 0,36761 |0,18855 |-0,6522 0,2088
-0,6522 -0,2088 0,36761 |-0,1886 1 0 -0,4273 0,4259
0,18976 |0,36699 |-0,6522 -0,2088 -0,4273 -0,4259 1 0

TAP 5 1 0 -0,7026 -0,3395 -0,5378 -0,4866 0,21266 | 0,52447
-0,7026 0,3395 1 0 0,54306 |0,1593 -0,5378 -0,4866
-0,5378 0,4866 0,54306 |-0,1593 1 0 -0,7026 -0,3395
0,21266 |-0,5245 -0,5378 0,4866 -0,7026 0,3395 1 0

TAP 6 1 0 -0,45 0,4222 -0,4564 -0,5655 0,44413 | 0,06178
-0,45 -0,4222 1 0 -0,0334 0,44717 | -0,4564 -0,5655
-0,4564 0,5655 -0,0334 -0,4472 1 0 -0,45 0,4222
0,44413 | -0,0618 -0,4564 0,5655 -0,45 -0,4222 1 0

Table 7-29: MIMO Parameter - Medium Correlation
real imagi- real imagi- real imagi- real imagi-

nary nary nary nary

TAP 1- 1 0 0 0 0,7264 0 0 0

TAP 6
0 0 1 0 0 0 -0,7264 0
0,7264 0 0 0 1 0 0 0
0 0 -0,7264 0 0 0 1 0
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Table 7-30: MIMO Parameter - Low Correlation

Predefined Fading Settings

WIMAX-MIMO Standards

real imagi- real imagi- real imagi- real imagi-
nary nary nary nary
TAP 1 1 0 0 0 0,02201 |0,51313 |0 0
0 0 1 0 0 0 -0,022 -0,5131
0,02201 |-0,5131 0 0 1 0 0 0
0 0 -0,022 0,51313 |0 0 1 0
TAP 2 1 0 0 0 -0,2911 -0,4411 0 0
0 0 1 0 0 0 0,29107 | 0,44114
-0,2911 0,44114 |0 0 1 0 0 0
0 0 0,29107 |-0,4411 0 0 1 0
TAP 3 1 0 0 0 -0,4841 0,19032 |0 0
0 0 1 0 0 0 0,48407 |-0,1903
-0,4841 -0,1903 0 0 1 0 0 0
0 0 0,48407 |0,19032 |0 0 1 0
TAP 4 1 0 0 0 -0,4738 0,15167 |0 0
0 0 1 0 0 0 0,47376 |-0,1517
-0,4738 | -0,1517 0 0 1 0 0 0
0 0 0,47376 |0,15167 |0 0 1 0
TAP 5 1 0 0 0 -0,3907 -0,3535 0 0
0 0 1 0 0 0 0,39066 | 0,35347
-0,3907 0,35347 |0 0 1 0 0 0
0 0 0,39066 |-0,3535 0 0 1 0
TAP 6 1 0 0 0 -0,3315 | -0,4108 0 0
0 0 1 0 0 0 0,33153 | 0,41078
-0,3315 0,41078 |0 0 1 0 0 0
0 0 0,33153 |-0,4108 0 0 1 0
7.12.2 ITU Vehicular A-60
Path 1 Path 2 Path 3 Path 4 Path 5 Path 6
Profile Rayleigh Rayleigh Rayleigh Rayleigh Rayleigh Rayleigh
[Type]
Loss [dB]: 0 1 9 10 15 20
Delay [ns]: |0 310 710 1090 1730 2510
LogNormal | off off off off off off
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Fading Simulator Predefined Fading Settings

WIMAX-MIMO Standards

Path 1 Path 2 Path 3 Path 4 Path 5 Path 6

Corr with off off off off off off

Power Ratio | 0 0 0 0 0 0

[dB]:

Speed [km/ | 60 60 60 60 60 60

h]:

Table 7-31: MIMO Parameter - High Correlation
real imagi- real imagi- real imagi- real imagi-

nary nary nary nary

TAP 1 1 0 -0,2366 0,4312 0,6883 0,1211 -0,2151 0,26814
-0,2366 -0,4312 1 0 -0,1106 -0,3254 0,6883 0,1211
0,6883 -0,1211 -0,1106 0,32545 |1 0 -0,2366 0,4312
-0,2151 -0,2681 0,6883 -0,1211 -0,2366 -0,4312 1 0

TAP 2 1 0 0,1388 0,2343 -0,3508 -0,5926 0,09016 | -0,1644
0,1388 -0,2343 1 0 -0,1875 | -6E-05 -0,3508 -0,5926
-0,3508 0,5926 -0,1875 | 6E-05 1 0 0,1388 0,2343
0,09016 |0,16445 |-0,3508 0,5926 0,1388 -0,2343 1 0

TAP 3 1 0 -0,6443 0,365 0,3884 -0,5604 -0,0457 0,50283
-0,6443 -0,365 1 0 -0,4548 0,2193 0,3884 -0,5604
0,3884 0,5604 -0,4548 -0,2193 1 0 -0,6443 0,365
-0,0457 | -0,5028 0,3884 0,5604 -0,6443 -0,365 1 0

TAP 4 1 0 -0,362 0,4331 0,1899 0,6795 -0,363 -0,1637
-0,362 -0,4331 1 0 0,22555 |-0,3282 0,1899 0,6795
0,1899 -0,6795 0,22555 |0,32822 |1 0 -0,362 0,4331
-0,363 0,16373 | 0,1899 -0,6795 -0,362 -0,4331 1 0

TAP 5 1 0 -0,7074 0,3372 -0,3933 -0,565 0,46874 | 0,26706
-0,7074 -0,3372 1 0 0,0877 0,5323 -0,3933 -0,565
-0,3933 0,565 0,0877 -0,5323 1 0 -0,7074 0,3372
0,46874 | -0,2671 -0,3933 0,565 -0,7074 -0,3372 1 0

TAP 6 1 0 -0,4405 0,4238 -0,4383 -0,58 0,43888 | 0,06974
-0,4405 |-0,4238 1 0 -0,0527 0,44124 |-0,4383 -0,58
-0,4383 0,58 -0,0527 -0,4412 1 0 -0,4405 | 0,4238
0,43888 | -0,0697 -0,4383 0,58 -0,4405 |-0,4238 1 0
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WIMAX-MIMO Standards

Table 7-32: MIMO Parameter - Medium Correlation

real imagi- real imagi- real imagi- real imagi-
nary nary nary nary
TAP 1- 1 0 0 0 0,7264 0 0 0
TAP 6
0 0 1 0 0 0 -0,7264 0
0,7264 0 0 0 1 0 0 0
0 0 -0,7264 0 0 0 1 0
Table 7-33: MIMO Parameter - Low Correlation
real imagi- real imagi- real imagi- real imagi-
nary nary nary nary
TAP 1 1 0 0 0 0,49998 |0,08797 |0 0
0 0 1 0 0 0 -0,5 -0,088
0,49998 | -0,088 0 0 1 0 0 0
0 0 -0,5 0,08797 |0 0 1 0
TAP 2 1 0 0 0 -0,2548 -0,4305 0 0
0 0 1 0 0 0 0,25482 | 0,43046
-0,2548 0,43046 |0 0 1 0 0 0
0 0 0,25482 | -0,4305 0 0 1 0
TAP 3 1 0 0 0 0,28213 |-0,4071 0 0
0 0 1 0 0 0 -0,2821 0,40707
0,28213 |0,40707 |0 0 1 0 0 0
0 0 -0,2821 -0,4071 0 0 1 0
TAP 4 1 0 0 0 0,13794 |0,49359 |0 0
0 0 1 0 0 0 -0,1379 -0,4936
0,13794 |-0,4936 0 0 1 0 0 0
0 0 -0,1379 0,49359 |0 0 1 0
TAP 5 1 0 0 0 -0,3907 -0,3535 0 0
0 0 1 0 0 0 0,39066 | 0,35347
-0,3907 0,35347 |0 0 1 0 0 0
0 0 0,39066 |-0,3535 0 0 1 0
TAP 6 1 0 0 0 -0,3184 -0,4213 0 0
0 0 1 0 0 0 0,31838 | 0,42131
-0,3184 0,42131 |0 0 1 0 0 0
0 0 0,31838 |-0,4213 0 0 1 0
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1xEVDO Standards

7.13 1xEVDO Standards

According to 3GPP2 C.S0032-A v2.0

7.13.1 1xEVDO Chan. 1

Path 1 Path 2
Profile [Type] Rayleigh Rayleigh
Loss [dB]: 0 0
Delay [ns]: 0 2000
LogNormal off off
Corr with off off
Power Ratio [dB]: 0 0
Freq Ratio: 0 0
Speed [km/h]: 8 8

7.13.2 1xEVDO Chan. 1 (Bd. 5, 11)

Path 1 Path 2
Profile [Type] Rayleigh Rayleigh
Loss [dB]: 0 0
Delay [ns]: 0 2000
LogNormal off off
Corr with off off
Power Ratio [dB]: 0 0
Freq Ratio: 0 0
Speed [km/h]: 15 15
7.13.3 1xEVDO Chan. 2
Path 1
Profile [Type] Rayleigh
Loss [dB]: 0
Delay [ns]: 0
LogNormal off
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1XEVDO Standards

Path 1
Corr with off
Power Ratio [dB]: 0
Freq Ratio: 0
Speed [km/h]: 3

7.13.4 1xEVDO Chan. 2 (Bd. 5, 11)

Path 1
Profile [Type] Rayleigh
Loss [dB]: 0
Delay [ns]: 0
LogNormal off
Corr with off
Power Ratio [dB]: 0
Freq Ratio: 0
Speed [km/h]: 6

7.13.5 1xEVDO Chan. 3

Path 1
Profile [Type] Rayleigh
Loss [dB]: 0
Delay [ns]: 0
LogNormal off
Corr with off
Power Ratio [dB]: 0
Freq Ratio: 0
Speed [km/h]: 30
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1XEVDO Standards

7.13.6 1xEVDO Chan. 3 (Bd. 5, 11)

Path 1
Profile [Type] Rayleigh
Loss [dB]: 0
Delay [ns]: 0
LogNormal off
Corr with off
Power Ratio [dB]: 0
Freq Ratio: 0
Speed [km/h]: 58
7.13.7 1xEVDO Chan. 4

Path 1 Path 2 Path 3
Profile [Type] Rayleigh Rayleigh Rayleigh
Loss [dB]: 0 0 3
Delay [ns]: 0 2000 14500
LogNormal off off off
Corr with off off off
Power Ratio [dB]: 0 0 0
Freq Ratio: 0 0 0
Speed [km/h]: 100 100 100

7.13.8 1xEVDO Chan. 4 (Bd. 5, 11)

Path 1 Path 2 Path 3
Profile [Type] Rayleigh Rayleigh Rayleigh
Loss [dB]: 0 0 3
Delay [ns]: 0 2000 14500
LogNormal off off off
Corr with off off off
Power Ratio [dB]: 0 0 0
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3GPP/LTE High Speed Train

Path 1 Path 2 Path 3
Freq Ratio: 0 0 0
Speed [km/h]: 192 192 192
7.13.9 1xEVDO Chan. 5
Path 1 Path 2
Profile [Type] Rayleigh Rayleigh
Loss [dB]: 0 0
Delay [ns]: 0 2000
LogNormal off off
Corr with off off
Power Ratio [dB]: 0 0
Freq Ratio: 0 0
Speed [km/h]: 0 0

7.13.10 1xEVDO Chan. 5 (Bd. 5, 11)

Path 1 Path 2
Profile [Type] Rayleigh Rayleigh
Loss [dB]: 0 0
Delay [ns]: 0 2000
LogNormal off off
Corr with off off
Power Ratio [dB]: 0 0
Freq Ratio: 0 0
Speed [km/h]: 0 0

7.14 3GPP/LTE High Speed Train

7141 HST1 Open Space, HST1 Open Space (DL+UL)

3GPP TS25.141, annex D.4A "High Speed Train" and 3GPP TS36.141, annex B.3 "High
Speed Train"
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Predefined Fading Settings

3GPP/LTE High Speed Train

The standards (DL + UL) consider the downlink and the uplink, i.e. with twice the speed.
That is, if a doppler shift occurs in the downlink, the mobile receiver synchronizes to that
shifted frequency. The uplink to the base station then results in a doppler shift enlarged

by factor two.

Path 1

Profile [Type]

Pure Doppler

Loss [dB]: 0

Delay [ns]: 0
LogNormal off

Corr with off
Power Ratio [dB]: -

Freq Ratio:

Speed [km/h]: 350km/h
Dinin 50m

D¢ 1000m

7.14.2 HST2 Tunnel Leaky Cable, HST2 Tunnel Leaky Cable (DL+UL)

3GPP TS25.141, annex D.4A "High Speed Train"

The standards (DL + UL) consider the downlink and the uplink, i.e. with twice the speed.
That is, if a doppler shift occurs in the downlink, the mobile receiver synchronizes to that
shifted frequency. The uplink to the base station then results in a doppler shift enlarged

by factor two.

Path 1
Profile [Type] Rice
Loss [dB]: 10
Delay [ns]: 0
LogNormal off
Corr with off
Power Ratio [dB]: 0
Freq Ratio: 1
Speed [km/h]: 300km/h
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3GPP/LTE Moving Propagation

7.14.3 HST3 Tunnel Multi Antennas, HST3 Tunnel Multi Antennas (DL+UL)

3GPP TS25.141, annex D.4A "High Speed Train" and 3GPP TS36.141, annex B.3A
"High Speed Train"

The standards (DL + UL) consider the downlink and the uplink, i.e. with twice the speed.
That is, if a doppler shift occurs in the downlink, the mobile receiver synchronizes to that
shifted frequency. The uplink to the base station then results in a doppler shift enlarged

by factor two.

Path 1
Profile [Type] Pure Doppler
Loss [dB]: 0
Delay [ns]: 0
LogNormal off
Corr with off
Power Ratio [dB]: -
Freq Ratio:
Speed [km/h]: 300km/h
Dmin 2m
D¢ 300m

7.15 3GPP/LTE Moving Propagation

7.15.1 Reference + Moving Channel

Table 7-34: 3GPP TS 25.101, annex B2.3

Path 1 Path 2
Profile [Type] Static Static
Loss [dB]: 0 0
Delay [ns]: 0 1... 6us
LogNormal off off
Corr with off off
Power Ratio [dB]: 0 0
Freq Ratio: 1 1
Speed [km/h]: 0 0
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3GPP/LTE Moving Propagation

Period: 157,0796s = 2*P1/0.04
(Mean)-Delay: 3.5us

7.15.2 ETU 200Hz Moving (UL Timing Adjustment, Scenario 1)

Table 7-35: 3GPP TS36.141, annex B.4 "Moving Propagation Conditions"

Path 1 Path 2 Path 3 Path 4 Path 5

Profile [Type] | Rayleigh Rayleigh Rayleigh Rayleigh Rayleigh
Loss [dB]: 1 1 1 0 0
Delay [ns]: 0 50 120 200 230
LogNormal off off off off off
Corr with off off off off off
Power Ratio 0 0 0 0 0
[dB]:
Doppler [Hz]:
Speed [km/h]: | 120 120 120 120 120

Path 6 Path 7 Path 8 Path 9
Profile [Type] Rayleigh Rayleigh Rayleigh Rayleigh
Loss [dB]: 0 3 5 7
Delay [ns]: 500 1600 2300 5000
LogNormal off off off off
Corr with off off off off
Power Ratio [dB]: |0 0 0 0
Doppler [Hz]:
Speed [km/h]: 120 120 120 120

Period: 157,0796s = 2*P1/0.04
Amplitude: 5us = 10us/2

7.15.3 Pure Doppler Moving (UL Timing Adjustment, Scenario 2)

Table 7-36: 3GPP TS36.141, annex B.4 "Moving Propagation Conditions”

Path 1
Profile [Type] Pure Doppler
Loss [dB]: 0
Delay [ns]: 0
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Watterson Standards

Path 1
LogNormal off
Corr with off
Power Ratio [dB]: 0
Doppler [Hz]:
Speed [km/h]: 350
Period: 48,33s = 2*P1/0.13
Amplitude: 5us = 10us/2
7.16 Watterson Standards
7.16.1 Watterson I1
Path 1 Path 2 Path 3 Path 4 Path 5
Profile [Type] | Gauss-Watter- | Gauss-Watter- | Gauss-Watter- | Gauss-Watter- | Gauss-Watterson
son son son son
Loss [dB]: 41 4.3 1.2 7.2 13.5
Delay [ns]: 40000 40000 40000 290000 1139000
LogNormal off off off off off
Corr with off off off off off
Freq. Spread: | 0.0073 0.0318 0.0272 0.144 0.34
Freq Shift 0.0022 0.017 0.0094 0.0089 -0.167
[HZz]:
Speed [km/h]:

Tap 2: S(d) = 0,1 +/- 0,02

7.16.2 Watterson I2

Path 1 Path 2 Path 3 Path 4 Path 5 Path 6
Profile Gauss-Wat- | Gauss-Wat- | Gauss-Wat- | Gauss-Wat- | Gauss-Watter- | Gauss-Watter-
[Type] terson terson terson terson son son
Loss [dB]: | 4.1 55 1.7 5.9 17.6 12.6
Delay [ns]: | 40000 40000 40000 290000 590000 1126000
LogNormal | off off off off off off
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Path 1 Path 2 Path 3 Path 4 Path 5 Path 6

Corr with off off off off off off
Freq. 0.0064 0.0084 0.0153 0.18 0.334 0.336
Spread:

Freq Shift |-0.0008 0.0127 0.0071 0.0159 0.108 0.118
[HZz]:

Speed [km/

h]:
Tap 3: S(d) = 0,1 +/- 0,02

7.16.3 Watterson I3
Path 1 Path 2 Path 3 Path 4 Path 5
Profile [Type] | Gauss-Watter- | Gauss-Watter- | Gauss-Watter- | Gauss-Watter- | Gauss-Watterson
son son son son

Loss [dB]: 3.8 5.7 1.6 10.8 10.6
Delay [ns]: 445000 445000 445000 750000 750000
LogNormal off off off off off

Corr with off off off off off

Freq. Spread: | 0.034 0.032 0.0658 0.0104 0.013
Freq Shift 0.0764 0.0134 0.0989 0.121 0.141
[Hz]:

Speed [km/h]:

Path 6 Path 7 Path 8 Path 9

Profile [Type] Gauss-Watterson Gauss-Watterson Gauss-Watterson Gauss-Watterson

Loss [dB]: 7.7 12.9 104 8.5
Delay [ns]: 750000 1088000 1088000 1088000
LogNormal off off off off

Corr with off off off off

Freq. Spread: 0.0229 0.0149 0.0206 0.0335
Freq Shift [Hz]: 0.131 0.121 0.151 0.014

Speed [km/h]:

Tap 6: S(d) =1,0 +/- 0,1
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717 802.11n-MIMO Standards

According to IEEE 801.11-03/940r4
Rx Antenna Distance = 1
Tx Antenna Distance = 0.5

Distribution = Laplace

7171 Model A

Tap: Pfad 1
Cluster

Profil [Typ] Rayleigh
Loss [dB] 0

Delay [ns] 0

AoA 45

AS (A) 40

AoD 45

AS (D) 40

7.17.2 Model B

Tap: Pfad 1 Pfad 2 Pfad 3 Pfad 4

Cluster 1 2 1 2

Profil [Typ] | Rayleigh Rayleigh Rayleigh Rayleigh Rayleigh Rayleigh
(Relative) 0 54 10.8 3.2 16.2 6.3
Loss [dB]:

Delay [ns]: 0 10 20 20 30 30
AoA: 43 4.3 43 1184 43 1184
AS (A): 14.4 14.4 14.4 25.2 14.4 25.2
AoD: 225.1 2251 225.1 106.5 225.1 106.5
AS (D): 14.4 14.4 14.4 25.4 14.4 254
Distribution | Laplace Laplace Laplace Laplace Laplace Laplace
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Tap: Pfad 5 Pfad 6 Pfad 7 Pfad 8 Pfad 9
Cluster 1 2

Profil [Typ] | Rayleigh Rayleigh Rayleigh Rayleigh Rayleigh Rayleigh
(Relative) 21.7 94 12.5 15.6 18.7 21.8
Loss [dB]:

Delay [ns]: |40 40 50 60 70 80
AoA: 43 1184 118.4 1184 1184 118.4
AS (A): 14.4 25.2 25.2 25.2 25.2 25.2
AoD: 2251 106.5 106.5 106.5 106.5 106.5
AS (D): 14.4 254 25.4 254 254 25.4
Distribution | Laplace Laplace Laplace Laplace Laplace Laplace

7.17.3 Model C

Tap: Pfad 1 Pfad 2 Pfad 3 Pfad 4 Pfad 5 Pfad 6
Cluster

Profil [Typ] | Rayleigh Rayleigh Rayleigh Rayleigh Rayleigh Rayleigh
(Relative) 0 2.1 43 6.5 8.6 10.8
Loss [dB]:

Delay [ns]: 0 10 20 30 40 50

AoA: 290.3 290.3 290.3 290.3 290.3 290.3
AS (A): 24.6 24.6 24.6 24.6 24.6 24.6
AoD: 13.5 13.5 13.5 13.5 13.5 13.5

AS (D): 247 24.7 247 24.7 247 247
Distribution | Laplace Laplace Laplace Laplace Laplace Laplace
Tap: Pfad 7 Pfad 7 Pfad 8 Pfad 8 Pfad 9 Pfad 9
Cluster 1 2 1 2 1 2

Profil [Typ] | Rayleigh Rayleigh Rayleigh Rayleigh Rayleigh Rayleigh
(Relative) 13 5 15.2 7.2 17.3 9.3
Loss [dB]:

Delay [ns]: | 60 60 70 70 80 80

AoA: 290.3 332.3 290.3 332.3 290.3 3323
AS (A): 24.6 22.4 24.6 22.4 24.6 224
AoD: 13.5 56.4 13.5 56.4 13.5 56.4
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Tap: Pfad 7 Pfad 7 Pfad 8 Pfad 8 Pfad 9 Pfad 9
AS (D): 24.7 22.5 24.7 22.5 247 22.5
Distribution | Laplace Laplace Laplace Laplace Laplace Laplace
Tap: Pfad 10 Pfad 10 Pfad 11* Pfad 12* Pfad 13* Pfad 14*
Cluster 1 2

Profil [Typ] | Rayleigh Rayleigh Rayleigh Rayleigh Rayleigh Rayleigh
(Relative) 19.5 11.5 13.7 15.8 18 20.2
Loss [dB]:

Delay [ns]: |90 90 110 140 170 200
AoA: 290.3 332.3 332.3 332.3 332.3 332.3
AS (A): 24.6 22.4 22.4 22.4 22.4 22.4
AoD: 13.5 56.4 56.4 56.4 56.4 56.4

AS (D): 24.7 22.5 22.5 22.5 22.5 22.5
Distribution | Laplace Laplace Laplace Laplace Laplace Laplace

*) this paths are not simulated by the instrument

7.17.4 Model D

Tap: Pfad 1 Pfad 2 Pfad 3 Pfad 4 Pfad 5 Pfad 6
Cluster

Profil [Typ] | Rayleigh Rayleigh Rayleigh Rayleigh Rayleigh Rayleigh
(Relative) 0 0.9 1.7 2.6 35 4.3
Loss [dB]:

Delay [ns]: 0 10 20 30 40 50

AoA: 158.9 158.9 158.9 158.9 158.9 158.9
AS (A): 27.7 27.7 27.7 27.7 27.7 27.7
AoD: 332.1 332.1 332.1 332.1 332.1 332.1
AS (D): 274 27.4 274 27.4 274 27.4
Distribution | Laplace Laplace Laplace Laplace Laplace Laplace
Tap: Pfad 7 Pfad 8 Pfad 9 Pfad 10* Pfad 11

Cluster 1 9

Profil [Typ] | Rayleigh Rayleigh Rayleigh Rayleigh Rayleigh Rayleigh
(Relative) 52 6.1 6.9 7.8 9 6.6
Loss [dB]:
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Tap: Pfad 7 Pfad 8 Pfad 9 Pfad 10* Pfad 11

Delay [ns]: | 60 70 80 90 110 110

AoA: 158.9 158.9 158.9 158.9 158.9 320.2

AS (A): 27.7 27.7 27.7 27.7 27.7 314
AoD: 332.1 332.1 332.1 332.1 332.1 493

AS (D): 27.4 274 27.4 274 27.4 32.1
Distribution | Laplace Laplace Laplace Laplace Laplace Laplace
Tap: Pfad 12* Pfad 13* Pfad 14*

Cluster 1 2 1 2 1 2

Profil [Typ] | Rayleigh Rayleigh Rayleigh Rayleigh Rayleigh Rayleigh
(Relative) 111 9.5 13.7 12.1 16.3 14.7
Loss [dB]:

Delay [ns]: | 140 140 170 170 200 200
AoA: 158.9 320.2 158.9 320.2 158.9 320.2
AS (A): 27.7 314 27.7 314 27.7 314
AoD: 332.1 49.3 332.1 493 332.1 493
AS (D): 274 32.1 274 32.1 274 32.1
Distribution | Laplace Laplace Laplace Laplace Laplace Laplace
Tap: Pfad 15* Pfad 16*

Cluster 1 2 3 1 2 3

Profil [Typ] | Rayleigh Rayleigh Rayleigh Rayleigh Rayleigh Rayleigh
(Relative) 19.3 17.4 18.8 23.2 21.9 23.2
Loss [dB]:

Delay [ns]: | 240 240 240 290 290 290
AoA: 158.9 320.2 276.1 158.9 320.2 276.1
AS (A): 27.7 314 374 27.7 314 374
AoD: 332.1 49.3 275.9 332.1 49.3 275.9
AS (D): 274 32.1 36.8 274 32.1 36.8
Distribution | Laplace Laplace Laplace Laplace Laplace Laplace
Tap: Pfad 17* Pfad 18*
Cluster 2 3

Profil [Typ] Rayleigh Rayleigh Rayleigh
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Tap: Pfad 17* Pfad 18*
(Relative) Loss 25.5 252 26.7
[dB]:

Delay [ns]: 340 340 390
AoA: 320.2 276.1 276.1
AS (A): 314 37.4 374
AoD: 493 275.9 275.9
AS (D): 32.1 36.8 36.8
Distribution Laplace Laplace Laplace

*) this paths are not simulated by the instrument

7.17.5 Model E

Tap: Pfad 1 Pfad 2 Pfad 3 Pfad 4 Pfad 5

Cluster 1 2

Profil [Typ] | Rayleigh Rayleigh Rayleigh Rayleigh Rayleigh Rayleigh
(Relative) 2.6 3 3.5 3.9 45 1.8
Loss [dB]:

Delay [ns]: 0 10 20 30 50 50

AoA: 163.7 163.7 163.7 163.7 163.7 251.8
AS (A): 35.8 35.8 35.8 35.8 35.8 41.6
AoD: 105.6 105.6 105.6 105.6 105.6 293.1
AS (D): 36.1 36.1 36.1 36.1 36.1 42.5
Distribution | Laplace Laplace Laplace Laplace Laplace Laplace
Tap: Pfad 6 Pfad 7 Pfad 8

Cluster 1 2 1 2 1 2

Profil [Typ] | Rayleigh Rayleigh Rayleigh Rayleigh Rayleigh Rayleigh
(Relative) 5.6 3.2 6.9 4.5 8.2 5.8
Loss [dB]:

Delay [ns]: |80 80 110 110 140 140
AoA: 163.7 251.8 163.7 251.8 163.7 251.8
AS (A): 35.8 41.6 35.8 41.6 35.8 41.6
AoD: 105.6 293.1 105.6 293.1 105.6 293.1
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Tap: Pfad 6 Pfad 7 Pfad 8

AS (D): 36.1 425 36.1 425 36.1 42.5
Distribution | Laplace Laplace Laplace Laplace Laplace Laplace
Tap: Pfad 9 Pfad 10

Cluster 1 2 3 1 2 3

Profil [Typ] | Rayleigh Rayleigh Rayleigh Rayleigh Rayleigh Rayleigh
(Relative) 9.8 71 7.9 1.7 9.9 9.6
Loss [dB]:

Delay [ns]: | 180 180 180 230 230 230
AoA: 163.7 251.8 80 163.7 251.8 80

AS (A): 35.8 41.6 37.4 35.8 41.6 37.4
AoD: 105.6 293.1 61.9 105.6 293.1 61.9
AS (D): 36.1 42.5 38 36.1 42.5 38
Distribution | Laplace Laplace Laplace Laplace Laplace Laplace
Tap: Pfad 11* Pfad 12*

Cluster 1 2 3 1 2 3

Profil [Typ] | Rayleigh Rayleigh Rayleigh Rayleigh Rayleigh Rayleigh
(Relative) 13.9 10.3 14.2 16.1 14.3 13.8
Loss [dB]:

Delay [ns]: | 280 280 280 330 330 330
AoA: 163.7 251.8 80 163.7 251.8 80

AS (A): 35.8 41.6 37.4 35.8 41.6 374
AoD: 105.6 293.1 61.9 105.6 293.1 61.9
AS (D): 36.1 42.5 38 36.1 42.5 38
Distribution | Laplace Laplace Laplace Laplace Laplace Laplace
Tap: Pfad 13* Pfad 14*

Cluster 1 2 3 1 2 3

Profil [Typ] | Rayleigh Rayleigh Rayleigh Rayleigh Rayleigh Rayleigh
(Relative) 18.3 14.7 18.6 20.5 18.7 18.1
Loss [dB]:

Delay [ns]: | 380 380 380 430 430 430
AoA: 163.7 251.8 80 163.7 251.8 80

AS (A): 35.8 41.6 374 35.8 41.6 374
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Tap: Pfad 13* Pfad 14*

AoD: 105.6 293.1 61.9 105.6 293.1 61.9

AS (D): 36.1 42.5 38 36.1 425 38
Distribution | Laplace Laplace Laplace Laplace Laplace Laplace
Tap: Pfad 15* Pfad 16* Pfad 17* | Pfad 18*
Cluster 1 2 3 4 2 4 4 4

Profil [Typ] | Rayleigh | Rayleigh | Rayleigh | Rayleigh | Rayleigh Rayleigh | Rayleigh | Rayleigh
(Relative) | 22.9 19.9 22.8 20.6 224 20.5 20.7 24.6
Loss [dB]:

Delay [ns]: | 490 490 490 490 560 560 640 730
AoA: 163.7 251.8 80 182 251.8 182 182 182

AS (A): 35.8 41.6 374 40.3 41.6 40.3 40.3 40.3
AoD: 105.6 293.1 61.9 275.7 293.1 275.7 275.7 275.7
AS (D): 36.1 42.5 38 38.7 42.5 38.7 38.7 38.7
Distribu- Laplace Laplace | Laplace | Laplace | Laplace Laplace | Laplace Laplace
tion

*) this paths are not simulated by the instrument

7.17.6 Model F

Tap: Pfad 1 Pfad 2 Pfad 3 Pfad 4 Pfad 5

Cluster 1 2

Profil [Typ] | Rayleigh Rayleigh Rayleigh Rayleigh Rayleigh Rayleigh
(Relative) 3.3 3.6 3.9 4.2 4.6 1.8
Loss [dB]:

Delay [ns]: |0 10 20 30 50 50

AoA: 315.1 315.1 315.1 315.1 315.1 180.4
AS (A): 48 48 48 48 48 55

AoD: 56.2 56.2 56.2 56.2 56.2 183.7
AS (D): 41.6 41.6 416 41.6 416 55.2
Distribution | Laplace Laplace Laplace Laplace Laplace Laplace
Tap: Pfad 6 Pfad 7 Pfad 8

Cluster 1 2 1 2 1 2

Profil [Typ] | Rayleigh Rayleigh Rayleigh Rayleigh Rayleigh Rayleigh
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Tap: Pfad 6 Pfad 7 Pfad 8

(Relative) 5.3 2.8 6.2 3.5 71 4.4
Loss [dB]:

Delay [ns]: |80 80 110 110 140 140
AoA: 315.1 180.4 315.1 180.4 315.1 180.4
AS (A): 48 55 48 55 48 55
AoD: 56.2 183.7 56.2 183.7 56.2 183.7
AS (D): 41.6 55.2 41.6 55.2 41.6 55.2
Distribution | Laplace Laplace Laplace Laplace Laplace Laplace
Tap: Pfad 9 Pfad 10

Cluster 1 2 3 1 2 3

Profil [Typ] | Rayleigh Rayleigh Rayleigh Rayleigh Rayleigh Rayleigh
(Relative) 8.2 5.3 5.7 9.5 7.4 6.7
Loss [dB]:

Delay [ns]: | 180 180 180 230 230 230
AoA: 315.1 180.4 747 315.1 180.4 747
AS (A): 48 55 42 48 55 42
AoD: 56.2 183.7 153 56.2 183.7 153

AS (D): 41.6 55.2 47.4 41.6 55.2 47.4
Distribution | Laplace Laplace Laplace Laplace Laplace Laplace
Tap: Pfad 11* Pfad 12*

Cluster 1 2 3 1 2 3

Profil [Typ] | Rayleigh Rayleigh Rayleigh Rayleigh Rayleigh Rayleigh
(Relative) 11 7 10.4 12.5 10.3 9.6
Loss [dB]:

Delay [ns]: | 280 280 280 330 330 330
AoA: 315.1 180.4 747 315.1 180.4 747

AS (A): 48 55 42 48 55 42

AoD: 56.2 183.7 153 56.2 183.7 153

AS (D): 41.6 55.2 47.4 41.6 55.2 47.4
Distribu- Laplace Laplace Laplace Laplace Laplace Laplace
tion
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Tap: Pfad 13* Pfad 14*

Cluster 1 2 3 4 1 2 3 4

Profil [Typ] | Rayleigh | Rayleigh Rayleigh | Rayleigh | Rayleigh | Rayleigh | Ray- Rayleigh
leigh

(Relative) 14.3 10.4 141 8.8 16.7 13.8 12.7 13.3

Loss [dB]:

Delay [ns]: | 400 400 400 400 490 490 490 490

AoA: 315.1 180.4 747 251.5 315.1 180.4 747 251.5

AS (A): 48 55 42 28.6 48 55 42 28.6

AoD: 56.2 183.7 153 112.5 56.2 183.7 153 112.5

AS (D): 41.6 55.2 47.4 27.2 41.6 55.2 47.4 27.2

Distribu- Laplace Laplace Laplace Laplace Laplace |Laplace |Laplace | Laplace

tion

Tap: Pfad 15*

Cluster 1 2 3 4 5

Profil [Typ] Rayleigh Rayleigh Rayleigh Rayleigh Rayleigh

(Relative) Loss [dB]: 19.9 15.7 18.5 18.7 12.9

Delay [ns]: 600 600 600 600 600

AoA: 315.1 180.4 747 251.5 68.5

AS (A): 48 55 42 28.6 30.7

AoD: 56.2 183.7 153 112.5 291

AS (D): 41.6 55.2 47.4 27.2 33

Distribution Laplace Laplace Laplace Laplace Laplace

Tap: Pfad 16* Pfad 17* Pfad 18*

Cluster 2 5 6 6

Profil [Typ] Rayleigh Rayleigh Rayleigh Rayleigh

(Relative) Loss [dB]: 19.9 14.2 16.3 21.2

Delay [ns]: 730 730 880 1050

AoA: 180.4 68.5 246.2 246.2

AS (A): 55 30.7 38.2 38.2

AoD: 183.7 291 62.3 62.3

AS (D): 55.2 33 38 38

Distribution Laplace Laplace Laplace Laplace

|
Operating Manual 1171.5231.12 — 08

194




802.11n-MIMO Standards

*) this paths are not simulated by the instrument
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General Settings

8 Remote-Control Commands

This subsystem contains the commands needed to configure the fading simulator.

Dual-channel fading is possible when the instrument is fitted with the options R&S Signal
Generator-B14 (Fading Simulator) and R&S Signal Generator-B15 (Path Extension).

Unlike the SOURce subsystem SOURce?2, it is the second fader which responds here and
not the second baseband or RF path in dual-path instruments.

® SOURce<1> = Fader A

® SOURce2 = Fader B

The dynamic fading configurations Birth Death and Moving Propagation and the Fine
Delay configurations are available with option R&S Signal Generator-K71.

8.1 General Settings

[:SOURce<hw>]:FSIMulator:CONFIQUIatioN........cceeevureeeeeeieerieeeeeeeeerieeeeeeeesnaeeeesersnnaeaaees 197
[:SOURce<hw>]:FSIMulator:COPY:DESTINAtION........ceiiiiiiiieeeeiiieeeeeeeieeeeeeeneeeeeeenneeeeeeens 199
[:SOURce<hw>]:FSIMulator:COPY:EXECULE......cciiiiiii ittt 199
[:SOURce<hw>]:FSIMulator:COPY:SOURCE. ... ccicuiiiieiieeee et e e 200
[:SOURce<hw>]:FSIMulator:COUPIe:LOGNOrmMal:CSTD......cc.uuctieeereeennaaeeeeeeeeinaaeeeeeeeenens 200
[:SOURce<hw>]:FSIMulator:COUPIe:LOGNormal:LCONStaNt...........ccueeereeererenriieeeeeeeeeennn. 201
[:SOURce<hw>]:FSIMulator:COUPIE:SPEEU.........ccvuuuieeieeeeeieeeriiiieeeeeeeeeeerarneaeeeeeeseeessnnns 202
[:SOURCe<hW>]:FSIMUIAtOr:CSPEEA. .....uuieeieiteieeiiitce e eeeteie e e eetaee e e e etteeeeeeaaeeeeeesnaeeeerenns 202
[:SOURce<hw>]:FSIMUlator:FREQUENCY......uuiiiiieiiiiiieeeereeiieseseeeernneseesseesaaesseenessasenaenes 203
[:SOURce<hw>]:FSIMulator:GLOBAal:SEED........cccciiiiiiiiie et 203
[:SOURce<hw>]:FSIMulator:HOPPING:MODE..........ooiiiaeeee et 203
[:SOURce<hw>]:FSIMulator:IGNore:RFCHANGES. ......ccevrriuruaaaaeeeeeeeeieieeieeeae e e eeeeeeeeeeeennnas 204
[:SOURCce<hw>]:FSIMUulator:ILOSS:CSAMPIES. .......ceevvrrreiieieeeeeeeeeeeererrariaaeeeeeeeesereeessnnanes 205
[:SOURCce<hw>]:FSIMUIator:ILOSS:MODE........cccuuvuruririniiiiieieieseeeeeeeeeserereeeeeeeeesssrarsnnnnnn 205
[:SOURCe<hw>]:FSIMUIAtor:ILOSS[ILOSS]..uuuiiiirriieeeeieeiieeeeeeetee e e e e eeteeeeeeeereeeeeeeraaeeeeeenas 206
[:SOURce<hw>]:FSIMUlator:KCONStANt. .....ccieieeieieeeeeiice e eeeeecee e e e e e s ees s e e e e e e e eeenas 206
[:SOURce<hw>]:FSIMUIator:PRESEL.......cc e 206
[:SOURce<hw>]:FSIMUIatOrREST A . ... iiiieiiieee et e e e e 207
[:SOURce<hw>]:FSIMulator:RESTart:MODE.......cccceeeeeiiiiriiiiiieeieeeeeeeeeeeesrineeseeeeeeseeeesssnnas 207
[:SOURCe<hw>]:FSIMUIAtOr:ROUTE. .....ceevrririiieeieeeeeieeeeeitiiieeeeeeeeseeeeestabeaeeeeeeseseeessssanns 207
[:SOURce<hw>]:FSIMUulator:SDESHNAtION. ......iiiiieiieeeee i eee et eee et e e e e et e e e eeeaneeeeeeenes 210
[:SOURCce<hw>]:FSIMUIator:SPEEA:UNIT.....ccuuiieiiiiiiiiieeeeieeteeeeeeeetee e e e eenae e e e eeeraaeeeeeeenas 211
[:SOURce<hw>]:FSIMulator:STANAArd.........ciuiiiiiiieeeeec e e e e e e 211
[:SOURce<hw>]:FSIMulator:STANJArd:REFErENCE. ......cuuueieeriereeeeeeeeeeeeeeeereeeeeeevaaeeeereens 217
[:SOURce<hw>]:FSIMUIator:SUM:RATIO. ....iiueeeiii ettt e e e e 217
[:SOURCE<hW>]:F SIMUIAtOM :STATE] e eeeeeeeeeeeetieeeeeeeee et ettt ree e e e e e e e e e eeesbabeseeeeeeseeessnsanns 218
[:SOURCE]:FSIMUIAtOrCATAIOG. ....eeeeeeeeeeeeeeeeeerererssrsras e raaeaeseseeeeeaeasaaeeeseseeereeeeessrssrsrnnnnns 218
[:SOURCe<hW>]:FSIMUIAtOr:LOAD......uuieeieeieeeee ettt e e eeeee e e ettt eeeeeteeeeesaaeeseabeeeeresanaaerenns 218
[:SOURCE]:FSIMUIAtOrDELETE.....uuuieieeiietieieeeeeetiteeseeeeeetaaeeeeseestaaeeeseesnsaaeeesseeraneeeserenes 219
[:SOURCe<hW>]:FSIMUIator:STORE. ... cu e e e e 219
[:SOURce<hw>]:FSIMUlator:STORE:IFAST .. ..ottt 219
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[:SOURce<hw>]:FSIMulator:CONFiguration <Configuration>

Sets the fading configuration.

To activate the selected fading configuration, use the remote-control command for
switching the state.



Fading Simulator Remote-Control Commands

I EEEEEEEEEEEE—————————.
General Settings

Parameters:

<Configuration> STANdard | DEL30 | DEL50 | BIRThdeath | MDELay | UDYNamic |
TClnterferer | HSTRain | DSSimulation
STANdard

In the Standard Delay configuration, each group consists of five
paths. This means that 20 or 40 paths can be simulated for a fading
channel. The resolution for the path-specific delay is 10ns.

DEL30

In the Fine Delay 30 MHz configuration, each of the groups con-
sists of three paths. This means that 12 or 24 paths can be simu-
lated for a fading channel. The resolution for the path-specific
delay is 10 ps. The RF bandwidth is limited to 30 MHz.

DEL50

In the Fine Delay 50 MHz configuration, each of the groups con-
sists of two paths. This means that 8 or 16 paths can be simulated
for a fading channel. The resolution for the path-specific delay is
10ps. An RF bandwidth of 50 MHz is available.

BIRThdeath

In the Birth Death Propagation configuration, the fading simulator
simulates dynamic propagation conditions in conformity with the
test case 3GPP, 25.104-320, annex B4. Two paths are simulated
which appear (Birth) or disappear (Death) in alternation at arbitrary
points in time.

MDELay

In the Moving Propagation configuration, the fading simulator sim-
ulates dynamic propagation conditions in conformity with the test
case 3GPP, 25.104-320, annex B3.

Two paths are simulated: Path 1 has fixed delay, while the delay
of path 2 varies slowly in a sinusoidal fashion.

UDYNamic
The User Dynamic configuration is provided for future use.

TClnterferer

In the 2 Channel Interferer configuration, the fading simulator sim-
ulates test case 5 and 6 from MediaFlo.

Two paths are simulated: Path 1 has fixed delay, while the delay
of path 2 varies slowly in a sinusoidal fashion or appears or dis-
appears in alternation at arbitrary points in time (hopping).
HSTRain

In the High Speed Train Propagation configuration, the fading
simulator simulates dynamic propagation conditions in conformity
with the test case 3GPP, 25.141-xxx, annex D.4A. One path per
scenario is simulated.

DSSimulation

Provided for the simulation of the dynamic propagation conditions,
see chapter 8.9, "Dynamic Scenario Simulation", on page 272.

*RST: STAN
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Example: FSIM:CONF MDEL

selects a moving propagation configuration.
FSIM:MDEL:STAT ON

activates the moving propagation for fader A.

[:SOURce<hw>]:FSIMulator:COPY:DESTination <Destination>

This command determines the destination for the copy operation for a fading path group.
It is available only for the fading configurations "Standard Delay" and "Fine Delay 30
MHz / 50 MHZz" (SOURce : FSIM: DELay:STATe ON Or
SOURce:FSIM:DEL30|50:STATe ON).

Parameters:

<Destination> integer
Range: 1 to 4 (Standard Delay)/ 8 (Fine Delay)
Increment: 1
*RST: 2

Example: FSIM:DEL:STAT ON

activates the "Standard Delay" fading configuration.
FSIM:COPY:DEST 4

sets fading group 4 as the destination for the copy operation.
FSIM:COPY:SOUR 1

sets fading group 1 as the source for the copy operation.
FSIM:COPY :EXEC

copies the settings from group 1 to group 4.

Options: Option B14; Options B13 and B10; SOURce2 only with option B15;
Range of values 5 to 8 only with option B15

[:SOURce<hw>]:FSIMulator:COPY:EXECute

This command causes the copy operation to execute for a fading path group. The source
group settings are copied to the destination group. This command is available only for
the "Standard Delay" and "Fine Delay 30 MHz / 50 MHz" fading configurations
(SOURce:FSIM:DELay:STATe ON or SOURce:FSIM:DEL30|50:STATe ON).

Example: FSIM:DEL:STAT ON

activates the "Standard Delay" fading configuration.
FSIM:COPY:DEST 4

sets fading group 4 as the destination for the copy operation.
FSIM:COPY:SOUR 1

sets fading group 1 as the source for the copy operation.
FSIM:COPY :EXEC

copies the settings from group 1 to group 4.
Usage: Event

Options: Option B14; Options B13 and B10; SOURce2 only with option B15

|
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[:SOURce<hw>]:FSIMulator:COPY:SOURce <Source>

This command determines the source for the copy operation for a fading path group. It
is available only for the fading configurations "Standard Delay" and "Fine Delay 30 MHz /
50 MHz" (SOURce: FSIM:DELay: STATe ON or SOURce:FSIM:DEL30|50:STATe

ON).

Parameters:

<Source> float
Range: 1 to 4 (Standard Delay) / 8 (Fine Delay)
*RST: 1

Example: FSIM:DEL:STAT ON

activates the "Standard Delay" fading configuration.
FSIM:COPY:DEST 4

sets fading group 4 as the destination for the copy operation.
FSIM:COPY:SOUR 1

sets fading group 1 as the source for the copy operation.
FSIM:COPY:EXEC

copies the settings from group 1 to group 4.

Options: Option B14; Options B13 and B10; SOURce2 only with option B15;
Range of values 5 to 8 only with option B15

[:SOURce<hw>]:FSIMulator:COUPIle:LOGNormal:CSTD <Cstd>

This command couples the setting for the lognormal standard deviation for the paths of
both faders. A change in the standard deviation in one fader leads to a corresponding
change in the other path.

Activation of coupling sets the standard deviation setting
fader for which coupling was activated. After activation, any change in one of the two
faders is automatically made in the other fader as well.

Parameters:
<Cstd> 0]1|OFF|ON

*RST: 0
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Example: FSIM:ROUT FAAFBB
the fading signal from fader A is output on path A and the fading

signal from fader B is output on path B.
FSIM:DEL:STAT ON

activates the "Standard Delay" fading configuration for fader A.
SOUR2:FSIM:DEL:STAT ON

activates the "Standard Delay" fading configuration for fader B.
FSIM:DEL:GRO:PATH2:LOGN:STAT ON

activates lognormal fading for fading path 2 of fader A.
SOUR2:FSIM:DEL:GRO:PATH2 : LOGN: STAT ON

activates lognormal fading for fading path 2 of fader B.
FSIM:COUP:LOGN:CSTD ON

activates coupling of the standard deviation of the two paths. The
settings in fader A are transferred to fader B.

Options: Options B14 and B15; Options B13 and B10

[:SOURce<hw>]:FSIMulator:COUPle:LOGNormal:LCONstant <LConstant>

With lognormal fading, this command couples the setting of the "Local Constant" for the
paths of both faders. A change in the local constant in one fader leads to a corresponding
change in the second fader.

Activation of coupling sets the local constant setting

fader for which coupling was activated. After activation, any change in one of the two
faders is automatically made in the other fader as well.

Parameters:
<LConstant> 0]1|OFF|ON

*RST: 0

Example: FSIM:ROUT FAAFBB
the fading signal from fader A is output on path A and the fading

signal from fader B is output on path B.
FSIM:DEL:STAT ON

activates the "Standard Delay" fading configuration for fader A.
SOUR2:FSIM:DEL:STAT ON

activates the "Standard Delay" fading configuration for fader B.
FSIM:DEL:GRO:PATH2:LOGN:STAT ON

activates lognormal fading for fading path 2 of fader A.
SOUR2:FSIM:DEL:GRO: PATH2 : LOGN: STAT ON

activates lognormal fading for fading path 2 of fader B.
SOUR2 : FSIM:COUP:LOGN:LCON ON

activates coupling of the local constants in both faders. The set-
tings in fader B are transferred to fader A.

Options: Options B14 and B15; Options B13 and B10

|
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[:SOURce<hw>]:FSIMulator:COUPle:SPEed <Speed>

This command couples the setting for the speed for the paths of both faders. A change
in the speed in one fader leads to a corresponding change in the second fader. The
Common Speed for all Paths setting is also coupled (SOURce: FSIM: CSPeed).

Activation of coupling sets the speed settings

ond fader to that of the first fader for which coupling was activated. After activation, any
change in one of the two faders is automatically made in the other fader as well.

Parameters:
<Speed> 01| OFF|ON

*RST: 0

Example: FSIM:ROUT FAAFBB
the fading signal from fader A is output on path A and the fading
signal from fader B is output on path B.
FSIM:DEL:STAT ON

activates the "Standard Delay" fading configuration for fader A.
SOUR2:FSIM:DEL:STAT ON

activates the "Standard Delay" fading configuration for fader B.
FSIM:COUP:SPE ON

activates coupling of the speed for the paths of both faders. The
settings in fader A are transferred to fader B.

Options: Option B14 and B15; Options B13 and B10

[:SOURce<hw>]:FSIMulator:CSPeed <CSpeed>

This command determines whether or not the same speed is set for all of the activated
fading paths. When set to On, a change in the speed for one path automatically leads in
a change in the speed for all other paths.

This command is available only in the "Standard Delay" and "Fine Delay 30 MHz / 50
MHZz" fading configurations (SOURce : FSIM: DELay:STATe ON or
SOURce:FSIM:DEL30|50:STATe ON).

If coupling of the speed is activated in instruments with two faders
(SOURce:FSIM:COUPled:SPEed ON), this parameter is also coupled.

When coupling is activated, the settings of the path for which coupling is switched on are
accepted for both paths. Afterwards, the most recent modification applies to both paths
(no matter in which path it was made).

Parameters:

<CSpeed> 0]1]OFF|ON
*RST: 1

Example: FSIM:DEL:STAT ON

activates the "Standard Delay" fading configuration.
FSIM:CSP ON

activates coupling of the speed for all active fading paths.
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General Settings

Options: Option B14; Options B13 and B10; SOURce2 only with option B15

[:SOURce<hw>]:FSIMulator:FREQuency <Frequency>

This command determines the virtual RF frequency if the baseband signal is output (and
not the RF signal) on the instrument. The entered value is used as the basis for computing
the Doppler shift.

Parameters:
<Frequency> float
Range: 1E5 to 100E9
Increment: 0.01
*RST: 1E9
Default unit: Hz

Example: FSIM:SDES BB
specifies that the Doppler shift is computed on the basis of the
virtual RF frequency.
FSIM:FREQ 2GHz

sets the virtual frequency to 2 GHz.

Options: Option B14; Options B13 and B10; SOURce2 only with option B15

[:SOURce<hw>]:FSIMulator:GLOBal:SEED <Seed>

This command enters the fading start seed. This value is global for the instrument.

Parameters:
<Seed> float
Range: 0to9
*RST: 0
Example: FSIM:GLOB:SEED 2
sets the start seed to 2
Options: Option B14; Options B13 and B10; SOURce2 only with option B15

[:SOURce<hw>]:FSIMulator:HOPPing:MODE <Mode>

This command activates frequency hopping and determines how fading is resumed after
a frequency hop. This command is available only for the "Standard Delay" and "Fine
Delay 30 MHz / 50 MHz" fading configurations.

Prior to activating frequency hopping, list mode and the desired frequency table must be
activated.

|
Operating Manual 1171.5231.12 — 08 203



Fading Simulator

Remote-Control Commands

Parameters:
<Mode>

Example:

Options:

General Settings

OFF | IBANd | OOBand

OFF

Frequency hopping is deactivated.

IBANd

Frequency hopping is activated. After hopping back to a previous
hop frequency, the fading process is resumed as if the fading had
continued also at this frequency, i.e. the process is not restarted.
OOBand

Frequency hopping is activated. After hopping back to a previous
hop frequency, the fading process is restarted and is thus not cor-
related with the fading process which was underway prior to the
frequency hop to this frequency.

*RST: 0

MMEM:CDIR 'D:\user\fading

sets the default directory to D: \user\fading.

LIST:SEL 'fadingl'

selects the file fadingl with the frequency values for the fre-
quency hops.

LIST:DWEL 2E-3

sets a dwell time of 2 ms between two frequency hops.
LIST:MODE AUTO

selects untriggered list mode.
FREQ:MODE LIST

activates list mode.
FSIM:HOPP:MODE IBAN

activates frequency hopping. The fading process is restarted after
a hop back.

Option B14; Options B13 and B10; SOURce2 only with option B15

[:SOURce<hw>]:FSIMulator:IGNore:RFCHanges <RfChanges>

(instruments with RF output only)

This command determines whether frequency changes < 5% are ignored. This enables
faster frequency hopping.

Parameters:
<RfChanges>

Example:

Options:

0|1|OFF|ON
*RST: 0

FSIM:IGN:RFCH ON
Ignores frequency changes < 5% for the fading.

Option B14; Options B13 and B10; SOURce2 only with option B15
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[:SOURce<hw>]:FSIMulator:ILOSs:CSAMples?

This command queries the share of samples which were clipped due to the insertion loss

setting.

Return values:
<CSamples>

Example:

Usage:

Options:

string

FSIM:ILOS:CSAM?

queries the share of samples which were clipped.
Response: 11

11% of the samples were clipped.

Query only
Option B14; Options B13 and B10; SOURCce2 only with option B15

[:SOURce<hw>]:FSIMulator:ILOSs:MODE <Mode>

This command sets the insertion loss of the fading simulator.

Parameters:
<Mode>

Example:

Options:

NORMal | LACP | USER

NORMal

The minimum insertion loss for a path of the fading simulator is set
to a fixed value of 18 dB. The value is chosen so that even when
lognormal fading is switched on, overdrive will occur only very
rarely in the fading simulator. This setting is recommended for
BERTSs.

LACP

The minimum insertion loss is between 6 and 12dB. This value is
dependent upon the "Path Loss" setting of the fading paths which
are switched on. "Low ACP" mode is only recommended for fading
paths with Raleigh profile. Only in this case statistical distribution
of level fluctuation is ensured. For other fading profiles, non-stat-
istical level fluctuations occur which lead to an enormous increase
of clipping. However, monitoring the percentage of clipped sam-

ples is recommended for Raleigh paths also.

USER

Any value for the minimum insertion loss in the range from 0 dB

to 18 dB can be selected. Enter the value using the

[SOURce] :FSIMulator:ILOSs[:L0SS] command

*RST: NORMal

FSIM:ILOS:MODE USER

chooses the user-defined setting for the insertion loss.
FSIM:ILOS 4 dB

sets the minimum insertion loss to 4 dB.

Option B14; Options B13 and B10; SOURce2 only with option B15
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General Settings

[:SOURce<hw>]:FSIMulator:ILOSs[:LOSS] <Loss>

This command sets the user-defined insertion loss of the fading simulator when "User"
is selected.

In the "Normal" and "Low ACP" modes, the current setting of the value can be queried.

Parameters:
<Loss> float
Range: -3 to 30
Increment: 0.1
*RST: 0
Default unit: dB
Example: FSIM:ILOS:MODE USER
chooses the user-defined setting for the insertion loss.
FSIM:ILOS 4 dB
sets the minimum insertion loss to 4 dB.
Options: Option B14; Options B13 and B10; SOURce2 only with option B15

[:SOURce<hw>]:FSIMulator:KCONstant <KConstant>

This command selects whether to keep the speed or the Doppler shift constant in case
of frequency changes.

Parameters:
<KConstant> SPEed | DSHift
*RST: SPEed
Example: FSIM:KCON SPE
keeps the speed constant in case of frequency changes.
Options: Option B14; Options B13 and B10; SOURce2 only with option B15

[:SOURce<hw>]:FSIMulator:PRESet

This command sets the default settings (preset) for fading simulation.
e :FSIM:STAN CDMAS

e :FSIM:DEL:STAT ON

e :FSIM:SDES RF

e :FSIM:SPE:UNIT KMH

e :FSIM:REST:MODE AUTO

e :FSIM:IGN:RFCH OFF

e :FSIM:HOPP:MODE OFF

e :FSIM:COUP:... OFF

e :FSIM:ILOS:MODE NORM

e :FSIM:DEL:GRO1:PATHI1:STAT ON

e :FSIM:DEL:GRO1:PATHI:PROF RAYL

|
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e :FSIM:DEL:GRO<n>:PATH<n>:STAT OFF

Example: FSIM:PRES
resets fading simulation to the default values.
Usage: Event
Options: Option B14; Options B13 and B10; SOURce2 only with option B15

[:SOURce<hw>]:FSIMulator:RESTart

This command triggers a restart of fading simulation if manual restart is chosen
(FSIMulator:RESTart :MODE MANual). For two-channel fading, a restart is triggered
for both faders if manual restart is chosen for both faders.

Example: FSIM:REST:MODE MAN

selects manual mode for triggering a restart.
FSIM:REST

triggers a restart of fading simulation. The fading process begins
at a defined start point.

Usage: Event

Options: Option B14; Options B13 and B10; SOURce2 only with option B15

[:SOURce<hw>]:FSIMulator:RESTart:MODE <Mode>
This command selects how a restart of fading simulation is triggered.

Parameters:
<Mode> AUTO | MANual | EXT1 | EXT2

AUTO
The modulation signal is continually faded.

MANual
A restart is triggered by the command
[SOURce] :FSIMulator:RESTart

EXT1|2
A restart is triggered by baseband A/B.
*RST: AUTO

Example: FSIM:REST:MODE MAN

selects manual mode for triggering a restart.
FSIM:REST

triggers a restart of fading simulation.

Options: Option B14; Options B13 and B10; SOURce2 only with option B15

[:SOURce<hw>]:FSIMulator:ROUTe <Route>

This command selects on which baseband path the faded signal is output (dual-path
instruments only). The input signal of the fader is selected with command
SOURce:BB:ROUTe
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Parameters:
<Route>

General Settings

FAA | FAMAXAB | FAAFBA | FAMAXA | FBMAXB | FAAFBB |
FABFBB | FBMAXAB | FAABFBAB | FBA | FA1A2BFB1A2B |
FA1A2BFB1A2BM24 | FATA2BFB1A2BMA42 |
FA1A2BFB1A2BM23 | FATA2BFB1A2BM32 |
FA1A2BFB1A2BM22 | FA1A2BFB1A2BM12

FAA

The faded modulation signal of fader A is placed on baseband path
A. If the instrument is equipment with option B15, 40 fading paths
are available for fader A.

FAAFBB

The faded modulation signal of fader A is placed on baseband path
A and the faded modulation signal of fader B is placed on base-
band path B. 20 fading paths are available for each fader (requires
option B15).

FAAFBA

The faded modulation signal of fader A and B is placed on base-
band path A. 20 fading paths are available for each fader (requires
option B15).

FABFBB

The faded modulation signal of fader A and B is placed on base-
band path B. 20 fading paths are available for each fader (requires
option B15).

FAABFBAB

The faded modulation signal of fader A and B is placed on base-
band paths A and B. 20 fading paths are available for each fader
(requires option B15).

FAMAXA

The faded modulation signal of fader A is placed on baseband path
A. 40 fading paths are available for fader A. Fader B is switched
off (requires option B15).

FBMAXB

The faded modulation signal of fader B is placed on baseband path
B. 40 fading paths are available for fader B. Fader A is switched
off (requires option B15).

FAMAXAB

The faded modulation signal of fader A is placed on baseband
paths A and B. If the instrument is equipment with option B15, 40
fading paths are available for fader A and the signal from fader B
is not output, the signal flow of baseband B is interrupted.

FBMAXAB

The faded modulation signal of fader B is placed on baseband
paths A and B. 40 fading paths are available for fader B. The signal
from fader A is not output, the signal flow of baseband A is inter-
rupted (requires option B15).

FA1A2BFB1A2B | FA1A2BFB1A2BM22

Sets 2x2 MIMO mode
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Fader A is splitinto fader AA and fader AB. The faded modulation
signal of fader AA is placed on baseband path A. 10 fading path
are available for fader AA. The faded modulation signal of fader
AB is placed on baseband path B. 10 fading path are available for
fader AB.

Fader B is split into fader BA and fader BB. The faded modulation
signal of fader BA is placed on baseband path A. 10 fading path
are available for fader BA. The faded modulation signal of fader
BB is placed on baseband path B. 10 fading path are available for
fader BB.

FA1A2BFB1A2BM24
Sets 2x4 MIMO mode.

FA1A2BFB1A2BM42
Sets 4x2 MIMO mode

FA1A2BFB1A2BM23
Sets 2x3 MIMO mode

FA1A2BFB1A2BM32
Sets 3x2 MIMO mode

FA1A2BFB1A2BM12

sets "1x2 MIMO + Addition Baseband B" mode, i.e. the faded
MIMO signal of fader A is routed on baseband paths A and B; the
not faded signal of path B is added to both paths.

This mode is required for the test case 'Performance requirements
for UL timing adjustment’ according to TS 36.141, section 8.2.2.
For detailed description on how to set up the instrument for this
test case refer to the description 'Digital Standard EUTRA/LTE'.

*RST: 1 fader: FAA / 2 faders: FAAFBB
Example: FSIM:ROUT FAMAXA

places the faded baseband signal of fader A on baseband path A.
40 fading paths are available and fader B is switched off.

Options: Options B14; Options B13 and B10; FAAFBA | FAAFBB | FABFBB
| FAMAXA | FBMAXB | FBMAXAB: option B15 and second option
B10; FAMAXAB: second option B10

[:SOURce<hw>]:FSIMulator:SDEStination <SDestination>

This command selects the RF frequency which is used as a basis for computing the
Doppler shift.

|
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Parameters:
<SDestination> RF | BB

RF
The Doppler shift is computed using the RF frequency set on the
generator.

BB

The Doppler shift is computed based on a user-definable RF fre-
quency which is entered using the command

SOURce: FSIM: FREQuency.

*RST: RF

Example: FSIM:SDES RF
selects the RF frequency as the basis for computing the Doppler
shift.

Options: Option B14; Options B13 and B10; SOURce2 only with option B15

[:SOURce<hw>]:FSIMulator:SPEed:UNIT <Unit>

This command chooses the default unit for the parameter speed as displayed in the dia-
log.

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

specified.

Parameters:

<Unit> MPS | KMH | MPH | NMPH
*RST: KMH

Example: FSIM:SPE:UNIT MPS
sets meters per second as the default unit for the speed parameter
as displayed in the graphical user interface.

Options: Option B14; Options B13 and B10; SOURce2 only with option B15

[:SOURce<hw>]:FSIMulator:STANdard <Standard>

This command selects a predefined fading simulator setting which complies with the test
specifications found in the common mobile radio standards.

For a detailed summary of all of the default settings, see chapter 7, "Predefined Fading
Settings", on page 120.

|
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Standard / Test Case

<Predefined_Standard>

Description

USER

USER parameter cannot be
set. A query returns this value
if a user-defined Fading setting
was loaded or if one of the
associated settings was
changed subsequent to the
selection of a standard

CDMA

see chapter 7.1, "CDMA Stand-
ards", on page 120

CDMAO | CDMA3 | CDMAS8 | CDMA30
| CIDMA30 | CDMA100

CDMA 5 (0 km/h), CDMAG
(3km/h), CDMA1 (8 km/h),
CDMA2 (30 km/h), CDMA3 (30
km/h, 1 path), CDMA4 (100km/
h)

GSM

see chapter 7.2, "GSM Stand-
ards", on page 123

GTU1P5 | GBTU1P5 | GTU3P6 |
G6TU3P6 | GTU3 | G6TU3 | GTUG |
G6TUG | GTUS50 | GETUS50 | GBTU100
| GBTUGO

GSM Typical Urban
1,5/3/3,6/6/50/60/100 km/h, 6
and 12 path

GHT100 | GBHT100 | GHT120 |
G6HT120 | GHT200 | GBHT200

GSM Hilly Terrain 100/120 km/
h, 6 and 12 path

GRA130 | GRA250 | GRA300 |
GRA500

GSM Rural Area
130/250/300/500 km/h, 6 path

GET50 | GET60 | GET100

GSM Equal Test 50/60/100
km/h, 6 path

GTI5

GSM typical case for very
small cells, 5km/h, 2 path

NADC

see chapter 7.3, "NADC Stand-
ards", on page 128

NADCS8 | NADC50 | NADC100

NADC 8/50/100 km/h, 2 path

DCS1800/PCS1900

see chapter 7.4, "PCN Stand-
ards", on page 129

P6TU1 | PTU1 | P6TUS0 | PTU50

Typical Urban 1/50m’km/h, 6
and 12 path

P6HT100 | PHT100

Hilly Terrain 100 km/h, 6 and
12 path

PRA130

Rural Area 130 km/h, 6 path.

PETS50 | PET100

Equal Test 50/100 km/h, 6 path

Operating Manual

TETRA

see chapter 7.5, "TETRA Stand-
ards", on page 134

1171.5231.12 — 08

TTU | T6TU TETRA Typical Urban 50km/h,
2 path and 6 path

TBU TETRA 2 path

THT | T6HT TETRA Hilly Terrain 200 km/h,
2 path and 6 path

T4ET TETRA Equal Test 200 km/h,
4 path

TDU TETRA Mode Direct Mode

Rural Propagation Model 1
path
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General Settings

Standard / Test Case <Predefined_Standard> Description

TDR TETRA Mode Urban Propaga-
tion Mode 1 path

3GPP FDD G3C1|G3C2| G3C3 | G3C4 3GPP FDD Test Case x (BS)

see chapter 7.6, "3GPP Stand-
ards", on page 138

G3UEC1 | G3UEC2 | G3UEC3 | 3GPP FDD UE Test Case x
G3UEC4 | GBUECS5 | G3UEC6 (UE)

G3UECT7SE 3GPP FDD UE Sector (UE)
G3UECT7BE 3GPP FDD Beam (UE)
G3UEC8CQ 3GPP FDD CQl (UE)
G3UEPAS3 | G3UEPB3 3GPP FDD Pedestrian A 4

path / B 6 path (UE)

G3UEVAS | GBUEVASO0 | G3BUEVA120 | 3GPP FDD Vehicular A 6 path

(UE)
G3MBSFN3 3GPP MBSFN
G3TU3 | G3TUS0 | G3TU120 3GPP FDD Typical Urban 20
path
G3HT120 3GPP FDD Hilly Terrain 20
path
G3RA120 | G3RA250 3GPP FDD Rural Area 10 path
BD1 3GPP Birth Death 2 path
Moving Propagation MD1 3GPP Moving Propagation
"Ref. + Moving Channel",
2path
see chapter 7.15, "3GPP/LTE Mov- | MPLTEETU200 3GPP Moving Propagation
ing Propagation", on page 182 scenario 1 "ETU200HZz",

according to the test case
3GPP TS36.141, annex B4.

MPLTEPDOPP 3GPP Moving Propagation
scenario 2 "AWGN", according
to the test case

3GPP TS36.141, annex B4.

3GPP High Speed Train scenarios | G3HST10S | G3HST10SDU 3GPP HST1 "Open space",
according to the test case
3GPP TS25.141, annex D.4A
and 3GPP TS36.141, annex B.

3
see chapter 7.14, "3GPP/LTE High | GBHST2TLC | G3HST2TLCDU 3GPP HST2 "Tunnel with
Speed Train", on page 180 leaky cable", according to the
test case 3GPP TS25.141,
annex D.4A

|
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General Settings

Standard / Test Case

<Predefined_Standard>

Description

G3HST3TMA | G3HST3TMADU

3GPP HST3 "Tunnel for multi-
antennas", according to the
test case 3GPP TS25.141,
annex D.4A and

3GPP TS36.141, annex B.3

WLAN

see chapter 7.7, "WLAN Stand-
ards", on page 148

HL2A | HL2B | HL2C | HL2D | HL2E

WLAN HyperLan 18 path

DAB

see chapter 7.8, "DAB Stand-
ards", on page 153

DABRAO04 | DABRAO6

DAB Rural Area 4 and 6 path

DABTU12 | DABTUO6

DAB Typical Urban 12 and 6
path

DABSFN

DAB Single Frequency Net-
work (in the VHF range) 7 path

WIMAX

see chapter 7.9, "WIMAX Stand-
ards", on page 156

WMITUOIPA | WMITUOIPB | WMI-
TUVAG0 | WMITUVA120

Wimax ITU OIP-A, ITU OIP-B,
ITU V-A-60, ITU V-A-120

WMSUI1A360P90 | WMSUI1A360P75
| WMSUI1A030P90 |
WMSUI1A030P75

SUI 1 (omi ant. 90/75%),
SUI 1 (30 ant. 90/75%)

WMSUI2A360P90 | WMSUI2A360P75
| WMSUI2A030P90 |
WMSUI2A030P75

SUI 2 (omi ant. 90/75%),
SUI 2 (30 ant. 90/75%)

WMSUI3A360P90 | WMSUI3A360P75
| WMSUI3A030P90 |
WMSUI3A030P75

SUI 3 (omi ant. 90/75%),
SUI 3 (30 ant. 90/75%)

WMSUI4A360P90 | WMSUI4A360P75
| WMSUI4A030P90 |
WMSUI4A030P75

SUIl 4 (omi ant. 90/75%),
SUI 4 (30 ant. 90/75%)

WMSUI5A360P90 | WMSUI5A360P75
| WMSUI5A360P50 |
WMSUI5A030P90 | WMSUI5A030P75
| WMSUI5A030P50

SUI 5 (omi ant. 90/75/50%),
SUI 5 (30 ant. 90/75/50%)

WMSUIBA360P90 | WMSUIGA360P75
| WMSUIBA360P50 |
WMSUIBA030P90 | WMSUIBA030P75
| WMSUIBA030P50 |

SUI 6 (omi ant. 90/75/50%),
SUI 6 (30 ant. 90/75/50%)

WiIiMAX-MIMO

see chapter 7.12, "WIMAX-MIMO
Standards", on page 172

WMITUPB3L | WMITUPB3M | WMI-
TUPB3H | WMITUVAGOL | WMI-
TUVAG0M | WMITUVAGOH

ITU PB Low/Medium/High,
ITU VA Low/Medium/High

LTE

see chapter 7.10, "LTE Stand-
ards", on page 169

LTEEPAS | LTEEVAS | LTEEVATO |
LTEETU70 | LTEETU300 |
LTEMBSFN5

LTE EPA 5Hz,
LTE EVA 5/70Hz,
LTE ETU 70/300Hz,

LTE MBSFN 5Hz
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General Settings

Standard / Test Case <Predefined_Standard> Description

LTE-MIMO LMEPASL | LMEPASM | LMEPASH | | LTE EPA 5Hz Low/Medium/
, LMEVASL | LMEVASM | LMEVASH | | High, LTE EVA 5/70Hz Low/
hapter 7.11, "LTE-MIM '
gf:n%aarzts‘?,r on page 171 © LMEVATOL | LMEVA70M | LMEVA7OH | Medium/High,
' [ LMETU70L | LMETU70M | LTE ETU 70/300Hz Low/
LMETU70H | LMETU300L | Medium/High,
LMETU300M | LMETU300H

1XEVDO EVDO1CH1 | EVDO1CH1BCS | 1XEVDO Chan. 1/2/3/4/5
. EVDO1CH2 | EVDO1CH2BC5 |
hapter 7.13, "IxEVDO Stand-
B s;ge o "% | EVDO1CH3 | EVDO1CH3BC5 |
' EVDO1CH4 | EVDO1CH4BCS |
EVDO1CHS5 | EVDO1CHSBC5

WATTERSON WATTI1 | WATTI3 | WATTI2 Watterson 11, 12, 13

see chapter 7.16, "Watterson
Standards", on page 184

802.11n-MIMO WLANNMODA | WLANNMODB | 802.11n Model A/B/C/D/E/F
" WLANNMODC | WLANNMODD |

see chapter 7.17, "802.11n-MIMO

Standards", on page 186 WLANNMODE | WLANNMODF

|
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Parameters:
<Standard>

Example:

Options:

General Settings

USER | CDMA8 | CDMA30 | C1DMA30 | CDMA100 | CDMAQO |
CDMA3 | G6TU3 | GTU3 | GBTU50 | GTU50 | GEHT100 |
GHT100 | GRA250 | GET50 | GET100 | HL2A | HL2B | HL2C |
HL2D | HL2E | NADC8 | NADC50 | NADC100 | P6TU1 | PTU1 |
P6TUS0 | PTU50 | P6HT100 | PHT100 | PRA130 | PET50 |
PET100 | TTU | TBU | THT | TAET | G3C1| G3C2 | G3C3 | G3C4 |
G3UEC4 | G3UEC5 | G3UEC6 | G3UEC7SE | G3UECT7BE |
G3UEC8CQ | G3UEPA3 | G3UEPB3 | G3UEVA30 | G3UEVA120 |
G3TU3 | G3TU50 | G3TU120 | G3HT120 | G3RA120 | G3RA250 |
BD1 | MP1 | DABRAO4 | DABRAO6 | DABTU12 | DABTUOS |
DABSFN | WMSUI1A360P90 | WMSUI1A360P75 |
WMSUI1A030P90 | WMSUI1A030P75 | WMSUI2A360P90 |
WMSUI2A360P75 | WMSUI2A030P90 | WMSUI2A030P75 |
WMSUI3A360P90 | WMSUI3A360P75 | WMSUI3A030P90 |
WMSUI3A030P75 | WMSUI4A360P90 | WMSUI4A360P75 |
WMSUI4A030P90 | WMSUI4A030P75 | WMSUI5A360P90 |
WMSUI5A360P75 | WMSUI5A360P50 | WMSUISA030P90 |
WMSUI5A030P75 | WMSUI5A030P50 | WMSUIBA360P90 |
WMSUIGA360P75 | WMSUIBA360P50 | WMSUIBA030P90 |
WMSUIBA030P75 | WMSUIBA030P50 | WMITUOIPA |
WMITUOIPB | WMITUVAG0 | TDU | TDR | WMITUVA120 |
GET60 | G6HT120 | GEHT200 | GRA130 | GRA300 | GRA500 |
GBTU1P5 | GBTU3P6 | GETU6 | GETU60 | GBTU100 | GHT120 |
GHT200 | GTU1P5 | GTU3P6 | GTU6 | GTU60 | GTU100 |
LMEPASL | LMEPA5M | LMEPAS5H | LMEVASL | LMEVASM |
LMEVAS5H | LMEVA70L | LMEVA70M | LMEVA70H | LMETU70L |
LMETU70M | LMETU70H | LMETU300L | LMETU300M |
LMETU300H | WMITUPB3L | WMITUPB3M | WMITUPB3H |
WMITUVAG0L | WMITUVABOM | WMITUVABOH | EVDO1CH1 |
EVDO1CH1BC5 | EVDO1CH2 | EVDO1CH2BC5 | EVDO1CHS3 |
EVDO1CH3BC5 | EVDO1CH4 | EVDO1CH4BC5 | EVDO1CHS5 |
EVDO1CH5BC5 | G3HST10S | G3HST2TLC | G3HST3TMA |
MPLTEETU200 | MPLTEPDOPP | T6TU | T6HT | LTEEPAS |
LTEEVAS5 | LTEEVA70 | LTEETU70 | LTEETU300 | G3UECH |
G3UEC2 | G3UEC3 | G3UEVA3 | G3MBSFN3 | WATTH |
WATTI3 | WATTI2 | GTI5 | G3HST10SDU | G3HST2TLCDU |
G3HST3TMADU | LTEMBSFN5 | WLANNMODA |
WLANNMODB | WLANNMODC | WLANNMODD |
WLANNMODE | WLANNMODF

*RST: USER

FSIM:STAN THT
selects settings in conformity with Tetra Hilly Terrain 200 (with two
fading paths).

Option B14; Options B13 and B10; SOURCce2 only with option B15
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General Settings

[:SOURce<hw>]:FSIMulator:STANdard:REFerence <Reference>

This command queries the reference in the standard for the selected test case default.

Parameters:
<Reference> string
Example: FSIM:STAN WC1BUP2
selects settings in conformity with 3GPP FDD Test Case 1 (with
two fading paths).
FSIM:STAN:REF?
queries the reference in the standard.
Response: "3GPP TS 25.101 Vv6.2.0 (2003-09),
annex B2.2"
the test case is defined in the specified reference.
Options: Option B14; Options B13 and B10; SOURce2 only with option B15

[:SOURce<hw>]:FSIMulator:SUM:RATio <Ratio>

Set the ratio of the output levels of both paths A and B in case the fader 1 and 2 are
added.

Faded Signals are added in case one of the following signal routing configuration:

e Signal Routing Ato A/Bto A
e Signal Routing AtoB/BtoB
e Signal Routing A to A&B / B to A&B

The "Summation Ration A/B" function is similar to the "Path Gain" function in the "Base-
band" block. The Path Gain represents the relative gain of the selected path compared
to the baseband signal of the other path and/or of the external baseband input. The "Path
Gain" is measured at the output of the "Baseband" block and in case of any signal routing
with summed signals.

However, if the baseband signal is additionally faded and routed at the output of the fading
simulator, so that the faded signals from both paths are summed, the real path gain is
measured at the output of the "Fading" block and set with the parameter "Summation
Ratio A/B".

The relative gain set with the parameter "Path Gain" in the "Baseband" block is ignored.

A positive value of the parameter Summation Ration A/B indicates a stronger signal on
path A; respectively a negative value indicates a stronger signal on path B.

Parameters:
<Ratio> float
Range: -80dB to 80 dB
*RST: 0.0dB
Example: FSIM:SUM:RAT -30

sets the ratio to -30dB.
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General Settings

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

This command activates fading simulation.

Parameters:

<State> 0]1]OFF|ON
*RST: 0

Example: FSIM ON
activates fading simulation in baseband path A with the current
settings.

Options: Option B14; Options B13 and B10; SOURce2 only with option B15

[:SOURce]:FSIMulator:CATalog?

This command reads out the files with fading settings in the default directory. The default
directory is set with the command MMEM: CDIRectory. Only files with the file ending
* . fad are read out.

Return values:

<Catalog> string

Example: MMEM:CDIR 'D:\user\fading
sets the default directory to D: \user\fading.
FSIM:CAT?

reads all files from the default directory with fading settings.
Response: Birthdeath 3gpp

the file Birthdeath 3GPP is available.
Usage: Query only
Options: Option B14; Options B13 and B10

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

This command loads the specified file containing a fading setting from the default direc-
tory. The default directory is set with the command MMEM: CDIRectory. A path can also
be specified. Only files with the file ending * . fad are loaded.

Setting parameters:

<Filename> string

Example: MMEM:CDIR 'D:\user\fading
sets the default directory to D: \user\fading.
FSIM:CAT?

reads all files from the default directory with fading settings.
Response: Birth 3gpp

the file Birthdeath 3GPP is available.

FSIM:LOAD 'Birth 3gpp'

loads the fading settings from the file Birthdeath 3GPP.

Usage: Setting only

|
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General Settings

Options: Option B14; Options B13 and B10; SOURce2 only with option B15

[:SOURce]:FSIMulator:DELETE <Filename>

This command deletes the specified file containing a fading setting from the default
directory. The default directory is set with the command MMEM: CDIRectory. A path can
also be specified. Only files with the file ending * . fad are deleted.

Note: This command is only valid with DELETE in the long form as DEL is used as short
form of header keyword DELay.

Setting parameters:

<Filename> string

Example: MMEM:CDIR 'D:\user\fading'
sets the default directory to D: \user\fading.
FSIM:CAT?

reads all files from the default directory with fading settings.
Response: Birth 3gpp

the file Birthdeath 3GPP is available.

FSIM:DELETE 'Birth 3gpp'

deletes the file Birthdeath 3GPP.

Usage: Setting only
Options: Option B14; Options B13 and B10; SOURce2 only with option B15

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

This command saves the current fading simulator settings in the specified file in the
default directory. The default directory is set with the command MMEM: CDIRectory. A
path can also be specified. The file ending * . fad is automatically used.

Setting parameters:
<Filename> string

Example: MMEM:CDIR 'D:\user\fading
sets the default directory to D: \user\fading.
FSIM:STOR 'delay 3gpp'
saves the current fading simulator settings of fader A in the file

delay 3gpp.
Usage: Setting only
Options: Option B14; Options B13 and B10; SOURce2 only with option B15

[:SOURce<hw>]:FSIMulator: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.

|
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8.2

Birth Death

Note: This function is not affected by the "Preset" function.
Parameters:
<Fast> 0]1|OFF|ON

*RST: 1
Birth Death
[:SOURce<hw>]:FSIMulator:BIRThdeath:DELaY:GRID.........c.cccvueeeeernieeieeiieeeeenieeeeereeeenn 220
[:SOURce<hw>]:FSIMulator:BIRThdeath:DELay:MINIMUM...........cvvvuiereereiiiiiieeeereenieeeeeeens 220
[:SOURce<hw>]:FSIMulator:BIRThdeath:DELay:MAXIMUM........cuiiiiiiiiiiiieeeee e 220
[:SOURce<hw>]:FSIMulator:BIRThdeath:FRATIO. ...t 221
[:SOURce<hw>]:FSIMulator:BIRThdeath:HOPPING:DWELL............ccceeiiimiiiiieieiiiiiieean. 221
[:SOURce<hw>]:FSIMulator:BIRThdeath:PATH<ch>:FDOPPIET...........cevrrrrucaarerrreereeeeennnnns 222
[:SOURce<hw>]:FSIMulator:BIRThdeath:PATH<Ch>:LOSS........cccciirririrrrrerreeeee e eeeccccnnnnns 222
[:SOURce<hw>]:FSIMulator:BIRThdeath:PATH<ch>:PROFile........ccceeeveiereiiiiniiieeeeeeeeeeeen. 223
[:SOURce<hw>]:FSIMulator:BIRThdeath:POSItiONS.......c.ceceevruieieeiieiiiieeeeeeeiieeieeeeeeraae s 223
[:SOURce<hw>]:FSIMulator:BIRThdeath:SOFFset.......ccociiniiiiiii e, 223
[:SOURce<hw>]:FSIMulator:BIRThdeath:SPEEd........ccceeeiiiieieieeieceeeeee e 224
[:SOURce<hw>]:FSIMulator:BIRThAeath:STATE....cuuueiiiieeeeeeeieeeeeeeeeee e e e e e e e e ereea 224

[:SOURce<hw>]:FSIMulator:BIRThdeath:DELay:GRID <Grid>

This command sets the delay grid for both paths with birth death propagation fading. The
selected delay grid defines the resolution of the possible hopping positions for the two
fading paths in the delay range. The delay range is defined by the minimum delay ([ :
SOURce<hw>] :FSTMulator:BIRThdeath:DELay:MINimum), the delay grid
(FSIM:BIRThdeath:DELay:GRID) and the number of possible hop positions ([ :
SOURce<hw>] :FSIMulator:BIRThdeath:POSitions).

Parameters:
<Grid> float
Range: Ous to 10 us
Increment: 1ns
*RST: 1us
Example: FSIM:BIRT:DEL:GRID 0.00001
sets a delay grid of 10 us.
Options: Options B14 and K71; Options B13 and B10; SOURce2 only with
option B15

[:SOURce<hw>]:FSIMulator:BIRThdeath:DELay:MINimum <Minimum>
[:SOURce<hw>]:FSIMulator:BIRThdeath:DELay:MAXimum?

Queries the minimum/maximum delay for both paths with birth death propagation fading.

The minimum delay corresponds to the start value of the delay range.

|
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Birth Death

The maximum delay is defined by the minimum delay ([ : SOURce<hw>] :
FSIMulator:BIRThdeath:DELay:MINimum), the delay grid ([ : SOURce<hw>] :
FSIMulator:BIRThdeath:DELay:GRID), and the number of possible hop positions
([ :SOURce<hw>] :FSIMulator:BIRThdeath:POSitions).

Return values:

<Maximum> float
Range: 0 to max
Example: FSIM:BIRT:DEL:MIN 0.000012

sets a minimum delay of 12 us.

FSIM:BIRT:DEL:GRID 0.000002

sets a delay grid of 2 us.

FSIM:BIRT:POS 9

sets 9 possible hop positions.

FSIM:BIRT:DEL:MAX?

queries the maximum delay.

Response: 0.000028

the maximum delay is 28 us. The delay range lies between +12
and +28 us. There are 9 hop positions on a 2 us grid available.

Usage: Query only
Options: Options B14 and K71; Options B13 and B10; SOURce2 only with
option B15

[:SOURce<hw>]:FSIMulator:BIRThdeath:FRATio <FRatio>

This command sets the ratio of the actual Doppler frequency to the set Doppler frequency
with birth death propagation fading.

Parameters:
<FRatio> float
Range: -1 to 1
Increment: 0.01
*RST: 1
Example: FSIM:BIRT:FRAT 0.5
sets a frequency ratio of 0.5 for both fading paths.
Options: Options B14 and K71; Options B13 and B10; SOURce2 only with
option B15

[:SOURce<hw>]:FSIMulator:BIRThdeath:HOPPing:DWELI <Dwell>

This command enters the time until the next change in the delay of a path (birth death
event).

|
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Parameters:
<Dwell>

Example:

Options:

Birth Death

float

Range: 1ms to 2%32-1 ns
Increment: 10 ns

*RST: 191 ms

FSIM:BIRT:HOPP:DWEL 210 ms
sets a dwell time of 210 ms until the next change in the delay of a
fading path.

Options B14 and K71; Options B13 and B10; SOURce2 only with
option B15

[:SOURce<hw>]:FSIMulator:BIRThdeath:PATH<ch>:FDOPpler?

This command queries the Doppler frequency with birth death propagation. The Doppler
frequency is determined by the entered speed ([ : SOURce<hw>] : FSTMulator:
BIRThdeath:SPEed)and by the entered ratio of the actual Doppler frequency to the set
Doppler frequency ([ : SOURce<hw>] : FSTIMulator:BIRThdeath: FRATi0).

Return values:
<FDoppler>

Example:

Usage:

Options:

float

Range: 0 to 1000

Increment: 0.01

*RST: 0

FSIM:BIRT:FDOP?

queries the resulting Doppler frequency.
Response: 55

the resulting Doppler frequency is 55 Hz.

Query only

Options B14 and K71; Options B13 and B10; SOURce2 only with
option B15

[:SOURce<hw>]:FSIMulator:BIRThdeath:PATH<ch>:LOSS <Loss>

This command sets the loss of the paths with birth death propagation.

Parameters:
<Loss>

Example:

Options:

float

Range: 0 to 50
Increment: 0.01
*RST: 0
Default unit: dB

FSIM:BIRT:PATH2:1L0SS 4 dB
sets a loss of 4 dB for the second fading path.

Options B14 and K71; Options B13 and B10; SOURce2 only with
option B15
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Birth Death

[:SOURce<hw>]:FSIMulator:BIRThdeath:PATH<ch>:PROFile <Profile>

This command queries the fading profile. In birth death propagation, the pure Doppler
profile is used.

Parameters:

<Profile> PDOPpler
PDOPpler
A transmission path is simulated in which there is an individual
direct connection from the transmitter to the moving receiver (dis-
crete component). The Doppler frequency shift is determined by
two parameters: Speed (SOURce: FSIM:BIRThdeath: SPEed)
and Frequency Ratio (SOURce: FSIM: BIRThdeath:FRAT1i0).
*RST: PDOPpler

Example: FSIM:BIRT:PATH2:PROF?
queries the profile of the second fading path.

Options: Options B14 and K71; Options B13 and B10; SOURce2 only with
option B15

[:SOURce<hw>]:FSIMulator:BIRThdeath:POSitions <Positions>

This command sets the number of possible hop positions in the delay range. The delay
range is defined by the minimum delay (FSIM:BIRThdeath:DELay:MIN), the delay
grid (FSIM:BIRThdeath:DELay:GRID) and the number of possible hop positions
(FSIM:BIRThdeath:POSitions).

Ous<(...:BIRT:POS—1)X...:DEL:GRID+ ...:DEL:MIN <40 us
Parameters:
<Positions> float
Range: 3 to 50
*RST: 11
Example: FSIM:BIRT:POS 11
sets 11 possible delay positions.
Options: Options B14 and K71; Options B13 and B10; SOURce2 only with
option B15

[:SOURce<hw>]:FSIMulator:BIRThdeath:SOFFset <Soffset>

This command sets the time until the start of the next birth death event. With dual-channel
fading, this allows the user to intentionally displace the birth death events of the two faders
with respect to one another.

Parameters:

<Soffset> float
Range: 1ms to (2"32-1) us
Increment: 10 ns
*RST: 0
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Birth Death
Example: FSIM:BIRT:SOFF 21E-6
sets a start offset of 21 us.
Options: Options B14 and K71; Options B13 and B10; SOURce2 only with
option B15

[:SOURce<hw>]:FSIMulator:BIRThdeath:SPEed <Speed>

This command sets the speed v of the moving receiver for birth death propagation. Based
on the speed v and the virtual RF frequency fgg, the Doppler frequency fp is computed.

Based on the speed v and the frequency of the RF output signal fgg (or the virtual RF
frequency), the Doppler frequency fp is computed.

v/c = fp/fre, where ¢=2.998*108 m/s

If the speed is changed, the resulting Doppler shift is automatically modified. The resulting
Doppler shift is a function of the speed v and the entered ratio of the actual Doppler shift
to the set Doppler shift (Frequency Ratio - SOURce: FSIM:BIRT:FRAT1io0) and can be

queried with the command SOURce : FSIM:BIRT :FDOPpler.

The default speed unit is m/s. Units different than the default one must be specified.

Parameters:
<Speed> float
Range: 0 to 479.67 m/s
Increment: 0.1 m/s
*RST: 0m/s
Example: FSIM:BIRT:SPE 2KMH
sets a speed of 2 km/h on both fading paths.
Options: Options B14 and K71; Options B13 and B10; SOURce2 only with
option B15

[:SOURce<hw>]:FSIMulator:BIRThdeath:STATe <State>

This command selects the birth death propagation fading configuration and switches the
fading simulation on and off.

Parameters:

<State> 0|1]OFF|ON
*RST: 0

Example: SOUR2 : FSIM:BIRT:STAT ON
selects birth death propagation for fader B and switches on fading
in path B.

Options: Options B14 and K71; Options B13 and B10; SOURce2 only with
option B15
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8.3 Delay Modes

GROup<st>

Value range: [1]|2...8

PATH<ch>

Value range: [1]]2|3

[:SOURce<hw>]:FSIMulator:DEL50:GROup<st>:PATH<ch>:ADELay...........cceerrrrrrrrrrrurnnnn. 227

[:SOURce<hw>]:FSIMulator:DELay|DEL:GROup<st>:PATH<ch>:ADELay.....c....ccceerrerurrenn. 227

[:SOURce<hw>]:FSIMulator:MDELay:DEL30:GROup<st>:PATH<ch>:ADELay.................... 227

[:SOURce<hw>]:FSIMulator:DEL30:GROup<st>:PATH<ch>:ADELay.............cerrrrrrrrrrrrrernnn. 227

[:SOURce<hw>]:FSIMulator:DEL50:GROup<st>:PATH<ch>:BDELaY.....c...ccceeerrecurrrrreennnnnn. 227

[:SOURce<hw>]:FSIMulator:DELay|DEL:GROup<st>:PATH<ch>:BDELay............ccervrrrrrue.. 227

[:SOURce<hw>]:FSIMulator:MDELay:DEL30:GROup<st>:PATH<ch>:BDELay.................... 227

[:SOURce<hw>]:FSIMulator:DEL30:GROup<st>:PATH<Ch>:BDELAY.........eoererreereerrerreneen. 227

[:SOURce<hw>]:FSIMulator:PATH<st>:CORRelation: COEFficient
[:SOURce<hw>]:FSIMulator:DEL50:GROup<st>:PATH<ch>:CORRelation: COEFficient........ 228
[:SOURce<hw>]:FSIMulator:DELay|DEL:GROup<st>:PATH<ch>:CORRelation:

(@@ ] {1 =Y o 228
[:SOURce<hw>]:FSIMulator:DEL30:GROup<st>:PATH<ch>:CORRelation: COEFficient........ 228
[:SOURce<hw>]:FSIMulator:PATH<st>:CORRelation:PHASE...........ccvvriirriiriniieieeriiiceeeeeee, 228
[:SOURce<hw>]:FSIMulator:DEL50:GROup<st>:PATH<ch>:CORRelation:PHASe............... 228
[:SOURce<hw>]:FSIMulator:DELay|DEL:GROup<st>:PATH<ch>:CORRelation:PHASe........ 229
[:SOURce<hw>]:FSIMulator:DEL30:GROup<st>:PATH<ch>:CORRelation:PHASe............... 229
[:SOURce<hw>]:FSIMulator:PATH<st>:CORRelation:STATE.....ccceeeerrerrriieeeeeeeerrieieeeeseeenen 229
[:SOURce<hw>]:FSIMulator:DEL50:GROup<st>:PATH<ch>:CORRelation:STATe............... 229
[:SOURce<hw>]:FSIMulator:DELay|DEL:GROup<st>:PATH<ch>:CORRelation:STATe........ 229
[:SOURce<hw>]:FSIMulator:DEL30:GROup<st>:PATH<ch>:CORRelation:STATe............... 229
[:SOURce<hw>]:FSIMulator:PATH<St>CPHASE.....ccuuuuiiaieeeeeieeieeee e e e e e e e eeeeenna 230
[:SOURce<hw>]:FSIMulator:DELay|DEL:GROup<st>:PATH<ch>:CPHase.............cccvrurneee.. 230
[:SOURce<hw>]:FSIMulator:DEL50:GROup<st>:PATH<ch>:CPHaSE..........c0veererrrrrrnrrenenn. 230
[:SOURce<hw>]:FSIMulator:DEL30:GROup<st>:PATH<Ch>:CPHaSE..........evvvererrrrrrnrrenenn, 230
[:SOURce<hw>]:FSIMulator:PATH<St>:FDOPPIEI......uceeeeeriieeeeeiiieeeeeetreeeeeeeeieeeeeeeeneeeeeenes 231
[:SOURce<hw>]:FSIMulator:FDELay:PATH<Ch>:FDOPPIEr.......c.ceeuuerieiriiieeiieeeeiaeeeriaeeeens 231
[:SOURce<hw>]:FSIMulator:DELay|DEL:GROup<st>:PATH<ch>:FDOPpler.........cc.ccccerreu... 231
[:SOURce<hw>]:FSIMulator:MDELay:DEL30:GROup<st>:PATH<ch>:FDOPpler.................. 231
[:SOURce<hw>]:FSIMulator:DEL50:GROup<st>:PATH<ch>:FDOPpIer.............ceevrrrrrrrereenns 231
[:SOURce<hw>]:FSIMulator:DEL30:GROup<st>:PATH<ch>:FDOPPIEr..........c.cvvvreeereeennnn. 231
[:SOURce<hw>]:FSIMUlator:PATHSSE> FRATIO ...ccittuieeiiieeeeetieee et e e e et e eeeteeeeeebeeeeeees 231
[:SOURce<hw>]:FSIMulator:FDELay:PATH<Ch>:FRATIO......ceiitttuirieeeirieieeeiiieeeeeeeneeeeeeens 231
[:SOURce<hw>]:FSIMulator:DELay|DEL:GROup<st>:PATH<Ch>:FRATIO.......c..eeevrrrrucrrrennns 231
[:SOURce<hw>]:FSIMulator:MDELay:DEL30:GROup<st>:PATH<ch>:FRATIO.........ccceeuuenne. 231
[:SOURce<hw>]:FSIMulator:DEL50:GROup<st>:PATH<ch>:FRATIO......cceetrrruiereeeerieeaenen. 232
[:SOURce<hw>]:FSIMulator:DEL30:GROup<st>:PATH<Ch>:FRATIO.......ccerrrrrrruiaererrannannns 232
[:SOURce<hw>]:FSIMulator:DELay|DEL:GROup<st>:PATH<ch>:FSHift.............cevvvrvrrrrernnn. 232
[:SOURce<hw>]:FSIMulator:DEL50:GROup<st>:PATH<ch>:FSHift..........c.cceevvrerrnirernnnnnen. 232
[:SOURce<hw>]:FSIMulator:DEL30:GROup<st>:PATH<ch>:FSHift..........c.cccvvirirrnirrrnnnnnns 232
[:SOURce<hw>]:FSIMulator:DELay|DEL:GROup<st>:PATH<ch>:FSPRead.......c.....cc......... 233
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[:SOURce<hw>]:FSIMulator:DEL50:GROup<st>:PATH<ch>:FSPRead........c.ccccceeerrirrerrenns 233
[:SOURce<hw>]:FSIMulator:DEL30:GROup<st>:PATH<ch>:FSPRead.........c..ceeerrrvruereennen. 233
[:SOURce<hw>]:FSIMulator:PATH<st>:LOGNOrmal:CSTD......ccccevuireririieeerrnieererneeeeereeeen 233
[:SOURce<hw>]:FSIMulator:DELay|DEL:GROup<st>:PATH<ch>:LOGNormal:CSTD............ 233
[:SOURce<hw>]:FSIMulator:DEL50:GROup<st>:PATH<ch>:LOGNormal:CSTD.................. 233
[:SOURce<hw>]:FSIMulator:DEL30:GROup<st>:PATH<ch>:LOGNormal:CSTD.................. 233
[:SOURce<hw>]:FSIMulator:PATH<st>:LOGNormal:LCONStant.............ccceeeeerrrrueereeerennnnns 234
[:SOURce<hw>]:FSIMulator:DELay|DEL:GROup<st>:PATH<ch>:LOGNormal:

[ O1@ ] =1 7= T | SRR 234
[:SOURce<hw>]:FSIMulator:DEL50:GROup<st>:PATH<ch>:LOGNormal:LCONstant........... 234
[:SOURce<hw>]:FSIMulator:DEL30:GROup<st>:PATH<ch>:LOGNormal:LCONstant........... 234
[:SOURce<hw>]:FSIMulator:PATH<st>:LOGNOrmal:STATE.....cceuutuiaaaeeaeieeeiieaa e eeeeeeeeeneas 234
[:SOURce<hw>]:FSIMulator:DELay|DEL:GROup<st>:PATH<ch>:LOGNormal:STATe.......... 234
[:SOURce<hw>]:FSIMulator:DEL50:GROup<st>:PATH<ch>:LOGNormal:STATe.....c...ccee.... 235
[:SOURce<hw>]:FSIMulator:DEL30:GROup<st>:PATH<ch>:LOGNormal:STATe................. 235
[:SOURCce<hw>]:FSIMUlator:PATHSSE>ILOSS......ciieiiiiieeeeeeetiee ettt e e ee s e e e e e et eeeeeenas 235
[:SOURce<hw>]:FSIMulator:FDELay:PATH<Ch>:LOSS......cciietiuiiiiiiieieeeiiie e eeeieeeeeeie e eeen 235
[:SOURce<hw>]:FSIMulator:DELay|DEL:GROup<st>:PATH<ch>:LOSS..........ccceeerrrrrureenenn 235
[:SOURce<hw>]:FSIMulator:MDELay:DEL30:GROup<st>:PATH<ch>:LOSS.........ccccceurrennnen 235
[:SOURce<hw>]:FSIMulator:DEL50:GROup<st>:PATH<ch>:LOSS.......cccevtuceeireerrrereereennne 235
[:SOURce<hw>]:FSIMulator:DEL30:GROup<st>:PATH<ch>:LOSS..........cceeeercrnnrrnrrenrannns 235
[:SOURce<hw>]:FSIMUulator:PATHSSE> IPRATIO ..uuuuueeieeeeeieeeeririieieeeeeeseeeessranaeeeeeesereeessanas 236
[:SOURce<hw>]:FSIMulator:DELay|DEL:GROup<st>:PATH<ch>:PRATIO......cc..errrrrrunrrennn. 236
[:SOURce<hw>]:FSIMulator:DEL50:GROup<st>:PATH<Ch>:PRATIO.......c0cevirririeriiiieennnnees 236
[:SOURce<hw>]:FSIMulator:DEL30:GROup<st>:PATH<Ch>:PRATIO.......cevuuerrreerrernaaaaeann. 236
[:SOURce<hw>]:FSIMulator:PATH<St>:PROFIl€......cceuiiiieiie e 236
[:SOURce<hw>]:FSIMulator:FDELay:PATH<Ch>:PROFil€........cocuiiiiiiiiiiiiiiiiic e 236
[:SOURce<hw>]:FSIMulator:DELay|DEL:GROup<st>:PATH<ch>:PROFile.............ccveeeeeen. 236
[:SOURce<hw>]:FSIMulator:MDELay:DEL30:GROup<st>:PATH<ch>:PROFile.................... 236
[:SOURce<hw>]:FSIMulator:DEL50:GROup<st>:PATH<ch>:PROFile...........cccerervrnrerrnnnnnen. 237
[:SOURce<hw>]:FSIMulator:DEL30:GROup<st>:PATH<ch>:PROFile.....c.....cccceverrrcrerennnnn 237
[:SOURce<hw>]:FSIMulator:PATH<St>:RDELAY......c.iiiuiiiiii e 239
[:SOURce<hw>]:FSIMulator:DELay|DEL:GROup<st>:PATH<ch>:RDELay.............cevvvurreee.. 239
[:SOURce<hw>]:FSIMulator:MDELay:DEL30:GROup<st>:PATH<ch>:RDELay.................... 239
[:SOURce<hw>]:FSIMulator:DEL50:GROup<st>:PATH<ch>:RDELaY.........ccvvvererrrrrrnrrerenn. 239
[:SOURce<hw>]:FSIMulator:DEL30:GROup<st>:PATH<ch>:RDELAY........ccevvurrrerrrrnnrrernnn. 239
[:SOURce<hw>]:FSIMulator:PATHSSt>:SPEE........ieeiiiiiieiiiieeeeeeieeee e ee e e e e e et e eeeee 240
[:SOURce<hw>]:FSIMulator:FDELay:PATH<Ch>:SPEEd........cccvueiiriiriiiierieeiiie e eeeenee e eeeeens 240
[:SOURce<hw>]:FSIMulator:DELay|DEL:GROup<st>:PATH<ch>:SPEed............ccceeeerrnrcn.e. 240
[:SOURce<hw>]:FSIMulator:MDELay:DEL30:GROup<st>:PATH<ch>:SPEed..............c....... 240
[:SOURce<hw>]:FSIMulator:DEL50:GROup<st>:PATH<Ch>:SPEEd........cuvvrucieerrireraeaerrennns 240
[:SOURce<hw>]:FSIMulator:DEL30:GROup<st>:PATH<Ch>:SPE€d..........c0vvueererrrrrnreerennn. 240
[:SOURCe<hw>]:FSIMUIator:PATHSSE> I STATE. cceeeieuieeieeteeeeeetie e ee et e e e et e e s eenaeeseereeeeeens 241
[:SOURce<hw>]:FSIMulator:FDELay:PATH<Ch>:STATE.......ccevrererrrriniiiieieeeeeeeeeeeeeeaeeennanas 241
[:SOURce<hw>]:FSIMulator:DELay|DEL:GROup<st>:PATH<ch>:STATE......ccevvuererrrrnnaann. 241
[:SOURce<hw>]:FSIMulator:MDELay:DEL30:GROup<st>:PATH<ch>:STATe........cceerrenrennen 241
[:SOURce<hw>]:FSIMulator:DEL50:GROup<st>:PATH<Ch>:STATE.....cceerrrrrieeererinaeeeeens 241
[:SOURce<hw>]:FSIMulator:DEL30:GROup<st>:PATH<Ch>:STATE....ceeeerrrrreeeerrrrieeeerennn, 241
[:SOURCe<hw>]:FSIMUIator:DELS0:STATE. ...cciieerririieieeeeeieeerriieeeseeeeeeeeestaseseeeeeereeessanes 241
[:SOURce<hw>]:FSIMulator:DELaY|DEL:STATE.....ccctutuieieeeeeeeeeeinnieeeeeeeeeesenneeeeeeeeeeeennnas 241
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[:SOURce<hw>]:FSIMUlator:DEL30:STATE. ...cetieerieuuaeieeeeeeeeeeinnaaeeeseeeeeeeennnnaaseeseaeeeennnnnns 241

[:SOURce<hw>]:FSIMulator:DEL50:GROup<st>:PATH<ch>:ADELay <ADelay>
[:SOURce<hw>]:FSIMulator:DELay|DEL:GROup<st>:PATH<ch>:ADELay
<ADelay>
[:SOURce<hw>]:FSIMulator:MDELay:DEL30:GROup<st>:PATH<ch>:ADELay
<ADelay>
[:SOURce<hw>]:FSIMulator:DEL30:GROup<st>:PATH<ch>:ADELay <Adelay>

These commands determine the path-specific delay ("Additional Delay") of the selected
path for the "Standard Delay", "Fine Delay 30 MHz / 50 MHZz" and "Moving Propagation
All Moving Channels" fading configurations. The Resulting Delay of a path is obtained by
adding the Basic Delay and the Additional Delay.

GROup<5. . . 8> is only available for the signal routings SOURce : FSIMulator:ROUTe
FBMAXB | FAMAXA | FAMAXAB | FBMAXAB.

Parameters:

<Adelay> float
Range: 0 to 40.0E-6s
*RST: 0

Example: FSIM:DEL:STAT ON
activates the "Standard Delay" fading configuration.
FSIM:DEL:GRO:PATH2:ADEL 10E-6
sets an Additional Delay of 10 us for fading path 2.

Options: Option B14; Options B13 and B10; Fine Delay configurations only
with option K71; SOURce2 and GROup<5...8> only with option
B15

[:SOURce<hw>]:FSIMulator:DEL50:GROup<st>:PATH<ch>:BDELay <BDelay>
[:SOURce<hw>]:FSIMulator:DELay|DEL:GROup<st>:PATH<ch>:BDELay
<BDelay>
[:SOURce<hw>]:FSIMulator:MDELay:DEL30:GROup<st>:PATH<ch>:BDELay
<BDelay>
[:SOURce<hw>]:FSIMulator:DEL30:GROup<st>:PATH<ch>:BDELay <BDelay>

These commands determine the group delay ("Basic Delay") for the "Standard Delay",
"Fine Delay 30 MHz / 50 MHz" and "Moving Propagation All Moving Channels" fading
configurations. Within a group, all of the paths are jointly delayed by this value. The
Resulting Delay of a path is obtained by adding the Basic Delay and the Additional Delay.
The Basic Delay of group 1 is always equal to 0.

GROup<5. . .8> is only available for the signal routings SOURce: FSIMulator:ROUTe
FBMAXB | FAMAXA | FAMAXAB | FBMAXAB.

Parameters:

<BDelay> float
Range: 0.0 to 2.56E-3 s
Increment: 10 ns
*RST: 0.0
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Example: FSIM:DEL:STAT ON
activates the "Standard Delay" fading configuration.
FSIM:DEL:GRO2:PATH:BDEL 1E-3
sets a delay of 1 ms for fading group 2. This value applies to all of
the paths in the group.

Options: Option B14; Options B13 and B10; Fine Delay configurations only
with option K71; SOURce2 and GROup<5...8> only with option
B15

[:SOURce<hw>]:FSIMulator:PATH<st>:CORRelation:COEFficient <Coefficient>

[:SOURce<hw>]:FSIMulator:DEL50:GROup<st>:PATH<ch>:CORRelation:
COEFficient <Coefficient>

[:SOURce<hw>]:FSIMulator:DELay|DEL:GROup<st>:PATH<ch>:CORRelation:
COEFficient <Coefficient>

[:SOURce<hw>]:FSIMulator:DEL30:GROup<st>:PATH<ch>:CORRelation:
COEFficient <Coefficient>

These commands determine the magnitude of the complex correlation coefficient for the
"Standard Delay" and "Fine Delay 30 MHz / 50 MHZz" fading configurations

centage, the greater the correlation of the statistical fading processes for the two paths.
Highly correlated ambient conditions for the signal are simulated in this manner.

GROup<5. . .8> is only available for the signal routings SOURce: FSIMulator:ROUTe
FBMAXB | FAMAXA | FAMAXAB | FBMAXAB.

Sets the correlation coefficient of the correlated path of the second fader also to the
entered value.

Parameters:
<Coefficient> float
Range: 0 to 100
Increment: 0.1
*RST: 100
Default unit: PCT
Example: FSIM:DEL:STAT ON
activates the "Standard Delay" fading configuration.
FSIM:DEL:GRO2:PATH:CORR: STAT ON
switches on the correlation of fading path 1 of group 2 of fader A
to fading path 1 of group 2 of fader B.
FSIM:DEL:GRO2:PATH: CORR:COEF 95
specifies a correlation coefficient of 95% for the two paths.
Options: Option B14 and option B15; Options B13 and B10; Fine Delay

configurations only with option K71

[:SOURce<hw>]:FSIMulator:PATH<st>:CORRelation:PHASe <Phase>
[:SOURce<hw>]:FSIMulator:DEL50:GROup<st>:PATH<ch>:CORRelation:PHASe
<Phase>
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[:SOURce<hw>]:FSIMulator:DELay|DEL:GROup<st>:PATH<ch>:CORRelation:
PHASe <Phase>

[:SOURce<hw>]:FSIMulator:DEL30:GROup<st>:PATH<ch>:CORRelation:PHASe
<Phase>

These commands determine the phase of the complex correlation coefficient for the
"Standard Delay" and "Fine Delay 30 MHz / 50 MHZz" fading configurations.

GROup<5. . .8> is only available for the signal routings SOURce: FSIMulator:ROUTe
FBMAXB | FAMAXA | FAMAXAB | FBMAXAB.

Sets the phase of the correlation coefficient of the correlated path of the second fader
also to the entered value.

Parameters:
<Phase> float

Range: 0 to 359.9
Increment: 0.05
*RST: 0

Default unit: DEG

Example: FSIM:DEL:STAT ON
activates the "Standard Delay" fading configuration.
FSIM:DEL:GRO2:PATH:CORR:STAT ON
switches on the correlation of fading path 1 of group 2 of fader A
to fading path 1 of group 2 of fader B.
FSIM:DEL:GRO2:PATH:CORR:PHAS 5

specifies a phase of the correlation coefficient equal to 5 DEG for
the two paths.

Options: Option B14 and option B15; Options B13 and B10; Fine Delay
configurations only with option K71

[:SOURce<hw>]:FSIMulator:PATH<st>:CORRelation:STATe <State>
[:SOURce<hw>]:FSIMulator:DEL50:GROup<st>:PATH<ch>:CORRelation:STATe
<State>
[:SOURce<hw>]:FSIMulator:DELay|DEL:GROup<st>:PATH<ch>:CORRelation:
STATe <State>
[:SOURce<hw>]:FSIMulator:DEL30:GROup<st>:PATH<ch>:CORRelation:STATe
<State>
These commands switch on correlation of the paths of the first fader to the corresponding
paths of the second fader for the "Standard Delay" and "Fine Delay 30 MHz / 50 MHZz"
fading configurations. This command is available only if dual-channel mode is selected
for the faders (FSIM:ROUT FAAFBB). The suffix in SOURce defines the fader on which
path settings the correlation is based.

GROup<5. . .8> is only available for the signal routings SOURce:FSIMulator :ROUTe
FBMAXB | FAMAXA | FAMAXAB | FBMAXAB.

When correlation is activated, the settings of the correlation parameters, the profile, the
speed and the lognormal parameters are the same for both paths

e SOUR:FSIM:...:GROup:PATH:CORR:STAT
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® SOUR:FSIM:...:GROup:PATH:CORR:COEF
® SOUR:FSIM:...:GROup:PATH:CORR:PHAS
e SOUR:FSIM:...:GROup:PATH:PROFile

® SOUR:FSIM:...:GROup:PATH:SPEed

® SOUR:FSIM:...:GROup:PATH:FRATio

® SOUR:FSIM:...:GROup:PATH:LOGN:STATe
® SOUR:FSIM:...:GROup:PATH:LOGN:LCON
® SOUR:FSIM:...:GROup:PATH:LOGN:CSTD

When correlation is activated, the settings of the path for which correlation is switched
on are accepted for both paths. Afterwards, the most recent modification applies to both
paths (no matter in which path it was made).

Parameters:

<State> 0|1]|OFF|ON
*RST: 0

Example: FSIM:DEL:STAT ON
activates the "Standard Delay" fading configuration.
FSIM:DEL:GRO2:PATH:CORR:STAT ON
switches on the correlation of fading path 1 of group 2 of fader A
to fading path 1 of group 2 of fader B.

Options: Options B14 and B15; Options B13 and B10; Fine Delay configu-

rations only with option K71

[:SOURce<hw>]:FSIMulator:PATH<st>:CPHase <CPhase>
[:SOURce<hw>]:FSIMulator:DELay|DEL:GROup<st>:PATH<ch>:CPHase
<CPhase>
[:SOURce<hw>]:FSIMulator:DEL50:GROup<st>:PATH<ch>:CPHase <CPhase>
[:SOURce<hw>]:FSIMulator:DEL30:GROup<st>:PATH<ch>:CPHase <CPhase>

These commands the set start phase rotation.

Parameters:
<CPhase> float
Range: 0 to 359.9
Increment: 0.1
*RST: 0
Default unit: DEG
Example: FSIM:DEL:STAT ON

activates the Standard Delay fading configuration.
FSIM:DEL:GRO1:PATH1:PROF RICE

selects the Rice fading profile for fading path 1 of group 1.
FSIM:DEL:GRO1:PATH:CPH 5DEG

sets a start phase rotation of 5 DEG for fading path 1 of group 2.
The path is multiplied by this phase.

|
Operating Manual 1171.5231.12 — 08 230



Fading Simulator Remote-Control Commands
I EEEEEEEEE———

Delay Modes

Options: Option B14; Options B13 and B10; Fine Delay configurations only
with option K71; SOURce2 and GROup<5...8> only with option
B15

[:SOURce<hw>]:FSIMulator:PATH<st>:FDOPpler <FDoppler>
[:SOURce<hw>]:FSIMulator:FDELay:PATH<ch>:FDOPpler <FDoppler>
[:SOURce<hw>]:FSIMulator:DELay|DEL:GROup<st>:PATH<ch>:FDOPpler
<FDoppler>
[:SOURce<hw>]:FSIMulator:MDELay:DEL30:GROup<st>:PATH<ch>:FDOPpler
<FDoppler>
[:SOURce<hw>]:FSIMulator:DEL50:GROup<st>:PATH<ch>:FDOPpler <FDoppler>
[:SOURce<hw>]:FSIMulator:DEL30:GROup<st>:PATH<ch>:FDOPpler <FDoppler>

This command queries the Doppler frequency for the "Standard Delay", "Fine Delay 30
MHz / 50 MHz" and "Moving Propagation All Moving Channels" fading configurations.
The Doppler frequency is determined by the entered speed (command
SOURce:FSIM:DELay | DEL30 | DEL50 : GROup: PATH: SPEed). For the "Pure Doppler"
and "Rice Fading" profiles, the actual Doppler shift is a function of the entered ratio of the
actual Doppler shift to the set Doppler frequency ("Frequency Ratio", command
SOURce:FSIM:DELay | DEL30 | DEL50: GROup: PATH: FRATi0).

GROup<5. . .8> is only available for the signal routings SOURce: FSIMulator:ROUTe
FBMAXB | FAMAXA | FAMAXAB | FBMAXAB.

Parameters:

<FDoppler> float
Range: 0 to 1000
Increment: 0.01
*RST: 0
Default unit: Hz

Example: FSIM:DEL:GRO:PATH:FDOP?
queries the resulting Doppler frequency of path 1 of group 1.
Response:556
the resulting Doppler frequency is 556 Hz.

Options: Option B14; Options B13 and B10; Fine Delay configurations only
with option K71; SOURce2 and GROup<5...8> only with option
B15

[:SOURce<hw>]:FSIMulator:PATH<st>:FRATio <FRatio>

[:SOURce<hw>]:FSIMulator:FDELay:PATH<ch>:FRATio <FRatio>

[:SOURce<hw>]:FSIMulator:DELay|DEL:GROup<st>:PATH<ch>:FRATio <FRatio>

[:SOURce<hw>]:FSIMulator:MDELay:DEL30:GROup<st>:PATH<ch>:FRATio
<FRatio>
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[:SOURce<hw>]:FSIMulator:DEL50:GROup<st>:PATH<ch>:FRATio <FRatio>
[:SOURce<hw>]:FSIMulator:DEL30:GROup<st>:PATH<ch>:FRATio <FRatio>

These commands enter the ratio of the actual Doppler frequency to the set Doppler fre-
quency for the "Standard Delay", "Fine Delay 30 MHz / 50 MHZz" and "Moving Propagation
All Moving Channels" fading configurations for Rice and pure Doppler fading. The Fre-
quency Ratio serves as a measure of the angle of incidence between the transmitter and
receiver.

GROup<5. . .8> is only available for the signal routings SOURce: FSIMulator:ROUTe
FBMAXB | FAMAXA | FAMAXAB | FBMAXAB.

frequency ratio of both paths is set to the same value.

When correlation is activated, the setting of the path for which correlation is switched on
is accepted for both paths. Afterwards, the most recent modification applies to both paths
(no matter in which path it was made).

Parameters:
<FRatio> float
Range: -1 to 1
Increment: 0.01
*RST: 0
Example: FSIM:DEL:STAT ON
activates the "Standard Delay" fading configuration.
FSIM:DEL:GRO:PATH2: PROF RICE
sets the Rice fading profile for the second fading path of group 1.
FSIM:DEL:GRO:PATH2:FRAT -0.71
sets a frequency ratio of -0.71 for the second fading path of group
1. This corresponds to an angle of incidence of about 45° with
respect to a receiver that is going away from the transmitter.
Options: Option B14; Options B13 and B10; Fine Delay configurations only
with option K71; SOURce2 and GROup<5...8> only with option
B15

[:SOURce<hw>]:FSIMulator:DELay|DEL:GROup<st>:PATH<ch>:FSHift <FShift>
[:SOURce<hw>]:FSIMulator:DEL50:GROup<st>:PATH<ch>:FSHift <FShift>
[:SOURce<hw>]:FSIMulator:DEL30:GROup<st>:PATH<ch>:FSHift <FShift>

Sets the frequency shift for the Gauss Watterson fading.

Parameters:
<FShift> float
Range: -10 to +10
Increment: 0.01
*RST: 0
Example: FSIM:DEL:GRO:PATH2 : PROF WATT

FSIM:DEL:GRO:PATH2:FS?
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[:SOURce<hw>]:FSIMulator:DELay|DEL:GROup<st>:PATH<ch>:FSPRead
<FSpread>

[:SOURce<hw>]:FSIMulator:DEL50:GROup<st>:PATH<ch>:FSPRead <FSpread>

[:SOURce<hw>]:FSIMulator:DEL30:GROup<st>:PATH<ch>:FSPRead <FSprea>

Sets the frequency spread for the Gauss Watterson fading.

Parameters:
<FSprea> float
Range: 0 to 1
Increment: 0.1
*RST: 0.1
Example: FSIM:DEL:GRO:PATH2 : PROF WATT

FSIM:DEL:GRO:PATHZ : FSPR?

[:SOURce<hw>]:FSIMulator:PATH<st>:LOGNormal:CSTD <Cstd>

[:SOURce<hw>]:FSIMulator:DELay|DEL:GROup<st>:PATH<ch>:LOGNormal:
CSTD <Cstd>

[:SOURce<hw>]:FSIMulator:DEL50:GROup<st>:PATH<ch>:LOGNormal:CSTD
<Cstd>

[:SOURce<hw>]:FSIMulator:DEL30:GROup<st>:PATH<ch>:LOGNormal:CSTD
<Cstd>

These commands enter the standard deviation for lognormal fading for the Standard
Delay and Fine Delay 30 MHz / 50 MHz fading configurations.

GROup<5. . .8> is only available for the signal routings SOURce: FSIMulator:ROUTe
FBMAXB | FAMAXA | FAMAXAB | FBMAXAB.

faders are coupled (SOUR: FSIM:COUPling:CSTD ON), the lognormal parameters of
both paths/all paths are set to the same values.

When correlation/coupling is activated, the settings of the path/fader for which correlation/
coupling is switched on are accepted for both paths. Afterwards, the most recent modi-
fication applies to both paths/faders (no matter in which path/fader it was made).

Parameters:
<Cstd> float
Range: 0 to 12
Increment: 1
*RST: 0
Default unit: dB
Example: FSIM:DEL:STAT ON

activates the Standard Delay fading configuration.
FSIM:DEL:GRO:PATH2:LOGN:STAT ON

selects lognormal fading for fading path 2 of group 1.
FSIM:DEL:GRO:PATH2 : LOGN:CSTD 2

sets a standard deviation of 2 dB for fading path 2 of group 1.
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Options: Option B14; Options B13 and B10; Fine Delay configurations only
with option K71; SOURce2 and GROup<5...8> only with option
B15

[:SOURce<hw>]:FSIMulator:PATH<st>:LOGNormal:LCONstant <LConstant>

[:SOURce<hw>]:FSIMulator:DELay|DEL:GROup<st>:PATH<ch>:LOGNormal:
LCONSstant <LConstant>

[:SOURce<hw>]:FSIMulator:DEL50:GROup<st>:PATH<ch>:LOGNormal:
LCONSstant <LConstant>

[:SOURce<hw>]:FSIMulator:DEL30:GROup<st>:PATH<ch>:LOGNormal:
LCONSstant <LConstant>

These commands enter the Local Constant for lognormal fading for the "Standard
Delay" and "Fine Delay 30 MHz / 50 MHZz" fading configurations.

The lower setting limit is a function of the virtual RF frequency fRF.

The following holds: Ly, = 12*10°m/s / fge

GROup<5. . .8> is only available for the signal routings SOURce: FSIMulator:ROUTe
FBMAXB | FAMAXA | FAMAXAB | FBMAXAB.

faders are coupled (SOUR: FSIM:COUPling:LCONstant ON), the lognormal parame-
ters of both paths/all paths are set to the same values.

When correlation/coupling is activated, the settings of the path/fader for which correlation/
coupling is switched on are accepted for both paths. Afterwards, the most recent modi-
fication applies to both paths/faders (no matter in which path/fader it was made).

Parameters:

<LConstant> float
Range: 0 to 200
Increment: 0.1
*RST: 100
Default unit: m

Example: FSIM:DEL:STAT ON
activates the Standard Delay fading configuration.
FSIM:DEL:GRO:PATH2:LOGN:STAT ON
selects lognormal fading for fading path 2 of group 1.
FSIM:DEL:GRO:PATH2:LOGN:LCON 100
sets a Local Constant of 100 m for the second fading path of group
1.

Options: Option B14; Options B13 and B10; Fine Delay configurations only
with option K71; SOURce2 and GROup<5...8> only with option
B15

[:SOURce<hw>]:FSIMulator:PATH<st>:LOGNormal:STATe <State>
[:SOURce<hw>]:FSIMulator:DELay|DEL:GROup<st>:PATH<ch>:LOGNormal:
STATe <State>
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[:SOURce<hw>]:FSIMulator:DEL50:GROup<st>:PATH<ch>:LOGNormal:STATe
<State>

[:SOURce<hw>]:FSIMulator:DEL30:GROup<st>:PATH<ch>:LOGNormal:STATe
<State>

These commands switch lognormal fading on or off for the "Standard Delay" and "Fine
Delay 30 MHz / 50 MHZz" fading configurations.

GROup<5. . .8> is only available for the signal routings SOURce: FSIMulator:ROUTe
FBMAXB | FAMAXA | FAMAXAB | FBMAXAB.

lognormal parameters of both paths are set to the same values.

When correlation is activated, the settings of the path for which correlation is switched
on are accepted for both paths. Afterwards, the most recent modification applies to both
paths (no matter in which path it was made).

Parameters:

<State> 0|1]|OFF|ON
*RST: 0

Example: FSIM:DEL:STAT ON
activates the "Standard Delay" fading configuration.
FSIM:DEL:GRO:PATH2 :LOGN:STAT ON
activates lognormal fading for fading path 2 of group 1.

Options: Option B14; Options B13 and B10; Fine Delay configurations only
with option K71; SOURce2 and GROup<5...8> only with option
B15

[:SOURce<hw>]:FSIMulator:PATH<st>:LOSS <Loss>
[:SOURce<hw>]:FSIMulator:FDELay:PATH<ch>:LOSS <Loss>
[:SOURce<hw>]:FSIMulator:DELay|DEL:GROup<st>:PATH<ch>:LOSS <Loss>
[:SOURce<hw>]:FSIMulator:MDELay:DEL30:GROup<st>:PATH<ch>:LOSS
<Loss>
[:SOURce<hw>]:FSIMulator:DEL50:GROup<st>:PATH<ch>:LOSS <Loss>
[:SOURce<hw>]:FSIMulator:DEL30:GROup<st>:PATH<ch>:LOSS <Loss>

These commands set the loss of the paths for the "Standard Delay", "Fine Delay 30 MHz /
50 MHz" and "Moving Propagation All Moving Channels" fading configurations.

GROup<5. . .8> is only available for the signal routings SOURce: FSIMulator:ROUTe
FBMAXB | FAMAXA | FAMAXAB | FBMAXAB.

Parameters:
<Loss> float

Range: 0 to 50
Increment: 0.01
*RST: 10/0
Default unit: dB
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Example: FSIM:DEL:STAT ON
activates the "Standard Delay" fading configuration.
FSIM:DEL:GRO:PATH2:1L0SS 2 dB
sets a loss of 2 dB for fading path 2 of group 1.

Options: Option B14; Options B13 and B10; Fine Delay configurations only
with option K71; SOURce2 and GROup<5...8> only with option
B15

[:SOURce<hw>]:FSIMulator:PATH<st>:PRATio <PRatio>
[:SOURce<hw>]:FSIMulator:DELay|DEL:GROup<st>:PATH<ch>:PRATio <PRatio>
[:SOURce<hw>]:FSIMulator:DEL50:GROup<st>:PATH<ch>:PRATio <PRatio>
[:SOURce<hw>]:FSIMulator:DEL30:GROup<st>:PATH<ch>:PRATio <PRatio>

These commands set the power ratio of the discrete and distributed components for Rice
fading (: SOURce:FSIMulator:DELay:GROup: PATH2 : PROFile RICE) for the
"Standard Delay" and "Fine Delay 30 MHz / 50 MHZz" fading configurations.

GROup<5. . .8> is only available for the signal routings SOURce: FSIMulator:ROUTe
FBMAXB | FAMAXA | FAMAXAB | FBMAXAB.

Parameters:

<PRatio> float
Range: -30 to 30
Increment: 0.01
*RST: 0
Default unit: dB

Example: FSIM:DEL:STAT ON
activates the "Standard Delay" fading configuration.
FSIM:DEL:GRO:PATH2:PROF RICE
sets the Rice fading profile for fading path 2 of group 1.
FSIM:DEL:GRO: PATH2: PRAT -15
sets a power ratio of —15 dB. The distributed (Rayleigh) compo-
nent prevails. The total power of the two components remains
constant.

Options: Option B14; Options B13 and B10; Fine Delay configurations only
with option K71; SOURce2 and GROup<5...8> only with option
B15

[:SOURce<hw>]:FSIMulator:PATH<st>:PROFile <Profile>

[:SOURce<hw>]:FSIMulator:FDELay:PATH<ch>:PROFile <Profile>

[:SOURce<hw>]:FSIMulator:DELay|DEL:GROup<st>:PATH<ch>:PROFile <Profile>

[:SOURce<hw>]:FSIMulator:MDELay:DEL30:GROup<st>:PATH<ch>:PROFile
<Profile>

|
Operating Manual 1171.5231.12 — 08 236



Fading Simulator Remote-Control Commands
I EEEEEEEEE———

Delay Modes

[:SOURce<hw>]:FSIMulator:DEL50:GROup<st>:PATH<ch>:PROFile <Profile>
[:SOURce<hw>]:FSIMulator:DEL30:GROup<st>:PATH<ch>:PROFile <Profile>

These commands select the fading profile for the paths for the "Standard Delay", "Fine
Delay 30 MHz / 50 MHz" and "Moving Propagation All Moving Channels" fading config-
urations.

GROup<5. . .8> is only available for the signal routings SOURce:FSIMulator :ROUTe
FBMAXB | FAMAXA | FAMAXAB | FBMAXAB.

same profile is set on both paths.

When correlation is activated, the setting of the path for which correlation is switched on
is accepted for both paths. Afterwards, the most recent modification applies to both paths
(no matter in which path it was made).
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<Profile>

Delay Modes

SPATh | PDOPpler | RAYLeigh | RICE | CPHase | OGAUs |
TGAUs | DGAUs | WDOPpler | WRICe | GDOPpler | GFDS8 |
GFD1 | WATTerson

SPAT
A static transmission path is simulated which can only undergo
attenuation (loss) or delay.

PDOPpler

A transmission path is simulated in which there is an individual
direct connection from the transmitter to the moving receiver (dis-
crete component). The Doppler frequency shift is determined by
two parameters: "Speed"

(SOURce:FSIM:...:GROup:PATH: SPEed) and "Frequency
Ratio" (SOURce:FSIM: ... :GROup:PATH:FRATio).
RAYLeigh

A radio hop is simulated in which many highly scattered subwaves
arrive at a moving receiver. The resulting received amplitude var-
ies over time. The probability density function of the magnitude of
the received amplitude is characterized by a Rayleigh distribution.
The fading spectrum is a classic Doppler spectrum.

RICE

A radio hop is simulated in which a strong direct wave (discrete
component) arrives at a moving receiver in addition to many highly
scattered subwaves. The probability density of the magnitude of
the received amplitude is characterized by a Rice distribution. The
fading spectrum of an unmodulated signal involves the superim-
position of the classic Doppler spectrum with a discrete spectral
line.

CPHase

A radio hop is simulated without any direct waves or randomly
occurring waves (no discrete and no static component). The path
is multiplied by a constant pointer corresponding to the path-spe-
cific parameter.

OGAUs

GAUS1 is the sum of two Gaussian functions and is used for
excess delay times in the range of 0,5 ysto 2 ys (0,5 uys <1 <2
Hs).

GAUS1: §(1;, f) = G(A,-0.8fy, 0.05fy) + G(A4,+0.4f,, 0.1fy)

where A, is 10 dB below A.

TGAUs

GAUS?2 is also the sum of two Gaussian functions and is used for
paths with delays in excess of 2 ys (1i = 2 us).

GAUS2: §(1;, f)= G(B,-0.7f4, 0.1f) + G(B4,+ 0.4f4,0.15fy)

where B, is 15 dB below B.

DGAUs
GAUSDAB is composed of a Gaussian function and is used for
special DAB profiles.
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GAUSDAB: S(1;, f) = G(A, £) 0.7f, 0.1f)

GDOPpler
Selects the Gauss Doppler fading profile.

GFD8
Selects the Gauss (0.08 fy) fading profile.

GFD1
Selects the Gauss (0.01 fy) fading profile.

WATTerson

Selects the Gauss (Watterson) fading profile.
WDOPpler

Selects the WM Doppler fading profile.

WRICe
Selects the WM Rice fading profile.

*RST: RAYLeigh

Example: FSIM:DEL:STAT ON
activates the "Standard Delay" fading configuration.
FSIM:DEL:GRO:PATH2 : PROF RICE
sets the Rice fading profile for fading path 2 of group 1.

Options: Option B14; Options B13 and B10; Fine Delay configurations only
with option K71; SOURce2 and GROup<5...8> only with option
B15

[:SOURce<hw>]:FSIMulator:PATH<st>:RDELay?
[:SOURce<hw>]:FSIMulator:DELay|DEL:GROup<st>:PATH<ch>:RDELay?
[:SOURce<hw>]:FSIMulator:MDELay:DEL30:GROup<st>:PATH<ch>:RDELay?
[:SOURce<hw>]:FSIMulator:DEL50:GROup<st>:PATH<ch>:RDELay?
[:SOURce<hw>]:FSIMulator:DEL30:GROup<st>:PATH<ch>:RDELay?

These commands query the Resulting Delay of the paths for the "Standard Delay", "Fine
Delay 30 MHz / 50 MHZz" and "Moving Propagation All Moving Channels" fading config-
urations. The Resulting Delay is the sum of the Basic Delay

GROup<5. . .8> is only available for the signal routings SOURce: FSIMulator:ROUTe
FBMAXB | FAMAXA | FAMAXAB | FBMAXAB.

Return values:

<RDelay> float
Range: 0 to max
Increment: 10E-12
*RST: 0
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Example: FSIM:DEL:STAT ON
activates the "Standard Delay" fading configuration.
FSIM:DEL:GRO2:PATH:BDEL 2E-4

sets a Delay Offset of 200 us for group 2.
FSIM:DEL:GRO2:PATH2:ADEL 1E-5

sets an Additional Delay of 10 us for fading path 2 of group 2.
FSIM:DEL:GRO2:PATH2 :RDEL?

queries the Resulting Delay for fading path 2 of group 2.
Response: 0.00021

the Resulting Delay is 210 us.

Usage: Query only

Options: Option B14; Options B13 and B10; Fine Delay configurations only
with option K71; SOURce2 and GROup<5...8> only with option
B15

[:SOURce<hw>]:FSIMulator:PATH<st>:SPEed <Speed>
[:SOURce<hw>]:FSIMulator:FDELay:PATH<ch>:SPEed <Speed>
[:SOURce<hw>]:FSIMulator:DELay|DEL:GROup<st>:PATH<ch>:SPEed <Speed>
[:SOURce<hw>]:FSIMulator:MDELay:DEL30:GROup<st>:PATH<ch>:SPEed
<Speed>
[:SOURce<hw>]:FSIMulator:DEL50:GROup<st>:PATH<ch>:SPEed <Speed>
[:SOURce<hw>]:FSIMulator:DEL30:GROup<st>:PATH<ch>:SPEed <Speed>

These commands set the speed v of the moving receiver for the "Standard Delay", "Fine
Delay 30 MHz / 50 MHz" and "Moving Propagation All Moving Channels" fading config-
urations. Based on the speed v and the virtual RF frequency fRF, the Doppler frequency
fD is computed. Based on the speed v and the frequency of the RF output signal fRF (or
the virtual RF frequency), the Doppler frequency fD is computed.

c=2.998*108m/s v/ ¢ = fpy / fre

The resulting Doppler shift for Rice and pure Doppler fading is a function of the speed v
and the entered ratio of the actual Doppler shift to the set Doppler shift fD (Frequency

exceed the maximum Doppler frequency of 1600 Hz. If the speed is changed, the result-
ing Doppler shift is automatically modified.

The default speed unit is m/s. Units different than the default one must be specified.

GROup<5. . .8> is only available for the signal routings SOURce: FSIMulator:ROUTe
FBMAXB | FAMAXA | FAMAXAB | FBMAXAB.

when two faders are coupled (SOUR: FSIM:COUP:SPEed ON),
the same speed is set on both / all paths.

When correlation/coupling is activated, the setting of the path/fader for which correlation/
coupling is switched on is accepted for both paths/faders. Afterwards, the most recent
modification applies to both paths/faders (no matter in which path/fader it was made).
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Parameters:

<Speed> float
Range: O0m/s to 27778.0 m/s
Increment: 0.1 m/s
*RST: 0

Example: FSIM:DEL:STAT ON
activates the "Standard Delay" fading configuration.

Example: FSIM:DEL:GRO:PATH2:SPE 2MPS
sets a speed of 2 m/s for the moving receiver for fading path 2 of
group 1.

Options: Option B14; Options B13 and B10; Fine Delay configurations only
with option K71; SOURce2 and GROup<5...8> only with option
B15

[:SOURce<hw>]:FSIMulator:PATH<st>:STATe <State>
[:SOURce<hw>]:FSIMulator:FDELay:PATH<ch>:STATe <State>
[:SOURce<hw>]:FSIMulator:DELay|DEL:GROup<st>:PATH<ch>:STATe <State>
[:SOURce<hw>]:FSIMulator:-MDELay:DEL30:GROup<st>:PATH<ch>:STATe
<State>
[:SOURce<hw>]:FSIMulator:DEL50:GROup<st>:PATH<ch>:STATe <State>
[:SOURce<hw>]:FSIMulator:DEL30:GROup<st>:PATH<ch>:STATe <State>

These commands activate the selected path for the "Standard Delay", "Fine Delay 30
MHz / 50 MHz" and "Moving Propagation All Moving Channels" fading configurations.

GROup<5. . .8> is only available for the signal routings SOURce: FSIMulator:ROUTe
FBMAXB | FAMAXA | FAMAXAB | FBMAXAB.

Parameters:

<State> 0[1]|OFF|ON
*RST: 0

Example: FSIM:DEL:STAT ON
activates the "Standard Delay" fading configuration.
FSIM:DEL:GRO:PATH2:STAT ON
activates fading path 2 in group 1.

Options: Option B14; Options B13 and B10; Fine Delay configurations only
with option K71; SOURce2 and GROup<5...8> only with option
B15

[:SOURce<hw>]:FSIMulator:DEL50:STATe <State>
[:SOURce<hw>]:FSIMulator:DELay|DEL:STATe <State>
[:SOURce<hw>]:FSIMulator:DEL30:STATe <State>

These commands activate the "Standard Delay" and "Fine Delay 30 MHz / 50 MHz" fading
configurations. These three configurations differ in terms of the maximum number of
paths (20/12 /8 or 40 / 24 / 16), the resolution of the Additional Delay (10 ns /5 ns /10
ps), and the available RF bandwidth (limited to 30 MHz for Fine Delay 30 MHz).

|
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8.4

High Speed Train

At the same time the fading simulator is switched on or off.

Important: Changing the configuration will cause an interruption in the fading process,
followed by a restart after about one second. If the instrument is fitted with two faders
(options B14 and B15), this applies to both faders since the FPGAs in the instrument are
rebooted and loaded with the modified configuration.

Parameters:

<State> 0|1]|OFF|ON
*RST: 0

Example: FSIM:DEL:STAT ON
activates the "Standard Delay" fading configuration for fader A and
switches on fading for path A.

Options: Option B14; Options B13 and B10; Fine Delay configurations only

with option K71; SOURce2 only with option B15

High Speed Train

[:SOURce<hw>]:FSIMulator:HSTRain:DISTance:MINIMUM............ceceeeieereeeeiereeeeeeeieeeeees 242
[:SOURce<hw>]:FSIMulator:HSTRaiN:DISTANCE:STARL.....cuuuieiiereeeieeieeeeereeeeeeeeeeeea e eeeees 242
[:SOURce<hw>]:FSIMulator:HSTRaIN:FDOPPIET.......ccevuuieieeeeiiieeeeeieiee e e e e e e e eee e e e eeeea 243
[:SOURce<hw>]:FSIMulator:HSTRaIN:PATH: STATE. ..uuccieieieieeeeeeeeeeeeeeeeeeeeeeeeeeeeeeen s 243
[:SOURce<hw>]:FSIMulator:HSTRaIN:PROFIIE.........coeeieiriiieeeeeiiiieeeeeiiieeeeeernee e e eenneeeeeene 244
[:SOURce<hw>]:FSIMulator:HSTRAIN:SPEE.........ccvvuiiieiieieieeeeeieeeeeeeeiie e e eeaeeeeeeenaeeeeeeens 244
[:SOURce<hw>]:FSIMulator:HSTRaAIN: ST AT €. iui it 244

[:SOURce<hw>]:FSIMulator:HSTRain:DISTance:MINimum <Minimum>

Sets the parameter D, i.e. the distance between the BS and the railway track.

Parameters:
<Minimum> float
Range: 1 to 100
Increment: 0.1
*RST: 2
Example: FSIM:HSTR:DIST:MIN 20
sets the parameter Dmin to 20m.
Options: Option B14; Options B13 and B10; SOURce2 only with option B15

[:SOURce<hw>]:FSIMulator:HSTRain:DISTance:STARt <Start>

Sets the parameter Dyg, i.e. the initial distance Dg/2 between the train and the BS at the
beginning of the simulation.
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Parameters:
<Start>

Example:

Options:

High Speed Train

float

Range: 20 m to 2000 m
Increment: 1 m
*RST: 300 m

FSIM:HSTR:DIST:STAR 1000
sets the parameter Ds to 1000m

Option B14; Options B13 and B10; SOURce2 only with option B15

[:SOURce<hw>]:FSIMulator:HSTRain:FDOPpler?

Queries the maximum Doppler Shift for the selected configuration.

Return values:
<FDoppler>

Example:

Usage:

Options:

float

Range: 0 to 1000
Increment: 0.01
*RST: 0

FSIM:HSTR:DIST:MIN 20

sets the parameter Dmin to 20m
FSIM:HSTR:DIST:STAR 200

sets the parameter Ds to 200m
FSIM:HSTR:SPE 100kmh

sets the speed 100km/h
FSIM:HSTR:FDOP?

queries the maximum Doppler shift
Response: 215.56 Hz

Query only
Option B14; Options B13 and B10; SOURCce2 only with option B15

[:SOURce<hw>]:FSIMulator:HSTRain:PATH:STATe <State>

Activates/deactivates the selected path for the High Speed Train fading configurations.

Parameters:
<State>

Example:

Options:

0|1]|OFF|ON

*RST: 1

FSIM:STAN G3HST2TLC

activates the HST Scenario 2 "Tunnel with leaky cable" fading
configuration.

FSIM:HSTR:PATH:STAT OFF

deactivates fading path for this scenario

Option B14; Options B13 and B10; SOURce2 only with option B15
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[:SOURce<hw>]:FSIMulator:HSTRain:PROFile <Profile>

Determines the fading profile for the selected scenario. The fading profile determines
which transmission path is simulated.

Although both scenarios 1 and 3 are specified as Pure Doppler paths without a fading
profile, the R&S Fading Simulator allows you to change the fading profile.

Parameters:

<Profile> SPATh | PDOPpler | RAYLeigh
SPAT
A static transmission path with no attenuation (loss) or delay is
simulated.
PDOPpler
A transmission path is simulated in which there is an individual
direct connection from the transmitter to the moving receiver (dis-
crete component).
The simulated path has a constant delay and attenuation (no loss).
The Doppler frequency shift is determined only by the parameters
Speed (FSIM:HSTR:SPE), Dyin (FSIM: HSTR: DIST :MIN) and
D, (FSIM:HSTR:DIST:STAR).
RAYLeigh
A radio hop is simulated in which many highly scattered subwaves
arrive at a moving receiver.
*RST: PDOPpler

Example: FSIM:HSTR:PROF PDOP
selects Pure Doppler as HST fading profile

Options: Option B14; Options B13 and B10; SOURCce2 only with option B15

[:SOURce<hw>]:FSIMulator:HSTRain:SPEed <Speed>

Sets the velocity parameter , i.e. the speed of the moving receiver in m/s.

Parameters:
<Speed> float
Range: 0 to 27778
*RST: 300 km/h
Example: FSIM:HSTR:SPE 100
sets the speed of the high speed train to 100m/s
Options: Option B14; Options B13 and B10; SOURce2 only with option B15

[:SOURce<hw>]:FSIMulator:HSTRain:STATe <State>

Activates/deactivates simulation of High Speed Train propagation according to the
selected scenario 1 or 3.

|
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8.5

Moving Propagation

Parameters:
<State> 0]1]|OFF|ON
*RST: 0
Example: FSIM:HSTR:STAT ON
activates the HST simulation.
Options: Option B14; Options B13 and B10; SOURce2 only with option B15

Moving Propagation

[:SOURce<hw>]:FSIMulator:MDELay:ALL:MOVing::VPERIOd............cceeeeereeeeeeeeeeeeeninineaens 245
[:SOURce<hw>]:FSIMulator:MDELay:ALL:MOVing:DELay:VARIation..........ccccceeereereevrnnierens 246
[:SOURce<hw>]:FSIMulator:MDELay:CHANNEI:MODE...........coiiiiiiiieiieieieeeeee e e 246
[:SOURce<hw>]:FSIMulator:MDELay:DEL30:GROup<st>:PATH<ch>:CPHase.................... 247
[:SOURce<hw>]:FSIMulator:MDELay:MOVing:DELay:MEAN..........cooiiiiiiiiiiiiiieeeeeeeeee 247
[:SOURce<hw>]:FSIMulator:MDELay:MOVing:DELay:VARIatioN.........c...ceeierereeenncineneeeenn. 248
[:SOURce<hw>]:FSIMulator:MDELay:MOVING:LOSS........cuuvrrruruciiieieieeieeeeeeeeeeeeeeesesssnannnns 248
[:SOURce<hw>]:FSIMulator:MDELay:MOVING:STATE.....cuuieeieiriieeiittieeeeeeieeeeeereeeeeetaeeeeeens 248
[:SOURce<hw>]:FSIMulator:MDELay:MOVINg:VPERIOA.........cc.cieeiiuuieeeeiiiieeeeeieeeeeereeeeeens 249
[:SOURce<hw>]:FSIMulator:MDELay:REFerence:DELaY............cceeeeererinruiieeeeeeeeeeeeeeennnnnn. 249
[:SOURce<hw>]:FSIMulator:MDELay:REFerence:LOSS........cccceeeieiiriieiieieeeeeie e e 249
[:SOURce<hw>]:FSIMulator:MDELay:REFerence:STATE ...uuceiieeiieiieeeeeeeieieeeeeeeeaaeeeeeeeens 249
[:SOURce<hw>]:FSIMUlator:MDELAY:STATE. ...uuuaaeeeeeeeeeeeeeeeeeeeeernnaaaaeeeseseeeeeeeeeneeeennnnnnns 250

[:SOURce<hw>]:FSIMulator:MDELay:ALL:MOVing::VPERiod <VPeriod>

This command sets the speed of the delay variation of the moving fading paths for moving
propagation with all moving channels. A complete cycle comprises one pass through this
"Variation Period".

Parameters:

<VPeriod> float
Range: 5 to 200
Increment: 0.1
*RST: 25

Example: FSIM:CONF MDEL

selects a moving propagation configuration.
FSIM:MDEL:CHAN:MODE ALL

enables all moving channels.
FSIM:MDEL:STAT ON

activates the moving propagation for fader A.
FSIM:MDEL:ALL:MOV:VPER 50 s

sets the period for the delay variation to 100 s.

Options: Options B14 and K71; Options B13 and B10; SOURce2 only with
option B15
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[:SOURce<hw>]:FSIMulator:MDELay:ALL:MOVing:DELay:VARiation <Variation>

This command enters the range for the delay of the moving fading paths for moving
propagation with all moving channels. The delay of the moving path slowly varies sinus-
oidally within this range.

Parameters:
<Variation>

Example:

Options:

float

Range: 0.3E-6 to 10E-6
Increment: 10E-9

*RST: 5E-6

FSIM:CONF MDEL
selects a moving propagation configuration.
FSIM:MDEL:CHAN:MODE ALL

enables all moving channels.

FSIM:MDEL:STAT ON

activates the moving propagation for fader A.
FSIM:MDEL:ALL:MOV:DEL:VAR 1E-5

sets the range 10 us for the delay of the moving fading path.

Options B14 and K71; Options B13 and B10; SOURce2 only with
option B15

[:SOURce<hw>]:FSIMulator:-MDELay:CHANnel:MODE <Mode>

Determines whether only one or several moving channels are simulated.

Parameters:
<Mode>

Example:

Options:

ONE | ALL

ONE

In this mode the fading simulator simulates dynamic propagation
conditions in conformity with the test case 3GPP TS25.104, annex
B3.

ALL

Per default, one moving channel with Rayligh distribution and one
tap is simulated.

Additional taps and paths can be enabled and configured.

*RST: ONE

FSIM:CONF MDEL

selects a moving propagation configuration.
FSIM:MDEL:CHAN:MODE ALL

enables all moving channels.

Options B14 and K71; Options B13 and B10, SOURce2 only with
option B15
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[:SOURce<hw>]:FSIMulator:MDELay:DEL30:GROup<st>:PATH<ch>:CPHase
<CPhase>

These commands determine the phase for constant phase fading for the "Standard
Delay", "Fine Delay 30 MHz / 50 MHz" and "Moving Propagation All Moving Channels"
fading configurations.

GROup<5. . .8> is only available for the signal routings SOURce:FSIMulator:ROUTe
FBMAXB | FAMAXA | FAMAXAB | FBMAXAB.

Parameters:

<CPhase> float
Range: 0 to 359.9
Increment: 0.1
*RST: 0

Example: FSIM:DEL:STAT ON
activates the Standard Delay fading configuration.
FSIM:DEL:GRO2:PATH: PROF CPH
selects the Constant Phase fading profile for fading path 1 of
group 2.
FSIM:DEL:GRO2:PATH:CPH 5DEG
sets a phase of 5 DEG for fading path 1 of group 2. The path is
multiplied by this phase.

Options: Option B14; Options B13 and B10; Fine Delay configurations only
with option K71; SOURce2 and GROup<5...8> only with option
B15

[:SOURce<hw>]:FSIMulator:MDELay:MOVing:DELay:MEAN <Mean>

This command sets the mean delay of the moving fading path for moving propagation.

Parameters:

<Mean> float
Range: 0 to 40E-6
Increment: 10E-9
*RST: 3.5E-6

Example: FSIM:MDEL:STAT ON

sets moving propagation.

FSIM:MDEL:MOV:DEL:VAR 1E-5

sets the range 10 us (+/- 5 us) for the variation of the delay of the
moving fading path.

FSIM:MDEL:MOV:DEL:MEAN 9E-6

sets the mean delay of the moving path to 9 us.
FSIM:MDEL:MOV:VPER 105

sets a period of 105 s for the sinusoidal variation of the delay of
the moving path. The delay of the moving path now varies once
sinusoidally in 105 s between 4 us and 14 us.
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Options: Options B14 and K71; Options B13 and B10; SOURce2 only with
option B15

[:SOURce<hw>]:FSIMulator:-MDELay:MOVing:DELay:VARiation <Variation>

This command enters the range for the delay of the moving fading path for moving prop-
agation. The delay of the moving path slowly varies sinusoidally within this range.

Parameters:
<Variation> float
Range: 0.3 us to 100 us
Increment: 0.1s
*RST: 5us
Example: FSIM:MDEL:MOV:DEL:VAR 1E-5
sets the range 10 us for the delay of the moving fading path.
Options: Options B14 and K71; Options B13 and B10; SOURce2 only with
option B15

[:SOURce<hw>]:FSIMulator:MDELay:MOVing:LOSS <Loss>

This command enters the insertion loss of the moving path for moving propagation.

Parameters:
<Loss> float
Range: 0 to 50
Increment: 0.01
*RST: 0
Example: FSIM:MDEL:MOV:LOSS 12 dB
sets the loss for the moving fading path.
Options: Options B14 and K71; Options B13 and B10; SOURce2 only with
option B15

[:SOURce<hw>]:FSIMulator:MDELay:MOVing:STATe <State>

This command activates the moving fading path for moving propagation.

Parameters:
<State> 0]1]OFF|ON
*RST: 1
Example: FSIM:MDEL:STAT ON
sets moving propagation.
FSIM:MDEL:MOV:STAT ON
activates the moving path for moving propagation.
Options: Options B14 and K71; Options B13 and B10; SOURce2 only with

option B15
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[:SOURce<hw>]:FSIMulator:MDELay:MOVing:VPERiod <VPeriod>

This command sets the speed of the delay variation of the moving fading path for moving
propagation. A complete cycle comprises one pass through this "Variation Period".

Parameters:
<VPeriod> float
Range: 10 to 500
Increment: 0.1
*RST: 157
Example: FSIM:MDEL:MOV:VPER 100 s
sets the period for the delay variation to 100 s.
Options: Options B14 and K71; Options B13 and B10; SOURce2 only with
option B15

[:SOURce<hw>]:FSIMulator:MDELay:REFerence:DELay <Delay>

This command enters the delay of the reference path for moving propagation.

Parameters:
<Delay> float
Range: 0 to 40E-6
Increment: 10E-9
*RST: 0
Example: FSIM:MDEL:REF:DEL 1E-5
sets the range to 10 us for the delay of the reference path.
Options: Options B14 and K71; Options B13 and B10; SOURce2 only with

option B15

[:SOURce<hw>]:FSIMulator:MDELay:REFerence:LOSS <Loss>

This command enters the loss of the reference path for moving propagation.

Parameters:
<Loss> float
Range: 0 to 50
Increment: 0.01
*RST: 0
Example: FSIM:MDEL:REF:LOSS 12 dB
sets the insertion loss for the reference path.
Options: Options B14 and K71; Options B13 and B10; SOURce2 only with

option B15

[:SOURce<hw>]:FSIMulator:MDELay:REFerence:STATe <State>

This command activates the reference path for moving propagation.
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Parameters:
<State> 0|1]|OFF|ON
*RST: 1
Example: FSIM:MDEL:STAT ON
sets moving propagation.
FSIM:MDEL:REF:STAT ON
activates the reference path for moving propagation.
Options: Options B14 and K71; Options B13 and B10; SOURce2 only with

option B15

[:SOURce<hw>]:FSIMulator:MDELay:STATe <State>

This command activates the moving propagation fading configuration. The paths and the
fading simulator must be switched on separately
(SOURce:FSIMulator:MDELay:MOVing |REFerence: STATe ON and
SOURce:FSIMulator ON).

Parameters:
<State> 0]1|OFF|ON
*RST: 0
Example: FSIM:MDEL:STAT ON
sets moving propagation for fader A.
Options: Options B14 and K71; Options B13 and B10; SOURce2 only with
option B15
MIMO Settings
TAP<ch>
Value range: [1]...10
[:SOURce<hw>]:FSIMulator:MIMO:COPY :NEXT ...cccceieeeeeeieieeeeeeeninneaeae e e s e eeeeeeeeeeeeeaennnnnnns 252
[:SOURce<hw>]:FSIMulator:MIMO:COPY:PREVIOUS.........ccuvrrururciieieieeeeeeeeeesereeeeesessssannnn 253
[:SOURce<hw>]:FSIMulator:MIMO:MDLOAM........c.ucieerieiieeeeeiiieeeeetiieeeeeeteeeeeereeeeeesneeereens 253
[:SOURCce<hw>]:FSIMUIator:MIMO:MDSTOIE......ceeeeveieeeeeieeteeeeeeeereaeeeereesaaeeeeseesaneeeserenns 253
[:SOURce<hw>]:FSIMulator:MIMO:MPOWET.......cciiiiiiiieee e e e e 253
[:SOURce<hw>]:FSIMulator:MIMO:POWer:COUPING:STATE....cuu it 254
[:SOURce<hw>]:FSIMulator:MIMO:POWer:DISPIay:MODE..........ccceuuueeeeerieicneeeeeeineeeeeeenns 254
[:SOURce<hw>]:FSIMulator:MIMO:POWEIMASTEN........ciieeiuieeeetiieeeeeeiaeee et eeeeene e eeens 255
[:SOURce<hw>]:FSIMUIator:MIMO:SUBSEL.......ccceevuieeieiiiiieeeeeiiieeeeetiieeeeeeeaeeeeeeenneeeeeenns 255
[:SOURCe<hw>]:FSIMUIAtOr:MIMO:TAP. ...ttt et e et e e et eeeeeaaeeeeeeneeeeeenns 255
[:SOURce<hw>]:FSIMulator:MIMO: TAP<ch>:KRONecker:CORRelation:RX[:AB]:
IIMAGINAIY ...ttt e e e e e e e e e et et e ettt ettt et e e e e e e e e e e e e e e eeeeaaeeetennnnns 256
[:SOURce<hw>]:FSIMulator:MIMO: TAP<ch>:KRONecker:CORRelation:RX:AC:
AN = S 256
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[:SOURce<hw>]:FSIMulator:MIMO:TAP<ch>:KRONecker:CORRelation:RX:AD:

IMAGINAIY.....ceeeeeieeeeeeeeetter i ereeaeeeeeeeeeeseeeeeee e e s e s e s ba b ieseesasaseessesereeessrrssssanannnns 256
[:SOURce<hw>]:FSIMulator:MIMO:TAP<ch>:KRONecker:CORRelation:RX:BC:

IIMAGINAIY .. e ettt ettt e e e e e e e e e e et et e ettt ettt st s e e e e e e e e aaeeeeeeeeaaeeetennnnnns 256
[:SOURce<hw>]:FSIMulator:MIMO:TAP<ch>:KRONecker:CORRelation:RX:BD:

AN = S 256
[:SOURce<hw>]:FSIMulator:MIMO:TAP<ch>:KRONecker:CORRelation:RX:CD:

IMAGINAIY.....ceeeeeieieeeeetetret i rraaieeeeeeeeeesesereeeer s st s s ba b seseesasaaeeeserereeessrsrsssnnnnnnns 256

[:SOURce<hw>]:FSIMulator:MIMO:TAP<ch>:KRONecker:CORRelation:RX[:AB]:PHASe...... 256
[:SOURce<hw>]:FSIMulator:MIMO:TAP<ch>:KRONecker:CORRelation:RX:AC:PHASe....... 256
[:SOURce<hw>]:FSIMulator:MIMO:TAP<ch>:KRONecker:CORRelation:RX:AD:PHASe....... 256
[:SOURce<hw>]:FSIMulator:MIMO:TAP<ch>:KRONecker:CORRelation:RX:BC:PHASe....... 256
[:SOURce<hw>]:FSIMulator:MIMO:TAP<ch>:KRONecker:CORRelation:RX:BD:PHASe....... 256
[:SOURce<hw>]:FSIMulator:MIMO:TAP<ch>:KRONecker:CORRelation:RX:CD:PHASe....... 256
[:SOURce<hw>]:FSIMulator:MIMO:TAP<ch>:KRONecker:CORRelation:RX[:AB]:RATio....... 257

[:SOURce<hw>]:FSIMulator:MIMO:TAP<ch>:KRONecker:CORRelation:RX:AC:RATio......... 257
[:SOURce<hw>]:FSIMulator:MIMO:TAP<ch>:KRONecker:CORRelation:RX:AD:RATIo......... 257
[:SOURce<hw>]:FSIMulator:MIMO:TAP<ch>:KRONecker:CORRelation:RX:BC:RATio......... 257
[:SOURce<hw>]:FSIMulator:MIMO:TAP<ch>:KRONecker:CORRelation:RX:BD:RATio......... 257

[:SOURce<hw>]:FSIMulator:MIMO:TAP<ch>:KRONecker:CORRelation:RX:CD:RATiIo......... 257
[:SOURce<hw>]:FSIMulator:MIMO:TAP<ch>:KRONecker:CORRelation:RX[:AB]:REAL........ 257

[:SOURce<hw>]:FSIMulator:MIMO:TAP<ch>:KRONecker:CORRelation:RX:AC:REAL.......... 257
[:SOURce<hw>]:FSIMulator:MIMO:TAP<ch>:KRONecker:CORRelation:RX:AD:REAL.......... 257
[:SOURce<hw>]:FSIMulator:MIMO:TAP<ch>:KRONecker:CORRelation:RX:BC:REAL.......... 257
[:SOURce<hw>]:FSIMulator:MIMO:TAP<ch>:KRONecker:CORRelation:RX:BD:REAL.......... 258
[:SOURce<hw>]:FSIMulator:MIMO:TAP<ch>:KRONecker:CORRelation:RX:CD:REAL......... 258
[:SOURce<hw>]:FSIMulator:MIMO:TAP<ch>:KRONecker:CORRelation: TX[:AB]:

IMAGINAIY.....ceeeeeieieeeeeeetrer e eeaeaeeeeeeeeeeeetereeeeras st s ra b e seesasaaeeeserereressrsssssnnnnnnns 258
[:SOURce<hw>]:FSIMulator:MIMO:TAP<ch>:KRONecker:CORRelation: TX:AC:

IIMAGINAIY ...ttt e ettt e e et et e e e e et et e ettt et et et e e e e e e e e e e e e e eeeeeaaeeetennnnns 258
[:SOURce<hw>]:FSIMulator:MIMO: TAP<ch>:KRONecker:CORRelation: TX:AD:

N = RSP 258
[:SOURce<hw>]:FSIMulator:MIMO:TAP<ch>:KRONecker:CORRelation:TX:BC:

IMAGINAIY.....ceeeeeieeeeeeeeerte e eeaeteeeeeeeaaeeeeeeeeereae s e s ba b — e seeeaaaaeeeseseeeressrsssnsnnnnnnns 258
[:SOURce<hw>]:FSIMulator:MIMO:TAP<ch>:KRONecker:CORRelation: TX:BD:

1 1T T=T oY U UR 258
[:SOURce<hw>]:FSIMulator:MIMO:TAP<ch>:KRONecker:CORRelation: TX:CD:

IIMAGINAIY ... ettt ettt e e e e e e e e et et ettt e ettt st e e e e e e e e e e e aeeeeeeaaenebennanns 258

[:SOURce<hw>]:FSIMulator:MIMO:TAP<ch>:KRONecker:CORRelation: TX[:AB]:PHASe...... 259
[:SOURce<hw>]:FSIMulator:MIMO:TAP<ch>:KRONecker:CORRelation:TX:AC:PHASe........ 259
[:SOURce<hw>]:FSIMulator:MIMO:TAP<ch>:KRONecker:CORRelation:TX:AD:PHASe........ 259
[:SOURce<hw>]:FSIMulator:MIMO:TAP<ch>:KRONecker:CORRelation: TX:BC:PHASe........ 259
[:SOURce<hw>]:FSIMulator:MIMO:TAP<ch>:KRONecker:CORRelation: TX:BD:PHASe........ 259
[:SOURce<hw>]:FSIMulator:MIMO:TAP<ch>:KRONecker:CORRelation:TX:CD:PHASe........ 259
[:SOURce<hw>]:FSIMulator:MIMO:TAP<ch>:KRONecker:CORRelation:TX[:AB]:RATio........ 259

[:SOURce<hw>]:FSIMulator:MIMO:TAP<ch>:KRONecker:CORRelation:TX:AC:RATio......... 259
[:SOURce<hw>]:FSIMulator:MIMO:TAP<ch>:KRONecker:CORRelation:TX:AD:RATio......... 259
[:SOURce<hw>]:FSIMulator:MIMO:TAP<ch>:KRONecker:CORRelation: TX:BC:RATiIo......... 259
[:SOURce<hw>]:FSIMulator:MIMO:TAP<ch>:KRONecker:CORRelation: TX:BD:RATiIo......... 259
[:SOURce<hw>]:FSIMulator:MIMO:TAP<ch>:KRONecker:CORRelation: TX:CD:RATio......... 259
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[:SOURce<hw>]:FSIMulator:MIMO:TAP<ch>:KRONecker:CORRelation: TX[:AB]:REAL........ 260

[:SOURce<hw>]:FSIMulator:MIMO:TAP<ch>:KRONecker:CORRelation: TX:AC:REAL.......... 260
[:SOURce<hw>]:FSIMulator:MIMO:TAP<ch>:KRONecker:CORRelation:TX:AD:REAL.......... 260
[:SOURce<hw>]:FSIMulator:MIMO:TAP<ch>:KRONecker:CORRelation:TX:BC:REAL.......... 260
[:SOURce<hw>]:FSIMulator:MIMO:TAP<ch>:KRONecker:CORRelation:TX:BD:REAL.......... 260
[:SOURce<hw>]:FSIMulator:MIMO:TAP<ch>:KRONecker:CORRelation: TX:CD:REAL.......... 260
[:SOURce<hw>]:FSIMulator:MIMO:TAP<ch>:MATRIX:ACCEPt.....cttuiieiiiriiiiiiieeeeieee e 260
[:SOURce<hw>]:FSIMulator:MIMO:TAP<ch>:MATRiX:CONFICt............ceerrrrrrerrrrnrnrnnnnnnnnns 261
[:SOURce<hw>]:FSIMulator:MIMO:TAP<ch>:MATRIX:MODE..........ceeeerrerrrrriiieeeeeeeereeennnnn. 261
[:SOURce<hw>]:FSIMulator:MIMO:TAP<ch>:MATRix:ROW<di>:COLumn<st>:PHASe......... 261
[:SOURce<hw>]:FSIMulator:MIMO:TAP<ch>:MATRix:ROW<di>:COLumn<st>:RATio.......... 262
[:SOURce<hw>]:FSIMulator:MIMO:TAP<ch>:GVECtor:PRESEt........ccoeeiiiiiiiiiiiiieieeee 262
[:SOURce<hw>]:FSIMulator:MIMO:TAP<ch>:GVECtor:AA:GAIN.......ccoiiiiiiiiei e 262
[:SOURce<hw>]:FSIMulator:MIMO:TAP<ch>:GVECtOr:AB:GAIN......ccceeerrerreemeeeeemeeeeeeeennnnn 262
[:SOURce<hw>]:FSIMulator:MIMO:TAP<ch>:GVECtor:AC:GAIN.........c.oevvrrrreieeeeeeeereeerennn. 262
[:SOURce<hw>]:FSIMulator:MIMO:TAP<ch>:GVECtor:AD:GAIN........cccevvuieeiiireieereereeeeee, 262
[:SOURce<hw>]:FSIMulator:MIMO:TAP<ch>:GVECtor:-BA:GAIN.......c.ccoeievreeeeriiieeeerieeee, 262
[:SOURce<hw>]:FSIMulator:MIMO:TAP<ch>:GVECtor:BB:GAIN.......cc.ccovierrirerinieeerenieeees 262
[:SOURce<hw>]:FSIMulator:MIMO:TAP<ch>:GVECtor:BC:GAIN........ccoeeirimiiiiiiiieieeiieeanen 262
[:SOURce<hw>]:FSIMulator:MIMO:TAP<ch>:GVECtor:BD:GAIN........ccoeeireeiiiiiiieeiineieeannen 263
[:SOURce<hw>]:FSIMulator:MIMO:TAP<ch>:GVECtor:CA:GAIN.......cccceeeennnrnnnrnnrnnriennnnnns 263
[:SOURce<hw>]:FSIMulator:MIMO:TAP<ch>:GVECtor:CB:GAIN............evvvrrueieeeeeeeereenrnnnn. 263
[:SOURce<hw>]:FSIMulator:MIMO:TAP<ch>:GVECtOr:CC:GAIN.......ccvueeerirrrriiereerrnieeeenenn, 263
[:SOURce<hw>]:FSIMulator:MIMO:TAP<ch>:GVECtor:CD:GAIN.......cccuviirieriniierierieneeeeeens 263
[:SOURce<hw>]:FSIMulator:MIMO:TAP<ch>:GVECtor:DA:GAIN.........cccrriimiiaiieieeaaeeeeeaann. 263
[:SOURce<hw>]:FSIMulator:MIMO:TAP<ch>:GVECtor:DB:GAIN........ccoceiiiiiiiiiiieiieeiieeanen 263
[:SOURce<hw>]:FSIMulator:MIMO:TAP<ch>:GVECtor:DC:GAIN.......cccccciituiiiiiiiiie e 263
[:SOURce<hw>]:FSIMulator:MIMO:TAP<ch>:GVECtor:DD:GAIN.........vueeeieeeeeeeeeereeeeerennnnn. 263
[:SOURce<hw>]:FSIMulator:MIMO:TAP<ch>:GVECtor:AA:PHASE........ccovvvreereeeeerrieeeeeeennn, 263
[:SOURce<hw>]:FSIMulator:MIMO:TAP<ch>:GVECtor:AB:PHASE..........cceevrvreeeirieeennnnnen, 263
[:SOURce<hw>]:FSIMulator:MIMO:TAP<ch>:GVECtor:AC:PHASE.......c.ccoevereieeiiiieeeeieeee, 263
[:SOURce<hw>]:FSIMulator:MIMO:TAP<ch>:GVECtor:AD:PHASE......c.ccoiiiiiiiiieiiiiieieenen 263
[:SOURce<hw>]:FSIMulator:MIMO:TAP<ch>:GVECtor:BA:PHASE.......ccciveiiiiiiireiiiieeceennen 263
[:SOURce<hw>]:FSIMulator:MIMO:TAP<ch>:GVECtor:BB:PHASE..........uceeeriieriiieeeeeeeeeenns 263
[:SOURce<hw>]:FSIMulator:MIMO:TAP<ch>:GVECtor:BC:PHASE.......cc.cceeeeeerivirrieeeeeeeen, 263
[:SOURce<hw>]:FSIMulator:MIMO:TAP<ch>:GVECtor:BD:PHASE.......c.ccoevvveeeeireeeerneen, 263
[:SOURce<hw>]:FSIMulator:MIMO:TAP<ch>:GVECtor:CA:PHASE.......ccccovvvreieiiirieeeriaeeee, 263
[:SOURce<hw>]:FSIMulator:MIMO:TAP<ch>:GVECtor:CB:PHASE.......c.ccoevvveireeiiieeeeiee, 263
[:SOURce<hw>]:FSIMulator:MIMO:TAP<ch>:GVECtor:CC:PHASE.......cccoeeiiiiiiieiiieiieeeenen 263
[:SOURce<hw>]:FSIMulator:MIMO:TAP<ch>:GVECtor:CD:PHASE.......ccceveiiiiieeiieiiieieennen 263
[:SOURce<hw>]:FSIMulator:MIMO:TAP<ch>:GVECtor:DA:PHASE............cceeeeveeerieeeeeeeeeens 263
[:SOURce<hw>]:FSIMulator:MIMO:TAP<ch>:GVECtor:DB:PHASE.......cc.cceeeeeerrvrrrieeeeeeeenn. 263
[:SOURce<hw>]:FSIMulator:MIMO:TAP<ch>:GVECtor:-DC:PHASE.........ccevveeerrrieeeernreeen, 263
[:SOURce<hw>]:FSIMulator:MIMO:TAP<ch>:GVECtor:DD:PHASE.........cccvviiririniieeeniie e, 263

[:SOURce<hw>]:FSIMulator:MIMO:COPY:NEXT

This command copies the matrix values of the current tap to the next higher tap. If the
current tap is the last tap, this button is disabled.
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Example: FSIM:MIMO:COPY :NEXT

copies the settings of the current tap to the next higher tap.
Usage: Event
Options: Options B14 and K71; Options B13 and B10; Option K74;

SOURCce2 only with option B15

[:SOURce<hw>]:FSIMulator:MIMO:COPY:PREVious

This command copies the matrix values of the current tap to the next lower tap. If tap 1
is the current tap, this button is disabled.

Example: FSIM:MIMO:COPY: PREV

copies the settings of the current tap to the next lower tap.
Usage: Event
Options: Options B14 and K71; Options B13 and B10; Option K74;

SOURCce2 only with option B15

[:SOURce<hw>]:FSIMulator:MIMO:MDLoad <MDLoad>
This command loads a file with saved MIMO settings.

Setting parameters:

<MDLoad> string
Example: FSIM:MIMO:MDL 'MIMO Settings'
loads the settings file.
Usage: Setting only
Options: Options B14 and K71; Options B13 and B10; Option K74;

SOURCce2 only with option B15

[:SOURce<hw>]:FSIMulator:MIMO:MDSTore <MDStore>
This command save the MIMO settings in a file.

Setting parameters:

<MDStore> string
Example: FSIM:MIMO:MDST 'MIMO Settings'
saves the MIMO settings in a file.
Usage: Setting only
Options: Options B14 and K71; Options B13 and B10; Option K74;

SOURCce2 only with option B15

[:SOURce<hw>]:FSIMulator:MIMO:MPOWer <MPower>

This command sets the master power, i.e. the power level of the master path.

|
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The master path is path A of the R&S Signal Generator for that the Subset 1 is selected.

The power level of the master path is displayed in on the header of the istrument as an
absolute value.

The power levels of all other paths (second path of the selected instrument and both paths
of the second instrument in one of the 2x4, 2x3, 3x2 or 4x2 MIMO configurations) are
displayed as a relative values to the maste path.

Parameters:
<MPower> float
Range: -145 to 20
Increment: 0.01
*RST: -30
Example: FSIM:MIMO:MPOW -30
sets power level of -30 dB for the master path.
Options: Options B14 and K71; Options B13 and B10; Option K74;

SOURCce2 only with option B15

[:SOURce<hw>]:FSIMulator:MIMO:POWer:COUPIling:STATe <State>

This command enables/disables coupling of the power level display to the MIMO matrix,
i.e. the power level display in the header of the instrument displays the absolute power
of the master path (path A of the R&S Signal Generator for that Subset 1 is selected) and
the relative power of all other paths (second path of the selected instrument and both

paths of the second instrument in one of the 2x4, 2x3, 3x2 or 4x2 MIMO configurations).

Parameters:
<State> 0]1|OFF|ON
*RST: 1
Example: FSIM:MIMO:POW:COUP:STAT ON
enables the instrument to display the absolute power level of the
master path and the relative power levels of the other paths.
Options: Options B14 and K71; Options B13 and B10; Option K74;

SOURce?2 only with option B15

[:SOURce<hw>]:FSIMulator:MIMO:POWer:DISPlay:MODE <Mode>

This command sets the display mode for power.

Parameters:
<Mode> RELative | ABSolute
*RST: REL
Example: FSIM:MIMO:POW:DISP1:MODE REL
selects relative power display.
Options: Options B14 and K71; Options B13 and B10; Option K74;

SOURCce2 only with option B15
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[:SOURce<hw>]:FSIMulator:MIMO:POWer:MASTer?
This command queries the master path for power.

Return values:

<Master> S1PA
*RST: S1PA
Example: FSIM:MIMO:POW:MAST?
queries the master path.
Usage: Query only
Options: Options B14 and K71; Options B13 and B10; Option K74;

SOURce2 only with option B15

[:SOURce<hw>]:FSIMulator:MIMO:SUBSet <Subset>
This command sets the MIMO subset.

While sumulating a MIMO mode with two R&S Signal Generators, the MIMO Subset
defines which fading paths from the MIMO matrix are calculated by the selected instu-
ment. The "MIMO Subset" selected in each of the two connected instrument has to be

different.
Parameters:
<Subset> SET1 | SET2
*RST: S1
Example: FSIM:MIMO:SUBS SET2
sets MIMO Subset 2.
Options: Options B14 and K71; Options B13 and B10; Option K74;

SOURCce2 only with option B15

[:SOURce<hw>]:FSIMulator:MIMO:TAP <Tap>

This command selects the tap to be displayed.

Parameters:

<Tap> TAP1 | TAP2 | TAP3 | TAP4 | TAP5 | TAP6 | TAP7 | TAP8 | TAP9 |
TAP10
*RST: -

Example: FSIM:MIMO:TAP TAP3
displays Tap 3.

Options: Options B14 and K71; Options B13 and B10; Option K74;

SOURCce2 only with option B15
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[:SOURce<hw>]:FSIMulator:MIMO:TAP<ch>:KRONecker:CORRelation:RX[:AB]:
IMAGinary <Imaginary>

[:SOURce<hw>]:FSIMulator:MIMO:TAP<ch>:KRONecker:CORRelation:RX:AC:
IMAGinary <Imaginary>

[:SOURce<hw>]:FSIMulator:MIMO:TAP<ch>:KRONecker:CORRelation:RX:AD:
IMAGinary <Imaginary>

[:SOURce<hw>]:FSIMulator:MIMO:TAP<ch>:KRONecker:CORRelation:RX:BC:
IMAGinary <Imaginary>

[:SOURce<hw>]:FSIMulator:MIMO:TAP<ch>:KRONecker:CORRelation:RX:BD:
IMAGinary <Imaginary>

[:SOURce<hw>]:FSIMulator:MIMO:TAP<ch>:KRONecker:CORRelation:RX:CD:
IMAGinary <Imaginary>

This command enters the value for the imaginary part of the receiver correlation.

Note: In case that the values for the real part and the imaginary part are both set to 0,
the phase value will also be set to 0 when changing the data format.

Parameters:
<Imaginary> float
Range: -1 to 1
Increment: 0.001
*RST: 0
Example: FSIM:MIMO: TAP2:KRON:CORR:RX:AC:IMAG 0.5
sets the imaginary part of the Rx correlation AC to 0.5.
Options: Options B14 and K71; Options B13 and B10; Option K74;

SOURCce2 only with option B15

[:SOURce<hw>]:FSIMulator:MIMO:TAP<ch>:KRONecker:CORRelation:RX[:AB]:
PHASe <Phase>

[:SOURce<hw>]:FSIMulator:MIMO:TAP<ch>:KRONecker:CORRelation:RX:AC:
PHASe <Phase>

[:SOURce<hw>]:FSIMulator:MIMO:TAP<ch>:KRONecker:CORRelation:RX:AD:
PHASe <Phase>

[:SOURce<hw>]:FSIMulator:MIMO:TAP<ch>:KRONecker:CORRelation:RX:BC:
PHASe <Phase>

[:SOURce<hw>]:FSIMulator:MIMO:TAP<ch>:KRONecker:CORRelation:RX:BD:
PHASe <Phase>

[:SOURce<hw>]:FSIMulator:MIMO:TAP<ch>:KRONecker:CORRelation:RX:CD:
PHASe <Phase>

This command enters the value for the phase of the receiver correlation.

Note: In case that the values for the real part and the imaginary part are both set to 0,
the phase value will also be set to 0 when changing the data format.
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Parameters:
<Phase> float
Range: 0 to 360
Increment: 0.02
*RST: 0
Example: FSIM:MIMO:TAP2:KRON:CORR:RX:AC:PHAS 30
sets the phase of the Rx correlation AC to 30 degrees.
Options: Options B14 and K71; Options B13 and B10; Option K74;

SOURCce2 only with option B15

[:SOURce<hw>]:FSIMulator:MIMO:TAP<ch>:KRONecker:CORRelation:RX[:AB]:
RATio <Ratio>

[:SOURce<hw>]:FSIMulator:MIMO:TAP<ch>:KRONecker:CORRelation:RX:AC:
RATio <Ratio>

[:SOURce<hw>]:FSIMulator:MIMO:TAP<ch>:KRONecker:CORRelation:RX:AD:
RATio <Ratio>

[:SOURce<hw>]:FSIMulator:MIMO:TAP<ch>:KRONecker:CORRelation:RX:BC:
RATio <Ratio>

[:SOURce<hw>]:FSIMulator:MIMO:TAP<ch>:KRONecker:CORRelation:RX:BD:
RATio <Ratio>

[:SOURce<hw>]:FSIMulator:MIMO:TAP<ch>:KRONecker:CORRelation:RX:CD:
RATio <Ratio>

This command enters the ratio of the receiver correlation.

Note: In case that the values for the real part and the imaginary part are both set to 0,
the phase value will also be set to 0 when changing the data format.

Parameters:
<Ratio> float
Range: 0 to 1
Increment: 0.001
*RST: 0
Example: FSIM:MIMO:TAP2 :KRON:CORR:RX:AC:RAT 0.5
sets the ratio of the Rx correlation AC to 0.5.
Options: Options B14 and K71; Options B13 and B10; Option K74;

SOURCce2 only with option B15

[:SOURce<hw>]:FSIMulator:MIMO:TAP<ch>:KRONecker:CORRelation:RX[:AB]:
REAL <Real>

[:SOURce<hw>]:FSIMulator:MIMO:TAP<ch>:KRONecker:CORRelation:RX:AC:
REAL <Real>

[:SOURce<hw>]:FSIMulator:MIMO:TAP<ch>:KRONecker:CORRelation:RX:AD:
REAL <Real>

[:SOURce<hw>]:FSIMulator:MIMO:TAP<ch>:KRONecker:CORRelation:RX:BC:
REAL <Real>
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[:SOURce<hw>]:FSIMulator:MIMO:TAP<ch>:KRONecker:CORRelation:RX:BD:
REAL <Real>

[:SOURce<hw>]:FSIMulator:MIMO:TAP<ch>:KRONecker:CORRelation:RX:CD:
REAL <Real>

This command enters the value for the real part of the receiver correlation.

Note: In case that the values for the real part and the imaginary part are both set to 0,
the phase value will also be set to 0 when changing the data format.

Parameters:
<Real> float
Range: -1 to 1
Increment: 0.001
*RST: 0
Example: FSIM:MIMO:TAP2:KRON:CORR:RX:AC:REAL 0.5
sets the value for the real part of the Rx correlation AC to 0.5.
Options: Options B14 and K71; Options B13 and B10; Option K74;

SOURCce2 only with option B15

[:SOURce<hw>]:FSIMulator:MIMO:TAP<ch>:KRONecker:CORRelation:TX[:AB]:
IMAGinary <Imaginary>

[:SOURce<hw>]:FSIMulator:MIMO:TAP<ch>:KRONecker:CORRelation:TX:AC:
IMAGinary <Imaginary>

[:SOURce<hw>]:FSIMulator:MIMO:TAP<ch>:KRONecker:CORRelation: TX:AD:
IMAGinary <Imaginary>

[:SOURce<hw>]:FSIMulator:MIMO:TAP<ch>:KRONecker:CORRelation:TX:BC:
IMAGinary <Imaginary>

[:SOURce<hw>]:FSIMulator:MIMO:TAP<ch>:KRONecker:CORRelation:TX:BD:
IMAGinary <Imaginary>

[:SOURce<hw>]:FSIMulator:MIMO:TAP<ch>:KRONecker:CORRelation:TX:CD:
IMAGinary <Imaginary>

This command enters the value for the imaginary part of the transceiver correlation.

Note: In case that the values for the real part and the imaginary part are both set to 0,
the phase value will also be set to 0 when changing the data format.

Parameters:
<Imaginary> float
Range: -1 to 1
Increment: 0.001
*RST: 0
Example: FSIM:MIMO: TAP2:KRON:CORR:TX:AC:IMAG 0.5
sets the imaginary part of the Tx correlation AC to 0.5.
Options: Options B14 and K71; Options B13 and B10; Option K74;

SOURce2 only with option B15
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[:SOURce<hw>]:FSIMulator:MIMO:TAP<ch>:KRONecker:CORRelation:TX[:AB]:
PHASe <Phase>

[:SOURce<hw>]:FSIMulator:MIMO:TAP<ch>:KRONecker:CORRelation: TX:AC:
PHASe <Phase>

[:SOURce<hw>]:FSIMulator:MIMO:TAP<ch>:KRONecker:CORRelation:TX:AD:
PHASe <Phase>

[:SOURce<hw>]:FSIMulator:MIMO:TAP<ch>:KRONecker:CORRelation:TX:BC:
PHASe <Phase>

[:SOURce<hw>]:FSIMulator:MIMO:TAP<ch>:KRONecker:CORRelation: TX:BD:
PHASe <Phase>

[:SOURce<hw>]:FSIMulator:MIMO:TAP<ch>:KRONecker:CORRelation:TX:CD:
PHASe <Phase>

This command enters the value for the phase of the transceiver correlation.

Note: In case that the values for the real part and the imaginary part are both set to 0,
the phase value will also be set to 0 when changing the data format.

Parameters:
<Phase> float
Range: 0 to 360
Increment: 0.02
*RST: 0
Example: FSIM:MIMO:TAP2:KRON:CORR:TX:AC:PHAS 30
sets the phase of the Tx correlation AC to 30 degrees.
Options: Options B14 and K71; Options B13 and B10; Option K74;

SOURCce2 only with option B15

[:SOURce<hw>]:FSIMulator:MIMO:TAP<ch>:KRONecker:CORRelation:TX[:AB]:
RATio <Ratio>

[:SOURce<hw>]:FSIMulator:MIMO:TAP<ch>:KRONecker:CORRelation:TX:AC:
RATio <Ratio>

[:SOURce<hw>]:FSIMulator:MIMO:TAP<ch>:KRONecker:CORRelation:TX:AD:
RATio <Ratio>

[:SOURce<hw>]:FSIMulator:MIMO:TAP<ch>:KRONecker:CORRelation:TX:BC:
RATio <Ratio>

[:SOURce<hw>]:FSIMulator:MIMO:TAP<ch>:KRONecker:CORRelation:TX:BD:
RATio <Ratio>

[:SOURce<hw>]:FSIMulator:MIMO:TAP<ch>:KRONecker:CORRelation:TX:CD:
RATio <Ratio>

This command enters the ratio of the transceiver correlation.

Note: In case that the values for the real part and the imaginary part are both set to 0,
the phase value will also be set to 0 when changing the data format.
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<Ratio>

Example:

Options:

MIMO Settings

float

Range: 0 to 1
Increment: 0.001
*RST: 0

FSIM:MIMO:TAP2 :KRON:CORR:TX:AC:RAT 0.5
sets the ratio of the Tx correlation AC to 0.5.

Options B14 and K71; Options B13 and B10; Option K74;
SOURCce2 only with option B15

[:SOURce<hw>]:FSIMulator:MIMO:TAP<ch>:KRONecker:CORRelation:TX[:AB]:

REAL <Real>

[:SOURce<hw>]:FSIMulator:MIMO:TAP<ch>:KRONecker:CORRelation:TX:AC:

REAL <Real>

[:SOURce<hw>]:FSIMulator:MIMO:TAP<ch>:KRONecker:CORRelation: TX:AD:

REAL <Real>

[:SOURce<hw>]:FSIMulator:MIMO:TAP<ch>:KRONecker:CORRelation:TX:BC:

REAL <Real>

[:SOURce<hw>]:FSIMulator:MIMO:TAP<ch>:KRONecker:CORRelation: TX:BD:

REAL <Real>

[:SOURce<hw>]:FSIMulator:MIMO:TAP<ch>:KRONecker:CORRelation:TX:CD:

REAL <Real>

This command enters the value for the real part of the transceiver correlation.

Note: In case that the values for the real part and the imaginary part are both set to 0,
the phase value will also be set to 0 when changing the data format.

Parameters:
<Real>

Example:

Options:

float

Range: -1 to 1
Increment: 0.001
*RST: 0

FSIM:MIMO:TAP2:KRON:CORR:TX:AC:REAL 0.5
sets the value for the real part of the Tx correlation AC to 0.5.

Options B14 and K71; Options B13 and B10; Option K74;
SOURCce2 only with option B15

[:SOURce<hw>]:FSIMulator:MIMO:TAP<ch>:MATRix:ACCept

Accepts the values for the phase/imaginary and the real/ration part of the correlation.

Example:

Usage:

FSIM:MIMO:TAP2:MATR:ACC
accepts the values for the phase/imaginary and the real/ration part
of the correlation

Event
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Options: Options B14 and K71; Options B13 and B10; Option K74;
SOURce2 only with option B15

[:SOURce<hw>]:FSIMulator:MIMO:TAP<ch>:MATRix:CONFlict?
Queries whether there is a matrix conflict or not.

Return values:

<Conflict> 0|1]|OFF|ON
Example: FSIM:MIMO: TAP2 :MATR: CONF?
queries whether there is a matrix conflict or not
Usage: Query only
Options: Options B14 and K71; Options B13 and B10; Option K74;

SOURCce2 only with option B15

[:SOURce<hw>]:FSIMulator:MIMO:TAP<ch>:MATRix:MODE <Mode>

This command selects the input mode for the Rx and Tx correlation values (matrix mode).

Parameters:

<Mode> INDividual | KRONecker | AOAaod
INDividual
The correlation values are entered with commands
FSIM:MIMO:TAP:MATR:ROW:COL:RAT | PHAS.
KRONecker
The matrix values are calculated automatically using the values
entered with commands
FSIM:MIMO:TAP:KRON:CORR:RX | TX:RAT |REAL |
IMAG | PHAS.
AOAaod
The matrix values are calculated automatically using the values
entered with Space Channel Model (SCM) commands, see chap-
ter 8.7, "SCM Settings", on page 264.
*RST: INDividual

Example: FSIM:MIMO:TAP2 :MATR:MODE IND
selects the matrix mode Individual.

Options: Options B14 and K71; Options B13 and B10; Option K74;

SOURce2 only with option B15

[:SOURce<hw>]:FSIMulator:MIMO:TAP<ch>:MATRix:ROW<di>:COLumn<st>:
PHASe <Phase>

This command enters the value for the phase/imaginary part of the correlation.

Suffix:
<di> 1.4
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<st> 1.4
Parameters:
<Phase> float

Range: 0 to 360
Increment: 0.02

*RST: 0
Example: FSIM:MIMO:TAP2:MATR:ROW1 :COL1:PHAS 90

sets the correlation value to the specified value.
Options: Options B14 and K71; Options B13 and B10; Option K74;

SOURCce2 only with option B15

[:SOURce<hw>]:FSIMulator:MIMO:TAP<ch>:MATRix:ROW<di>:COLumn<st>:
RATio <Ratio>

This command enters the value for the real/ratio part of the correlation.

Suffix:
<di> 1.4
<st> 1.4
Parameters:
<Ratio> float
Range: 0 to 1
Increment: 0.001
*RST: 0
Example: FSIM:MIMO:TAP2:MATR:ROW1:COL1:PHAS 0.5
sets the correlation value to the specified value.
Options: Options B14 and K71; Options B13 and B10; Option K74;

SOURCce2 only with option B15

[:SOURce<hw>]:FSIMulator:MIMO:TAP<ch>:GVECtor:PRESet
The command presets the vector matrix to an unitary matrix.

Example: FSIM:MIMO:TAP2:GVEC:PRES
resets the gain vector matrix.

Usage: Event

[:SOURce<hw>]:FSIMulator:MIMO:TAP<ch>:GVECtor:AA:GAIN <Gain>
[:SOURce<hw>]:FSIMulator:MIMO:TAP<ch>:GVECtor:AB:GAIN <Gain>
[:SOURce<hw>]:FSIMulator:MIMO:TAP<ch>:GVECtor:AC:GAIN <Gain>
[:SOURce<hw>]:FSIMulator:MIMO:TAP<ch>:GVECtor:AD:GAIN <Gain>
[:SOURce<hw>]:FSIMulator:MIMO:TAP<ch>:GVECtor:BA:GAIN <Gain>
[:SOURce<hw>]:FSIMulator:MIMO:TAP<ch>:GVECtor:BB:GAIN <Gain>
[:SOURce<hw>]:FSIMulator:MIMO:TAP<ch>:GVECtor:BC:GAIN <Gain>
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[:SOURce<hw>]:FSIMulator:MIMO:TAP<ch>:GVECtor:BD:GAIN <Gain>
[:SOURce<hw>]:FSIMulator:MIMO:TAP<ch>:GVECtor:CA:GAIN <Gain>
[:SOURce<hw>]:FSIMulator:MIMO:TAP<ch>:GVECtor:CB:GAIN <Gain>
[:SOURce<hw>]:FSIMulator:MIMO:TAP<ch>:GVECtor:CC:GAIN <Gain>
[:SOURce<hw>]:FSIMulator:MIMO:TAP<ch>:GVECtor:CD:GAIN <Gain>
[:SOURce<hw>]:FSIMulator:MIMO:TAP<ch>:GVECtor:DA:GAIN <Gain>
[:SOURce<hw>]:FSIMulator:MIMO:TAP<ch>:GVECtor:DB:GAIN <Gain>
[:SOURce<hw>]:FSIMulator:MIMO:TAP<ch>:GVECtor:DC:GAIN <Gain>
[:SOURce<hw>]:FSIMulator:MIMO:TAP<ch>:GVECtor:DD:GAIN <Gain>

The command sets the relative gain in the selected path.

Parameters:
<Gain> float
Range: -50 to O
Increment: 0.01
*RST: 0
Example: FSIM:MIMO:TAP2:GVEC:AA:GAIN -3dB

decreases the level in path AA by 3 dB.

[:SOURce<hw>]:FSIMulator:MIMO:TAP<ch>:GVECtor:AA:PHASe <Gain>
[:SOURce<hw>]:FSIMulator:MIMO:TAP<ch>:GVECtor:AB:PHASe <Gain>
[:SOURce<hw>]:FSIMulator:MIMO:TAP<ch>:GVECtor:AC:PHASe <Gain>
[:SOURce<hw>]:FSIMulator:MIMO:TAP<ch>:GVECtor:AD:PHASe <Gain>
[:SOURce<hw>]:FSIMulator:MIMO:TAP<ch>:GVECtor:BA:PHASe <Gain>
[:SOURce<hw>]:FSIMulator:MIMO:TAP<ch>:GVECtor:BB:PHASe <Gain>
[:SOURce<hw>]:FSIMulator:MIMO:TAP<ch>:GVECtor:BC:PHASe <Gain>
[:SOURce<hw>]:FSIMulator:MIMO:TAP<ch>:GVECtor:BD:PHASe <Gain>
[:SOURce<hw>]:FSIMulator:MIMO:TAP<ch>:GVECtor:CA:PHASe <Gain>
[:SOURce<hw>]:FSIMulator:MIMO:TAP<ch>:GVECtor:CB:PHASe <Gain>
[:SOURce<hw>]:FSIMulator:MIMO:TAP<ch>:GVECtor:CC:PHASe <Gain>
[:SOURce<hw>]:FSIMulator:MIMO:TAP<ch>:GVECtor:CD:PHASe <Gain>
[:SOURce<hw>]:FSIMulator:MIMO:TAP<ch>:GVECtor:DA:PHASe <Gain>
[:SOURce<hw>]:FSIMulator:MIMO:TAP<ch>:GVECtor:DB:PHASe <Gain>
[:SOURce<hw>]:FSIMulator:MIMO:TAP<ch>:GVECtor:DC:PHASe <Gain>
[:SOURce<hw>]:FSIMulator:MIMO:TAP<ch>:GVECtor:DD:PHASe <Gain>

This command defines the phase shift of the selected path.

Parameters:
<Gain> float
Range: 0 to 360
Increment: 0.02
*RST: 0
Example: FSIM:MIMO:TAP2:GVEC:BB:PHAS 1

shifts the phase in path BB by 1 degree.
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Suffixes
RAY<st>

Value range: [1]...4

Programming example

This chapter provides simple programming example. The purpose of the example is to
present all commands for a given task. In real applications, one would rather reduce the
examples to an appropriate subset of commands.

The programming example has been tested with a software tool which provides an envi-
ronment for the development and execution of remote tests. To keep the example as
simple as possible, only the "clean" SCPI syntax elements are reported. Non-executable
command lines (e.g. comments) start with two // characters.

Example: Simulating one path SCM fading with two rays with different distributions

In the following example we assume that MIMO fading configurations are enabled, e.g
2x2 MIMO. One MIMO path is activated, the default path settings are used.

// R R R R R R R I R R R R R R R R R R R I I R R R R R E R I E I I I i

// Enable the corresponding matrix mode and set the relevant SCM settings

// KKK KA A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A AR AR AR AR AR AR KA KA KKK

SOURce:FSIMulator:MIMO:TAP:MATRix:MODE AOAaod
SOURce:FSIMulator:MIMO:SCM:ANTenna:DISTance:RX 0.5
SOURce:FSIMulator:MIMO:SCM:ANTenna:DISTance:TX 0.5

// KKK KA A A A A A A A A A A A A A A A A A A A A A A A A AR A A A A A A A A A A A A A A A A A AR A A AR A A A AR AR AR KKK

// Set ray#l to simulate signal scattered by

// obstacles causing static fading distribution, e.g. a building

// KKK KA A A A A A A A A A A A A A A A A A A A A A A A A AR A A A A A A A A A A A A A A A A A A A A A AR A A AR AR KA AR KKK
SOURce:FSIMulator :MIMO:TAP:SCM:RAY1:GAIN O
SOURce:FSIMulator:MIMO:TAP:SCM:RAY1:ARRival :ANGLe 72
SOURce:FSIMulator :MIMO:TAP:SCM:RAY1:ARRival:SPRead 5
SOURce:FSIMulator :MIMO:TAP:SCM:RAY1:DEParture:ANGLe 15
SOURce:FSIMulator :MIMO:TAP:SCM:RAY1:DEParture:SPRead 3
SOURce:FSIMulator :MIMO:TAP:SCM:RAY1:DISTribution EQUal
SOURce:FSIMulator :MIMO:TAP:SCM:RAY1:STATe ON

// KKK A A A A A A A A A A A A A A A A A A A A A A A A A A AR A A A A A A A A A A A A A A A A A A AR A AR A AR AR AN AR KKK

// Set ray#2 to simulate signal scattered by

// obstacles causing gaussian fading distribution, e.g. a tree

// Rk ik kS kb b b kb b b bk b b b kb b b b bk b b b kb b b kb b bk kb b b b b bk b b b kb b b b b ki
SOURce:FSIMulator :MIMO:TAP:SCM:RAY2:GAIN -10
SOURce:FSIMulator:MIMO:TAP:SCM:RAY2:ARRival :ANGLe 23
SOURce:FSIMulator :MIMO:TAP:SCM:RAY2:ARRival:SPRead 7
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SOURce:FSIMulator :MIMO:TAP:SCM:RAY2:DEParture:ANGLe 25
SOURce:FSIMulator :MIMO:TAP:SCM:RAY2:DEParture:SPRead 5
SOURce:FSIMulator :MIMO:TAP:SCM:RAY2:DISTribution GAUSs
SOURce:FSIMulator:MIMO:TAP:SCM:RAY2:STATe ON

// R R R R R R R R R R R R R R R R R R R R R R R R R i I R R I i

// Query the resulting matrix correlation coefficients with the
// SOURce:FSIMulator:MIMO:TAP:MATRix:... commands

// R R R R R R I R R R R R R R R I R R R R R R R I R R I R R R I i

[:SOURce<hw>]:FSIMulator:MIMO:SCM:ANTenna:DISTance:RX.....ccccevevvverieviinreenieneee, 265
[:SOURce<hw>]:FSIMulator:MIMO:SCM:ANTenna:DISTance:TX.....cccceevvueereeenererineeeeenneneens 265
[:SOURce<hw>]:FSIMulator:MIMO:TAP<ch>:SCM:DISTribUtioN.........uuuerrrrrerrennrenirenreennennns 265
[:SOURce<hw>]:FSIMulator:MIMO:TAP<ch>:SCM:RAY<st>:ARRival:ANGLe.............ccee.... 266
[:SOURce<hw>]:FSIMulator:MIMO:TAP<ch>:SCM:RAY<st>:DEParture:ANGLe.................. 266
[:SOURce<hw>]:FSIMulator:MIMO:TAP<ch>:SCM:RAY<st>:ARRival:SPRead.................... 266
[:SOURce<hw>]:FSIMulator:MIMO:TAP<ch>:SCM:RAY<st>:DEParture:SPRead................. 266
[:SOURce<hw>]:FSIMulator:MIMO:TAP<ch>:SCM:RAY<st>:GAIN.....ccccceiiiiiiiiiiiiiiiiieennes 267
[:SOURce<hw>]:FSIMulator:MIMO:TAP<ch>:SCM:RAY<st>:STATE....ccerrreerrrenraeeeeeeeeeennns 267

[:SOURce<hw>]:FSIMulator:MIMO:SCM:ANTenna:DISTance:RX <RxAntDist>
[:SOURce<hw>]:FSIMulator:MIMO:SCM:ANTenna:DISTance:TX <TxAntDist>

Determines the RX/TX antenna distance in the SCM fading model.

Parameters:
<TxAntDist> float
Range: 0.1 to 2
Increment: 0.1
*RST: 0.5
<RxAntDist> float
Range: 0.1 to 2
Increment: 0.1
*RST: 0.5
Example: see example "Simulating one path SCM fading with two rays with

different distributions" on page 264.

[:SOURce<hw>]:FSIMulator:MIMO:TAP<ch>:SCM:DISTribution <Distribution>

This commands selects one of the proposed statistical functions to determine the distri-
bution of the selected ray.

Parameters:
<Distribution> LAPLace | EQUal | GAUSs
*RST: EQUal
Example: see example "Simulating one path SCM fading with two rays with

different distributions" on page 264.

|
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Options: Options B14 and K71; Options B13 and B10; Option K74;
SOURce2 only with option B15

[:SOURce<hw>]:FSIMulator:MIMO:TAP<ch>:SCM:RAY<st>:ARRival:ANGLe

<ArrAngle>
[:SOURce<hw>]:FSIMulator:MIMO:TAP<ch>:SCM:RAY<st>:DEParture:ANGLe
<DepAngle>
Sets the AoA (Angle of Arrival) / AoD (Angle of Departure) of the selected ray.
Parameters:
<DepAngle> float
Range: 0 to 360
Increment: 0.1
*RST: 0
<ArrAngle> float
Range: 0 to 360
Increment: 0.1
*RST: 0
Example: see example "Simulating one path SCM fading with two rays with
different distributions" on page 264.
Options: Options B14 and K71; Options B13 and B10; Option K74;

SOURCce2 only with option B15

[:SOURce<hw>]:FSIMulator:MIMO:TAP<ch>:SCM:RAY<st>:ARRival:SPRead
<ArrSpread>

[:SOURce<hw>]:FSIMulator:MIMO:TAP<ch>:SCM:RAY<st>:DEParture:SPRead
<DepSpread>

This commands sets the AoD (Angle of Departure) / AoA (Angle of Arrival) spread (AS)

of the selected ray.

Parameters:
<DepSpread> float
Range: 0.1 to 76
Increment: 0.1
*RST: 0
<ArrSpread> float
Range: 0.1 to 76
Increment: 0.1
*RST: 0
Example: see example "Simulating one path SCM fading with two rays with
different distributions" on page 264.
Options: Options B14 and K71; Options B13 and B10; Option K74;

SOURce2 only with option B15

|
Operating Manual 1171.5231.12 — 08 266



Fading Simulator Remote-Control Commands
I EEEEEEEEE———

8.8

2 Channel Interferer

[:SOURce<hw>]:FSIMulator:MIMO:TAP<ch>:SCM:RAY<st>:GAIN <Gain>

This command sets the relative gain (in dB) of the selected ray.

Parameters:
<Gain> float
Range: -50 to O
Increment: 0.1
*RST: 0
Example: see example "Simulating one path SCM fading with two rays with
different distributions" on page 264.
Options: Options B14 and K71; Options B13 and B10; Option K74;

SOURCce2 only with option B15

[:SOURce<hw>]:FSIMulator:MIMO:TAP<ch>:SCM:RAY<st>:STATe <RayState>

This command enables/disables the selected ray.

Parameters:

<RayState> 0]1|OFF|ON
*RST: 0

Example: see example "Simulating one path SCM fading with two rays with
different distributions" on page 264.

Options: Options B14 and K71; Options B13 and B10; Option K74;

SOURCce2 only with option B15

2 Channel Interferer

[:SOURce<hw>]:FSIMulator:TCINterfererl:STATE]...cuuuieeeeeirieeeeeeirieeeeeetteeeeeenteeeeseeneeeerenns 267
[:SOURce<hw>]:FSIMulator:TCInterferer:MOVing:DELay:MAXiMUM......cccceereereeererereerennnnnn. 268
[:SOURce<hw>]:FSIMulator:TClInterferer:MOVIing:MMODE..........cceceerierieerieeeeinieeeeeieeeeeen. 268
[:SOURce<hw>]:FSIMulator:TCInterferer:PERIOC. .........ccuueeireieiiieieeeeeicee e eeecee e e eeenee e eeeen 269
[:SOURce<hw>]:FSIMulator: TCInterferer:SPEEd...........cceeieieiiiiiiiicecaeae e e e eeeeeeeeeeeeeeeeeees 269
[:SOURce<hw>]:FSIMulator:TCInterferer:REFerence|MOVing:DELay:MINimum................... 270
[:SOURce<hw>]:FSIMulator:TCInterferer:REFerence|MOVing:FDOPPIEr........ccceeerevrrnereneens 270
[:SOURce<hw>]:FSIMulator:TCInterferer:REFerence|MOVINg:FRATIO........ccceeervvnreeernnnnnnn. 270
[:SOURce<hw>]:FSIMulator:TCInterferer:REFerence|MOVing:LOSS.........ccccceeeeerevinneeeenenn. 271
[:SOURce<hw>]:FSIMulator:TClInterferer:REFerence|MOVing:PROFile..........ccooeiieeiiiiiiinnne. 271
[:SOURce<hw>]:FSIMulator:TClInterferer:REFerence|MOVIng:STATE....cccvveviiiieeiiennieieennen 272

[:SOURce<hw>]:FSIMulator:TCInterferer[:STATe] <State>

This command activates the 2 channel interferer fading configuration. The paths and the
fading simulator must be switched on separately (FSIM: TCI:MOV:STAT ON,
FSIM:TCI:REF:STAT ONand FSIM ON).
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2 Channel Interferer

Parameters:

<State> 0|1]|OFF|ON
*RST: 0

Example: FSIM:TCI:STAT ON
activates the "2 Channel Interferer Fading" configuration for fader
A

Options: Options B14 and K71; Options B13 and B10; SOURce2 only with
option B15

[:SOURce<hw>]:FSIMulator:TCInterferer:MOVing:DELay:MAXimum <Maximum>

This command sets the maximum delay for the moving path.

Parameters:
<Maximum> float
Range: 0.0 to 1638 us
Increment: 1 ns
*RST: 110 us (Moving Path)
Example: FSIM:TCI:MOV:DEL:MAX 0.000200
sets a 200 us maximum delay for the moving path.
Options: Options B14 and K71; Options B13 and B10; SOURce2 only with
option B15

[:SOURce<hw>]:FSIMulator:TCInterferer:MOVing:MMODe <MMode>
This command selects the type of moving applied to the moving path.

For FSIM:TCI:MOV:MMOD SLID, the FSIM:TCI :PER command sets the period for a
complete cycle of the moving path.

For FSIM:TCI:MOV:MMOD HOPP, the FSIM:TCI:PER command sets the dwell time of
the moving path.

Parameters:

<MMode> SLIDing | HOPPing
SPATh
The reference path has a fix delay while the delay of the moving
path varies slowly in a sinusoidal way.
HOPPing
The reference path has a fix delay while the delay of the moving
path appears or disappears in alternation at arbitrary points.
*RST: HOPPing

Example: FSIM:TCI:MOV:MMOD SLID
selects the "Sliding" mode for the moving path.

Options: Options B14 and K71; Options B13 and B10; SOURce2 only with
option B15
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[:SOURce<hw>]:FSIMulator:TCInterferer:PERiod <Period>

The command enters either the dwell time or the period for a complete cycle of the moving
path.

The set time depends on the setting of the moving mode: FSIM: TCI : MOV : MMOD

SLID selects the sliding mode for the moving path and therefore FSIM: TCI : PER sets
the period for a complete cycle for the moving path. FSIM: TCI :MOV:MMOD HOPP selects
the hopping mode for the moving path and therefore FSIM: TCI : PER sets the dwell time
for the moving path.

Parameters:
<Period> float
Range: 0.1 to 10
Increment: 0.01
*RST: 2.9 s (for hopping mode) / 160 s (for sliding mode)

Example: FSIM:TCI:MOV:MMOD SLID
selects the "Sliding" mode for the moving path.
FSIM:TCI:PER 50
sets the time for a complete cycle of the moving path to 50 s.

Options: Options B14 and K71; Options B13 and B10; SOURce2 only with
option B15

[:SOURce<hw>]:FSIMulator:TCInterferer:SPEed <Speed>

This command sets the speed v of the moving receiver for 2 channel interferer fading.
Based on the speed v and the virtual RF frequency fxg, the Doppler frequency fy is com-
puted. Based on the speed v and the frequency of the RF output signal fRF (or the virtual
RF frequency), the Doppler frequency fy is computed.

c =2.998*108 m/s
vic =y / fge

If the speed is changed, the resulting Doppler shift is automatically modified. The resulting
Doppler shift is a function of the speed v and the entered ratio of the actual Doppler shift
to the set Doppler shift (Frequency Ratio - SOURce: FSIM:TCI:FRATio) and can be
queried with the command SOURce : FSIM: TCI:FDOPpler.

Parameters:
<Speed> float
Range: 0m/s to 479.67 m/s
Increment: 0.1 m/s
*RST: 0.83 m/s
Example: FSIM:TCI:SPE 2
sets a speed of 2 m/s on both fading paths.
Options: Options B14 and K71; Options B13 and B10; SOURce2 only with
option B15
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2 Channel Interferer

[:SOURce<hw>]:FSIMulator:TCInterferer:REFerence|MOVing:DELay:MINimum
<Minimum>

These commands set the minimum delay for the reference path and the moving path.

Parameters:
<Minimum> float
Range: 0.0 to 1638 us
Increment: 0.1 us
*RST: 40 us (Reference Path) / 0 us (Moving Path)
Example: FSIM:TCI:REF:DEL:MIN 0.000008
sets an 8 us minimum delay for the reference path.
Options: Options B14 and K71; Options B13 and B10; SOURce2 only with
option B15

[:SOURce<hw>]:FSIMulator:TCInterferer:REFerence|MOVing:FDOPpler?

These commands query the Doppler frequency of the reference and moving path with 2
channel interferer fading. The Doppler frequency is determined by the entered speed
(command SOURce: FSIM:TCI:SPEed) and by the entered ratio of the actual Doppler
frequency to the set Doppler frequency (command SOURce: FSIM: TCI:..: FRATio).

Return values:

<FDoppler> float
Range: 0 to 1000
Increment: 0.01
*RST: 0

Example: FSIM:TCI:REF:FDOP?
queries the resulting Doppler frequency for the reference path.
Response: 55
the resulting Doppler frequency is 55 Hz.

Usage: Query only
Options: Options B14 and K71; Options B13 and B10; SOURce2 only with
option B15

[:SOURce<hw>]:FSIMulator:TCInterferer:REFerence|MOVing:FRATio <FRatio>

These commands set the ratio of the actual Doppler frequency to the set Doppler fre-
quency for the reference and moving path with 2 channel interferer fading.

Parameters:

<FRatio> float
Range: -1 to 1
Increment: 0.01
*RST: 0

Example: FSIM:TCI:REF:FRAT 0.5

sets a frequency ratio of 0.5 for the reference path.
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Options: Options B14 and K71; Options B13 and B10; SOURce2 only with
option B15

[:SOURce<hw>]:FSIMulator:TCInterferer:REFerence|MOVing:LOSS <Loss>

These commands set the loss of the reference and moving path with 2 channel interferer

fading.
Parameters:
<Loss> float
Range: 0 to 50
Increment: 0.1
*RST: 0
Example: FSIM:TCI:REF:L0OSS 10
sets a loss of 10 db for the reference path for fader A.
Options: Options B14 and K71; Options B13 and B10; SOURce2 only with
option B15

[:SOURce<hw>]:FSIMulator:TCInterferer:REFerence|MOVing:PROFile <Profile>

These commands select the fading profile to be used for the reference and moving path
with 2 channel interferer fading.

Parameters:

<Profile> SPATh | PDOPpler | RAYLeigh
SPATh
A static transmission path is simulated which can only undergo
attenuation (loss) or delay.
PDOPpler
A transmission path is simulated in which there is an individual
direct connection from the transmitter to the moving receiver (dis-
crete component). The Doppler frequency shift is determined by
two parameters: "Speed" (SOURce : FSIM: TCI: SPEed)and "Fre-
quency Ratio" (SOURce : FSIM: TCI : FRATi0).
RAYLeigh
A radio hop is simulated in which many highly scattered subwaves
arrive at a moving receiver. The resulting received amplitude var-
ies over time. The probability density function of the magnitude of
the received amplitude is characterized by a Rayleigh distribution.
The fading spectrum is a classic Doppler spectrum.
*RST: SPATh

Example: FSIM:TCI:REF:PROF SPAT
selects the static path profile for the reference path of the "2 Chan-
nel Interferer Fading" configuration for fader A.

Options: Options B14 and K71; Options B13 and B10; SOURce2 only with

option B15
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8.9

Dynamic Scenario Simulation

[:SOURce<hw>]:FSIMulator:TCInterferer:REFerence|MOVing:STATe <State>

These commands activate the reference and moving path of the 2 channel interferer
fading configuration. The 2 channel interferer fading configuration and the fading simu-
lator must be switched on separately (SOURce: FSIMulator:TCInterferer:STATe
ON and SOURce:FSIMulator ON).

Parameters:

<State> 0]1]|OFF|ON
*RST: 0

Example: FSIM:TCI:REF:STAT ON
activates the reference path of the "2 Channel Interferer Fading"
configuration for fader A.

Options: Options B14 and K71; Options B13 and B10; SOURce2 only with

option B15

Dynamic Scenario Simulation

The simulation of dynamic fading scenarios is enabled only for instruments equipped with
option R&S SMU/AMU-K77.

8.9.1

Common Settings

[:SOURce<hw>]:FSIMulator:DSSimulation:SCENGI0........c.oeeeeeeieeiieeieeeeeeeeeereeee e eeeens 272
[:SOURce<hw>]:FSIMulator:DSSimulation:CFORMAL.........cccuuuirieriiiierieiieeeeeeie e eeeee e eeens 273
[:SOURce<hw>]:FSIMulator:DSSimulation:CRE&tE..........coieirieiiiiiiiaee e eeeeeeees 273
[:SOURce<hw>]:FSIMulator:DSSIimulation:SAVE...........cuuurueeieeieeeeeieeeeerririeieseeeeeeseeessssane. 273
[:SOURce<hw>]:FSIMulator:DSSIimulation:CATalOg. ....uuuereerruiieeieeiieeeeeriieeeeereeeeeenneeeeenns 273
[:SOURce<hw>]:FSIMulator:DSSImulation:LOAD..........cevueeeeeeiieeeeeeereeeeeeerieeeeeeeaneeeeeenes 274
[:SOURce<hw>]:FSIMulator:DSSimulation:SHIPtoship:PRESEt...........ccoeeveveeeeeeieeeeeereeee, 274
[:SOURce<hw>]:FSIMulator:DSSimulation: TOWertoair:PRESEet.......ccccveiiiiiiiiiiieieeieeeeaee, 274

[:SOURce<hw>]:FSIMulator:DSSimulation:SCENario <Scenario>

Selects the dynamic fading scenario (see "Scenario” on page 70).

Parameters:

<Scenario> SHIPtoShip | TOWertoaircraft | USER
*RST: SHIPtoship

Options: R&S SMU/AMU-K77
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[:SOURce<hw>]:FSIMulator:DSSimulation:CFORmat <CoorFormat>

Defines the coordinate system.

Parameters:

<CoorFormat> ENU | DMS | DECimal
*RST: ENU

Options: R&S SMU/AMU-K77

[:SOURce<hw>]:FSIMulator:DSSimulation:CREate

Triggers the instrument to load the selected settings, to start the signal calculation, to
create and store the corresponding settings files (* . fad and *. fad udyn) and to
update the trajectory visualization.

Usage: Event

Options: R&S SMU/AMU-K77

[:SOURce<hw>]:FSIMulator:DSSimulation:SAVE <ScenarioFileS>

Stores the current scenario settings into the selected file. The directory is set using com-
mand MMEM: CDIRectory. Only the file name has to be entered. Scenario files are stored

Parameters:
<ScenarioFileS> string
Options: R&S SMU/AMU-K77

[:SOURce<hw>]:FSIMulator:DSSimulation:CATalog?

This command reads out the scenario files in the default directory. The default directory
is set using command MMEM: CDIRectory. Only files with the file extension * . 22? will
be listed.

Return values:
<ScenarioFileC> NString

Example: MMEM:CDIR 'D:\user\dss\scenarios'

sets the default directory
SOUR:FSIM:DSS:CAT?

reads out all the scenario files in the default directory
Response: 'scenario 1', 'scenario 2'
the files scenario 1 and scenario_ 2 are available.

Usage: Query only
Options: R&S SMU/AMU-K77
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8.9.2

Dynamic Scenario Simulation

[:SOURce<hw>]:FSIMulator:DSSimulation:LOAD <ScenarioFileR>

Loads the selected scenario 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. The file extension may be omitted. Only files with the file extension

Parameters:
<ScenarioFileR> string
Options: R&S SMU/AMU-K77

[:SOURce<hw>]:FSIMulator:DSSimulation:SHIPtoship:PRESet
[:SOURce<hw>]:FSIMulator:DSSimulation:TOWertoair:PRESet

Presets the scenario simulation settings to the their default values.

Usage: Event

Options: R&S SMU/AMU-K77

Ship To Ship

[:SOURce<hw>]:FSIMulator:DSSimulation:SHIPtoship: TTIME.......ccoeeviuierieiiieeeiiceeeeeieeeee, 274
[:SOURce<hw>]:FSIMulator:DSSimulation:SHIPtoship:RX:TYPE.........ceeeeieeeireeeeereeeeeiennnn. 275
[:SOURce<hw>]:FSIMulator:DSSimulation:SHIPtoship: TX:TYPE.......ccccoovievrieeereiieeeeereieeeens 275
[:SOURce<hw>]:FSIMulator:DSSimulation:SHIPtoship:RX:SPEed........c.cccvvueiieriiinriennneenn. 275
[:SOURce<hw>]:FSIMulator:DSSimulation:SHIPtoship: TX:SPEed...........ccoiiiiiiiiiiiiiieeennes 275
[:SOURce<hw>]:FSIMulator:DSSimulation:SHIPtoship:RX:HEADING......cc.ctrieerucierreeneaeens 275
[:SOURce<hw>]:FSIMulator:DSSimulation:SHIPtoship: TX:HEADING.....cccvuuereeeeeeeineeeeeeeeeens 275
[:SOURce<hw>]:FSIMulator:DSSimulation:SHIPtoship:RX:ANTenna:HEIGht....................... 275
[:SOURce<hw>]:FSIMulator:DSSimulation:SHIPtoship: TX:ANTenna:HEIGht....................... 275
[:SOURce<hw>]:FSIMulator:DSSimulation:SHIPtoship:XDIStance........c.cccevueiveeevinrieenneennn. 276
[:SOURce<hw>]:FSIMulator:DSSimulation:SHIPtoship:YDIStance........c.ccovvueieeverieeeeenneene. 276
[:SOURce<hw>]:FSIMulator:DSSimulation:SHIPtoship:RX:COORdinates:DMS.................... 276
[:SOURce<hw>]:FSIMulator:DSSimulation:SHIPtoship: TX:COORdinates:DMS.................... 276
[:SOURce<hw>]:FSIMulator:DSSimulation:SHIPtoship:RX:COORdinates[:DECimal............. 277
[:SOURce<hw>]:FSIMulator:DSSimulation:SHIPtoship: TX:COORdinates[:DECimal]............. 277

[:SOURce<hw>]:FSIMulator:DSSimulation:SHIPtoship:TTIMe <TurnTime>

Determines the time after that both ships turn their directions.

Parameters:

<TurnTime> <hour>,<minutes>,<seconds>
*RST: 1,0,0

Options: R&S SMU/AMU-K77

|
Operating Manual 1171.5231.12 — 08 274



Fading Simulator Remote-Control Commands

I EEEEEEEEEEEE—————————.
Dynamic Scenario Simulation

[:SOURce<hw>]:FSIMulator:DSSimulation:SHIPtoship:RX:TYPE <ShipType>
[:SOURce<hw>]:FSIMulator:DSSimulation:SHIPtoship: TX: TYPE <ShipType>

Selects the vehicle type.

Parameters:

<ShipType> SFRigate | SPATrolboat | SCARrier
*RST: SFRIgate

Options: R&S SMU/AMU-K77

[:SOURce<hw>]:FSIMulator:DSSimulation:SHIPtoship:RX:SPEed <Speed>
[:SOURce<hw>]:FSIMulator:DSSimulation:SHIPtoship: TX:SPEed <Speed>

Sets the transmitter/receiver speed.

Parameters:

<Speed> float
Range: 0 to 300
Increment: 0.1
*RST: 35

Options: R&S SMU/AMU-K77

[:SOURce<hw>]:FSIMulator:DSSimulation:SHIPtoship:RX:HEADing <Heading>
[:SOURce<hw>]:FSIMulator:DSSimulation:SHIPtoship: TX:HEADing <Heading>

Defines the direction in that the corresponding ship is moving.

Parameters:
<Heading> float
Range: 0 to 359.9
Increment: 0.1
*RST: 0
Options: R&S SMU/AMU-K77

[:SOURce<hw>]:FSIMulator:DSSimulation:SHIPtoship:RX:ANTenna:HEIGht

<AntHeight>
[:SOURce<hw>]:FSIMulator:DSSimulation:SHIPtoship:TX:ANTenna:HEIGht
<AntHeight>
Defines the height of the corresponding antenna.
Parameters:
<AntHeight> float
Range: 0 to 150
Increment: 0.1
*RST: 18
Options: R&S SMU/AMU-K77

Operating Manual 1171.5231.12 — 08 275



Fading Simulator Remote-Control Commands

Dynamic Scenario Simulation

[:SOURce<hw>]:FSIMulator:DSSimulation:SHIPtoship:XDIStance <XDistance>
[:SOURce<hw>]:FSIMulator:DSSimulation:SHIPtoship:YDIStance <YDistance>

Sets the X/Y distance between the ships in the ENU coordinate system.

Parameters:
<YDistance> float
Range: 0 to 20000
Increment: 0.1
*RST: 2000
Options: R&S SMU/AMU-K77

[:SOURce<hw>]:FSIMulator:DSSimulation:SHIPtoship:RX:COORdinates:DMS
<LongitudeDeg>, <LongitudeMin>, <LongitudeSec>, <LongitudeDir>,
<LatitudeDeg>, <LatitudeMin>, <LatitudeSec>, <LatitudeDir>

[:SOURce<hw>]:FSIMulator:DSSimulation:SHIPtoship: TX:COORdinates:DMS
<LongitudeDeg>, <LongitudeMin>, <LongitudeSec>, <LongitudeDir>,
<LatitudeDeg>, <LatitudeMin>, <LatitudeSec>, <LatitudeDir>

Defines the coordinates of the Tx/Rx ship in degrees, minutes and seconds format.
To set the altitude, use command [ : SOURce<hw>] : FSIMulator:DSSimulation:

SHIPtoship:RX:HEADing/[:SOURce<hw>]:FSIMulator:DSSimulation:
SHIPtoship:TX:HEADing.

Parameters:
<LongitudeDeg> integer
Defines the longitude degrees.
Range: 0 to 180
Increment: 1
*RST: 0
<LongitudeMin> integer
Defines the longitude minutes.
Range: 0 to 59
Increment: 1
*RST: 0
<LongitudeSec> integer
Defines the longitude seconds.
Range: 0 to 59
Increment: 1
*RST: 0
<LongitudeDir> EAST | WEST
Defines the longitude direction.
*RST: EAST
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<LatitudeDeg> integer
Defines the latitude degrees.
Range: 0 to 90

Increment: 1
*RST: 0
<LatitudeMin> integer

Defines the latitude minutes.
Range: 0 to 59

Increment: 1
*RST: 0
<LatitudeSec> integer

Defines the latitude seconds.

Range: 0 to 59
Increment: 1

*RST: 0
<LatitudeDir> NORTh | SOUTh
Defines the latitude direction.
*RST: NORT
Options: R&S SMU/AMU-K77

[:SOURce<hw>]:FSIMulator:DSSimulation:SHIPtoship:RX:COORdinates[:
DECimal] <Longitude>, <Latitude>

[:SOURce<hw>]:FSIMulator:DSSimulation:SHIPtoship:TX:COORdinates|:
DECimal] <Longitude>, <Latitude>

Defines the coordinates of the Tx/Rx ship in decimal format.
To set the altitude, use command [ : SOURce<hw>] :FSIMulator:DSSimulation:

SHIPtoship:RX:ANTenna:HEIGht/[:SOURce<hw>]:FSIMulator:
DSSimulation:SHIPtoship:TX:ANTenna:HEIGht.

Parameters:
<Longitude> float
Range: -180 to 180
Increment: 1E-6
*RST: 0
<Latitude> float
Range: -90 to 90
Increment: 1E-6
*RST: 0
Options: R&S SMU/AMU-K77
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8.9.3 Tower To Aircraft

[:SOURce<hw>]:FSIMulator:DSSimulation:TOWertoair: TYPE........ccccccceiirrierinieneeereeiiceeeees 278
[:SOURce<hw>]:FSIMulator:DSSimulation:TOWertoair:SPEed:STARY.......ccevveeerrriiiinrineeee. 278
[:SOURce<hw>]:FSIMulator:DSSimulation:TOWertoair:SPEed: TAKEOff.........vvvecieeiirienrenns 278
[:SOURce<hw>]:FSIMulator:DSSimulation:TOWertoair:CACCeleration..............eeeiieeeeeenns 279
[:SOURce<hw>]:FSIMulator:DSSimulation:TOWertoair:ANGLe:CLIMb..........c.cccvvuerrernnnnnnnn. 279
[:SOURce<hw>]:FSIMulator:DSSimulation:TOWertoair:RATE:CLIMD..........cevevvuneeeeernnrnn. 279
[:SOURce<hw>]:FSIMulator:DSSimulation:TOWertoair:SPEed:DEParture............c..cccvuuvneen. 279
[:SOURce<hw>]:FSIMulator:DSSimulation:TOWertoair:SPEed:CRUISE.......cc.cuuueeieereeeeennnen. 280
[:SOURce<hw>]:FSIMulator:DSSimulation: TOWertoair:ALTitude:CRUISE.........ccevvueerreeennen. 280
[:SOURce<hw>]:FSIMulator:DSSimulation:TOWertoairANGLe:DESCent............c.ccevvreeeeenes 280
[:SOURce<hw>]:FSIMulator:DSSimulation:TOWertoair:RATE:DESCent...........cevveeeeeeereennn. 281
[:SOURce<hw>]:FSIMulator:DSSimulation:TOWertoair:SPEed:DESCent.........cccccevvvruneeenns 281
[:SOURce<hw>]:FSIMulator:DSSimulation:TOWertoair:FLENgth: TAKeOff.........ccoeevevruerrennen. 281
[:SOURce<hw>]:FSIMulator:DSSimulation:TOWertoair:FLENgth:LANDING.......c..cceeeeuuueaen. 281
[:SOURce<hw>]:FSIMulator:DSSimulation:TOWertoair:SPEed: TOUChdown............c.c......... 281
[:SOURce<hw>]:FSIMulator:DSSimulation: TOWertoair:RADIUS:LTURN........ccevveeereeeeereeennnns 282
[:SOURce<hw>]:FSIMulator:DSSimulation:TOWertoair:RADiUs:RTURN.........uvvuuceererrereennns 282
[:SOURce<hw>]:FSIMulator:DSSimulation:TOWertoair: TRIP:LENGth...........ccccoeevureeennnnnen. 282
[:SOURce<hw>]:FSIMulator:DSSimulation:TOWertoair: TRIP:DURAtION.........cceueeeeeeernnnnnnnnn. 282

[:SOURce<hw>]:FSIMulator:DSSimulation:TOWertoair:TYPE <AirVehicleType>

Sets the vehicle type.

Parameters:

<AirVehicleType> AJET | AUAV | ATRansport | ALINer | ASPort | AHELicopter
*RST: AJET

Options: R&S SMU/AMU-K77

[:SOURce<hw>]:FSIMulator:DSSimulation:TOWertoair:SPEed:STARt

<SpeedStart>
Sets the start speed vgrarT, i.€. determines whether the aircraft is already moving (taxiing)
or not.
Parameters:
<SpeedStart> float
Range: 0 to 1000
Increment: 0.1
*RST: 0
Options: R&S SMU/AMU-K77

[:SOURce<hw>]:FSIMulator:DSSimulation:TOWertoair:SPEed:TAKeoff
<SpeedTakeoff>

Sets the speed during the take-off phase, v1o.
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Parameters:
<SpeedTakeoff> float

Range: 1 to 1000
Increment: 0.1
*RST: 270

Options: R&S SMU/AMU-K77

[:SOURce<hw>]:FSIMulator:DSSimulation: TOWertoair:CACCeleration
<ConstAccel>

Enables speed calculation with constant acceleration. Otherwise, an unlimited acceler-
ation in the waypoints is assumed.

Parameters:

<ConstAccel> 0]1]|OFF|ON
*RST: 1

Options: R&S SMU/AMU-K77

[:SOURce<hw>]:FSIMulator:DSSimulation: TOWertoair:ANGLe:CLIMb
<AngleClimb>

Sets the angle of ascent during the climb out phase

Parameters:

<AngleClimb> float
Range: 1 to 89.81
Increment: 0.01
*RST: 7.59

Options: R&S SMU/AMU-K77

[:SOURce<hw>]:FSIMulator:DSSimulation: TOWertoair:RATE:CLIMb <RateClimb>

Sets the climb rate.

Parameters:
<RateClimb> float
Range: 1 to 5000
Increment: 0.1
*RST: 1000
Options: R&S SMU/AMU-K77

[:SOURce<hw>]:FSIMulator:DSSimulation:TOWertoair:SPEed:DEParture
<SpeedDeparture>

Sets the groung speed vqgnp during the climbing out phase.
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Parameters:
<SpeedDeparture>  float

Range: 1 to 5000
Increment: 0.1
*RST: 450

Options: R&S SMU/AMU-K77

[:SOURce<hw>]:FSIMulator:DSSimulation:TOWertoair:SPEed:CRUise
<SpeedCruise>

Sets the speed during the cruise phase vgc.

Parameters:
<SpeedCruise> float
Range: 1 to 5000
Increment: 0.1
*RST: 1200
Options: R&S SMU/AMU-K77

[:SOURce<hw>]:FSIMulator:DSSimulation:TOWertoair:ALTitude:CRUise
<AltitudeCruise>

Defines the aircraft's altitude during the cruise phase.

Parameters:
<AltitudeCruise> float
Range: 1 to 30000
Increment: 0.1
*RST: 10000
Options: R&S SMU/AMU-K77

[:SOURce<hw>]:FSIMulator:DSSimulation:TOWertoair:ANGLe:DESCent
<AngleDescent>

Sets the angle during the descent phase.

Parameters:

<AngleDescent> float
Range: 1 to 89.81
Increment: 0.01
*RST: 7.59

Options: R&S SMU/AMU-K77
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[:SOURce<hw>]:FSIMulator:DSSimulation:TOWertoair:RATE:DESCent
<RateDescent>

Sets the decent rate vp.

Parameters:
<RateDescent> float
Range: 1 to 5000
Increment: 0.1
*RST: 1000
Options: R&S SMU/AMU-K77

[:SOURce<hw>]:FSIMulator:DSSimulation:TOWertoair:SPEed:DESCent
<SpeedDescent>

Sets the ground speed during the descent phase.
Parameters:
<SpeedDescent> float

Range: 1 to 5000
Increment: 0.1
*RST: 450

Options: R&S SMU/AMU-K77

[:SOURce<hw>]:FSIMulator:DSSimulation: TOWertoair:FLENgth: TAKeoff
<FLenTakeoff>

[:SOURce<hw>]:FSIMulator:DSSimulation:TOWertoair:FLENgth:LANDing
<FLenLanding>

Sets the length of the runway used during the landing phase.

Parameters:
<FLenLanding> float
Range: 1 to 5000
Increment: 0.1
*RST: 500
Options: R&S SMU/AMU-K77

[:SOURce<hw>]:FSIMulator:DSSimulation:TOWertoair:SPEed:TOUChdown
<SpeedTouchdown>

Sets the touch-down speed vrp during the landing phase.

Parameters:
<SpeedTouchdown> float

Range: 1 to 1000
Increment: 0.1
*RST: 270
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Options: R&S SMU/AMU-K77

[:SOURce<hw>]:FSIMulator:DSSimulation:TOWertoair:RADius:LTURNn
<RadiusLeftTurn>

[:SOURce<hw>]:FSIMulator:DSSimulation: TOWertoair:RADius:RTURN
<RadiusRightTurn>

Sets the values for the left/right turn radius r, and r,.

Parameters:
<RadiusRightTurn> float

Range: 10 to 100000
Increment: 0.1
*RST: 4000

Options: R&S SMU/AMU-K77

[:SOURce<hw>]:FSIMulator:DSSimulation:TOWertoair: TRIP:LENGth?

Queries the resulting trip length. The value is calculated automatically.

Parameters:

<TripLength> float
Range: 0 to 100000
Increment: 0.1
*RST: 0

Usage: Query only

Options: R&S SMU/AMU-K77

[:SOURce<hw>]:FSIMulator:DSSimulation: TOWertoair:TRIP:DURation?

Queries the resulting trip duration. The value is calculated automatically.

Parameters:
<TripDuration> float

Range: 0 to 100000

Increment: 0.1

*RST: 0
Usage: Query only
Options: R&S SMU/AMU-K77

8.9.4 User Scenario

[:SOURce<hw>]:FSIMulator:DSSimulation:USER:PROFile:SOURCE........cccuumrmmrrnrirnrienrennns 283
[:SOURce<hw>]:FSIMulator:DSSimulation:USER:RX:VEHicle:MODE...............cccvvvurereernnen. 284
[:SOURce<hw>]:FSIMulator:DSSimulation:USER:TX:VEHicle:MODE...........c.cccceiiiiiiiiiennnes 284
[:SOURce<hw>]:FSIMulator:DSSimulation:USER:RX:VEHicle:PREDefined:CATegory.......... 284
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[:SOURce<hw>]:FSIMulator:DSSimulation:USER:TX:VEHicle:PREDefined:CATegory.......... 284
[:SOURce<hw>]:FSIMulator:DSSimulation:USER:RX:VEHicle:PREDefined: TYPE................ 284
[:SOURce<hw>]:FSIMulator:DSSimulation:USER:TX:VEHicle:PREDefined:TYPE................ 284
[:SOURce<hw>]:FSIMulator:DSSimulation:USER:RX: TRAJECIONY.....ccucvieeririeineieriiieeenneees 285
[:SOURce<hw>]:FSIMulator:DSSimulation:USER: TX:TRAJECOIY......ccerrrrmuucaaaaaaaaeieeeaennnns 285
[:SOURce<hw>]:FSIMulator:DSSimulation:USER:PROFile:CATalog......cccevveuireeniieeeeeeen 285
[:SOURce<hw>]:FSIMulator:DSSimulation:USER: TPA:CATalI0g. ... cteeeeeeeeeeenraaaeeeeeeeeeeeennas 285

[:SOURce<hw>]:FSIMulator:DSSimulation:USER:RX: TRAJectory:EPHemeris:CATalog........ 285
[:SOURce<hw>]:FSIMulator:DSSimulation:USER:TX: TRAJectory:EPHemeris:CATalog........ 285

[:SOURce<hw>]:FSIMulator:DSSimulation:USER:RX:TRAJectory: TDF:CATalog.................. 285
[:SOURce<hw>]:FSIMulator:DSSimulation:USER:TX:TRAJectory: TDF:CATalog.......c.......... 285
[:SOURce<hw>]:FSIMulator:DSSimulation:USER:RX:VEHicle:USER:CATalog...........c........ 285
[:SOURce<hw>]:FSIMulator:DSSimulation:USER:TX:VEHicle:USER:CATalog........cc...ccuvve... 285
[:SOURce<hw>]:FSIMulator:DSSimulation:USER:PROFile:SELECt...........ccceeeeveeeiieeeeeeeeeens 285
[:SOURce<hw>]:FSIMulator:DSSimulation:USER:TPA:SELECL.........ceeeereeeiieerriiieeeeeeeeeennn. 285
[:SOURce<hw>]:FSIMulator:DSSimulation:USER:RX: TRAJectory:EPHemeris:SELect.......... 285
[:SOURce<hw>]:FSIMulator:DSSimulation:USER:TX: TRAJectory:EPHemeris:SELect.......... 285
[:SOURce<hw>]:FSIMulator:DSSimulation:USER:RX: TRAJectory: TDF:SELect.................... 285
[:SOURce<hw>]:FSIMulator:DSSimulation:USER:TX:TRAJectory: TDF:SELect.................... 285
[:SOURce<hw>]:FSIMulator:DSSimulation:USER:RX:VEHicle:USER:SELect...........cceeeeeu..e. 286
[:SOURce<hw>]:FSIMulator:DSSimulation:USER:TX:VEHicle:USER:SELect...............ceee... 286
[:SOURce<hw>]:FSIMulator:DSSimulation:USER:TX:TRAJectory:FAPoint:

COORINGESIDMS.....uieie i e i e eeeeceee ettt rre e e e e e e e e e e e e e e e e e eeee et a b aeseseaaaaaeeseennnnes 286
[:SOURce<hw>]:FSIMulator:DSSimulation:USER:RX: TRAJectory:FAPoint:

(0100 T [Ta = LT 1] 1Y S TS 286
[:SOURce<hw>]:FSIMulator:DSSimulation:USER:TX: TRAJectory:FAPoint:

(0100 e [0 F= 1 (=TS 30 Q74 PS 287
[:SOURce<hw>]:FSIMulator:DSSimulation:USER:RX:TRAJectory:FAPoint:

COORMINGIES: XY Z.... i eiitieiireieeee e e e e e e s e e seerataaeereeeeeeaaasesssasannstestaaeeeeeaaaaaesensnnnnnns 287
[:SOURce<hw>]:FSIMulator:DSSimulation:USER:TX: TRAJectory:FAPoint:

(01002 Ze [{aF=1 L] 3 L0151 - 1| S 288
[:SOURce<hw>]:FSIMulator:DSSimulation:USER:RX:TRAJectory:FAPoint:

COORdINAtES[:DECIMAI]....eeteeeeeeteae e e eeeeeeeeeie e e e e e e e e eeeenaeae e e e e e e eeeenennanaeeeaeeennes 288
[:SOURce<hw>]:FSIMulator:DSSimulation:USER:RX: TRAJectory: TDF:EBEHavior............... 288
[:SOURce<hw>]:FSIMulator:DSSimulation:USER:TX:TRAJectory: TDF:EBEHavior............... 288
[:SOURce<hw>]:FSIMulator:DSSimulation:USER:RX:TRAJectory: TDF:MACCeleration:

RS I =Y UPRPN: 289
[:SOURce<hw>]:FSIMulator:DSSimulation:USER:TX:TRAJectory: TDF:MACCeleration

S I AN 1S 289
[:SOURce<hw>]:FSIMulator:DSSimulation:USER:RX:TRAJectory: TDF:ENU:

COORINAtES[:DECIMAI].......ceerrrriiieieeeeeeeeeetiieiaieeeeeeeeeerateaaeeeeeeeeeressanaseeaaaseenes 289
[:SOURce<hw>]:FSIMulator:DSSimulation:USER:TX:TRAJectory: TDF:ENU:

COORINAtES[:DECIMAI].ctuueeiiteeieeiiiiieeeeiteeeeeeteieeseataeeeeettaeeessaneeseetasaeeesaasaerennn 289

[:SOURce<hw>]:FSIMulator:DSSimulation:USER:PROFile:SOURce <ProfSource>

Determines the way the fading profile related settings are configured.
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Use the the commands [ : SOURce<hw>] : FSIMulator:DSSimulation:USER:
PROFile:CATalog and [:SOURce<hw>] :FSIMulator:DSSimulation:USER:
PROFile:SELect to query and select the available fader profile files.

Parameters:

<ProfSource> TXRXconfiguration | TPA | PROFile
TXRXconfiguration
Enables the direct configuration by means of the com-
mands ...:DSS:USER:TX:...and ...:DSS:USER:RX: ...
TPA | PROFile
The scenario related settings are described in a file.
Use the commands [ : SOURce<hw>] : FSIMulator:
DSSimulation:USER:TPA:CATalog and [:SOURce<hw>]:
FSIMulator:DSSimulation:USER:TPA:SELect to query
and select the TPA file.
*RST: TXRXconfiguration

Options: R&S SMU/AMU-K77

[:SOURce<hw>]:FSIMulator:DSSimulation:USER:RX:VEHicle:MODE <VehMode>
[:SOURce<hw>]:FSIMulator:DSSimulation:USER:TX:VEHicle:MODE <VehMode>

Defines the transmitting/receiving vehicle.

Parameters:

<VehMode> USER | PREDefined | NONE
*RST: NONE

Options: R&S SMU/AMU-K77

[:SOURce<hw>]:FSIMulator:DSSimulation:USER:RX:VEHicle:PREDefined:
CATegory <VehPredCat>

[:SOURce<hw>]:FSIMulator:DSSimulation:USER:TX:VEHicle:PREDefined:
CATegory <VehPredCat>

Defines the category of the vehicle.

Parameters:
<VehPredCat> WATer | LAND | AIR

*RST: AIR
Options: R&S SMU/AMU-K77

[:SOURce<hw>]:FSIMulator:DSSimulation:USER:RX:VEHicle:PREDefined:TYPE
<VehPredType>

[:SOURce<hw>]:FSIMulator:DSSimulation:USER:TX:VEHicle:PREDefined:TYPE
<VehPredType>

Defines the type of vehicle.
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Parameters:
<VehPredType> LPEDestrian | LBICycle | LTRain | LCAR | AHELicopter | ASPort |
ALINer | ATRansport | AUAV | AJET | SCARrier | SPATrolboat |

SFRigate
*RST: AJET
Options: R&S SMU/AMU-K77

[:SOURce<hw>]:FSIMulator:DSSimulation:USER:RX:TRAJectory <Trajectory>
[:SOURce<hw>]:FSIMulator:DSSimulation:USER:TX:TRAJectory <Trajectory>

Determines whether the transmitter/receiver is a moving object or not and defines the
type of the trajectory description file used.

Parameters:

<Trajectory> TDF | FIXedatpoint | EPHemeris
*RST: FlXedatpoint

Options: R&S SMU/AMU-K77

[:SOURce<hw>]:FSIMulator:DSSimulation:USER:PROFile:CATalog?
[:SOURce<hw>]:FSIMulator:DSSimulation:USER:TPA:CATalog?
[:SOURce<hw>]:FSIMulator:DSSimulation:USER:RX:TRAJectory:EPHemeris:
CATalog?
[:SOURce<hw>]:FSIMulator:DSSimulation:USER:TX:TRAJectory:EPHemeris:
CATalog?
[:SOURce<hw>]:FSIMulator:DSSimulation:USER:RX:TRAJectory:TDF:CATalog?
[:SOURce<hw>]:FSIMulator:DSSimulation:USER:TX:TRAJectory: TDF:CATalog?
[:SOURce<hw>]:FSIMulator:DSSimulation:USER:RX:VEHicle:USER:CATalog?
[:SOURce<hw>]:FSIMulator:DSSimulation:USER:TX:VEHicle:USER:CATalog?

The query returns list of files of the correponding type. If no directory is specified, the
default directory is used.

Usage: Query only
Options: R&S SMU/AMU-K77

[:SOURce<hw>]:FSIMulator:DSSimulation:USER:PROFile:SELect <ProfSelect>

[:SOURce<hw>]:FSIMulator:DSSimulation:USER:TPA:SELect <TrajTpaSelect>

[:SOURce<hw>]:FSIMulator:DSSimulation:USER:RX:TRAJectory:EPHemeris:
SELect <TrajEphSelect>

[:SOURce<hw>]:FSIMulator:DSSimulation:USER:TX:TRAJectory:EPHemeris:
SELect <TrajEphSelect>

[:SOURce<hw>]:FSIMulator:DSSimulation:USER:RX:TRAJectory:TDF:SELect
<TrajTdfSel>

[:SOURce<hw>]:FSIMulator:DSSimulation:USER:TX:TRAJectory:TDF:SELect
<TrajTdfSel>

|
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[:SOURce<hw>]:FSIMulator:DSSimulation:USER:RX:VEHicle:USER:SELect
<VehUserSelect>

[:SOURce<hw>]:FSIMulator:DSSimulation:USER:TX:VEHicle:USER:SELect
<VehUserSelect>

Selects file with corresponding settings.

Parameters:
<VehUserSelect> string
Options: R&S SMU/AMU-K77

[:SOURce<hw>]:FSIMulator:DSSimulation:USER:TX:TRAJectory:FAPoint:
COORdinates:DMS <LongitudeDeg>, <LongitudeMin>, <LongitudeSec>,
<LongitudeDir>, <LatitudeDeg>, <LatitudeMin>, <LatitudeSec>, <LatitudeDir>,
<Altitude>

[:SOURce<hw>]:FSIMulator:DSSimulation:USER:RX:TRAJectory:FAPoint:
COORdinates:DMS <LongitudeDeg>, <LongitudeMin>, <LongitudeSec>,
<LongitudeDir>, <LatitudeDeg>, <LatitudeMin>, <LatitudeSec>, <LatitudeDir>,

<Altitude>
Defines the coordinates of the Tx/Rx fixed vehicle in degrees, minutes and seconds for-
mat.
Parameters:
<LongitudeDeg> integer
Defines the longitude degrees.
Range: 0 to 180
Increment: 1
*RST: 0
<LongitudeMin> integer
Defines the longitude minutes.
Range: 0 to 59
Increment: 1
*RST: 0
<LongitudeSec> integer
Defines the longitude seconds.
Range: 0 to 59
Increment: 1
*RST: 0
<LongitudeDir> EAST | WEST
Defines the longitude direction.
*RST: EAST
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<LatitudeDeg> integer
Defines the latitude degrees.
Range: 0 to 90

Increment: 1
*RST: 0
<LatitudeMin> integer

Defines the latitude minutes.
Range: 0 to 59

Increment: 1
*RST: 0
<LatitudeSec> integer

Defines the latitude seconds.

Range: 0 to 59
Increment: 1

*RST: 0
<LatitudeDir> NORTh | SOUTh
Defines the latitude direction.
*RST: NORT
<Altitude> float

Defines the altitude.

Range: 0 to 10000
Increment: 0.1
*RST: 0

Options: R&S SMU/AMU-K77

[:SOURce<hw>]:FSIMulator:DSSimulation:USER:TX:TRAJectory:FAPoint:
COORdinates:XYZ <X>, <Y>, <Altitude>

[:SOURce<hw>]:FSIMulator:DSSimulation:USER:RX:TRAJectory:FAPoint:
COORdinates:XYZ <X>, <Y>, <Altitude>

Sets the Rx/Tx coordinates in ENU coordination system.

Parameters:

<X> float
Range: 0 to 10000
Increment: 0.1
*RST: 0

<Y> float

Range: 0 to 10000
Increment: 0.1
*RST: 0

|
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<Altitude> float

Range: 0 to 10000
Increment: 0.1
*RST: 0

Options: R&S SMU/AMU-K77

[:SOURce<hw>]:FSIMulator:DSSimulation:USER:TX:TRAJectory:FAPoint:
COORdinates[:DECimal] <Longitude>, <Latitude>, <Altitude>

[:SOURce<hw>]:FSIMulator:DSSimulation:USER:RX:TRAJectory:FAPoint:
COORdinates[:DECimal] <Longitude>, <Latitude>, <Altitude>

Defines the coordinates of the Tx/Rx foxed vechicle in decimal format.

Parameters:
<Longitude> float
Range: -180 to 180
Increment: 1E-6
*RST: 0
<Latitude> float
Range: -90 to 90
Increment: 1E-6
*RST: 0
<Altitude> float
Range: 0 to 10000
Increment: 0.1
*RST: 0
Options: R&S SMU/AMU-K77

[:SOURce<hw>]:FSIMulator:DSSimulation:USER:RX:TRAJectory:TDF:EBEHavior
<TrajTdfBehavior>

[:SOURce<hw>]:FSIMulator:DSSimulation:USER:TX:TRAJectory: TDF:EBEHavior
<TrajTdfBehavior>

Determines the behavior of the moving transmitter/receiver defined by a trajectory
description file the at the end waypoint (see "Behavior at End of Trajectory" on page 83).

Parameters:

<TrajTdfBehavior>  JUMP | RETurn | LOOP | STOP
*RST: LOOP

Options: R&S SMU/AMU-K77
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[:SOURce<hw>]:FSIMulator:DSSimulation:USER:RX:TRAJectory:TDF:
MACCeleration:STATe <TrajTdfAccState>

[:SOURce<hw>]:FSIMulator:DSSimulation:USER:TX:TRAJectory:TDF:
MACCeleration:STATe <TrajTdfAccState>

Enables smoothing the trajectory to simulate more realistic movement by limiting the
acceleration.

Parameters:

<TrajTdfAccState> 0|1 | OFF|ON
*RST: 0

Options: R&S SMU/AMU-K77

[:SOURce<hw>]:FSIMulator:DSSimulation:USER:RX:TRAJectory:TDF:ENU:
COORdinates[:DECimal] <Longitude>, <Latitude>, <Altitude>

[:SOURce<hw>]:FSIMulator:DSSimulation:USER:TX:TRAJectory:TDF:ENU:
COORdinates[:DECimal] <Longitude>, <Latitude>, <Altitude>

Sets the coordinates of the reference location in ENU coordination system.

Parameters:
<Longitude> float
Range: -180 to 180
Increment: 1E-6
*RST: 0
<Latitude> float
Range: -90 to 90
Increment: 1E-6
*RST: 0
<Altitude> float
Range: 0 to 10000
Increment: 0.1
*RST: 0
Options: R&S SMU/AMU-K77
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[:SOURce<hw>]:FSIMulator:BIRThdeath:DELay:GRID...........cccooiiiiiiiiiiie et
[:SOURce<hw>]:FSIMulator:BIRThdeath:DELay:MAXIMUM.........ccoiiiiiiiiiieeaiie e e e
[:SOURce<hw>]:FSIMulator:BIRThdeath:DELay:MINIMUM...........ccooiiiiiiiiie e
[:SOURce<hw>]:FSIMulator:BIRThAeath:FRATIO. .......cciiiiiiiiii et
[:SOURce<hw>]:FSIMulator:BIRThdeath:HOPPING:DWELL.............cooiiiiiiiiieeee e
[:SOURce<hw>]:FSIMulator:BIRThdeath:PATH<ch>:FDOPpler
[:SOURce<hw=>]:FSIMulator:BIRThdeath:PATH<Ch>:LOSS........c.cociiiiiiieieeseee e
[:SOURce<hw>]:FSIMulator:BIRThdeath:PATH<ch>:PROFile...
[:SOURce<hw>]:FSIMulator:BIRThdeath:POSItIONS. ..........coiiiiiiiiiiie e
[:SOURce<hw=>]:FSIMulator:BIRThdeath:SOFFSEt...........ccociiiiiiie e
[:SOURce<hw>]:FSIMulator:BIRThdeath:SPEEQ.............cccceiiiiieeiiiee e eee e ee e e sae e eeaea e
[:SOURce<hw=>]:FSIMulator:BIRThAEath:STATE. ........ceiiiiiee ettt et e et e e e e e e eraeaeeaes
[:SOURce<hw>]:FSIMUIator:CONFIGUIAtION. .......cc.uiiiiie ittt
[:SOURce<hw=>]:FSIMulator:COPY:DESTINGtION. ........cccoiiuiiieiiiie et e et e e eaaea e
[:SOURce<hw>]:FSIMUIator:COPY:EXECULE. .....c..ciiiiieiiiie ittt ettt ettt e e e snee e
[:SOURce<hw>]:FSIMUIator:COPY:SOURCE. ......ccuuiiiiieiie ittt e e e
[:SOURce<hw>]:FSIMulator:COUPle:LOGNormal:CSTD
[:SOURce<hw>]:FSIMulator: COUPIle:LOGNormal:LCONStant..............cccceiiiiiiiiiieeee e

[:SOURce<hw>]:FSIMUlator:COUPIE:SPEEQ............cooiiiiiiiiiiiiee et

[:SOURCE<hW>]:FSIMUIAtOrCSPEEM. .......eiiiiiiiii ettt

[:SOURce<hw>]:FSIMulator:DEL30:GROup<st>:PATH<Ch>:ADELAY.........ccoccevririiniiiiiieciecee e 227
[:SOURce<hw>]:FSIMulator:DEL30:GROup<st>:PATH<Ch>:BDELAY............cceeririeriiiiiieiieeec e 227
[:SOURce<hw>]:FSIMulator:DEL30:GROup<st>:PATH<ch>:CORRelation:COEFficient.................c.ccccuoc... 228
[:SOURce<hw>]:FSIMulator:DEL30:GROup<st>:PATH<ch>:CORRelation:PHASE............ccvverciererirrennns 229
[:SOURce<hw>]:FSIMulator:DEL30:GROup<st>:PATH<ch>:CORRelation:STATE..........cceccvvrreeeirireeeins 229
[:SOURce<hw>]:FSIMulator:DEL30:GROup<st>:PATH<ch>:CPHase
[:SOURce<hw>]:FSIMulator:DEL30:GROup<st>:PATH<ch>:FDOPDIET..........ccccereiiireeiie e 231
[:SOURce<hw>]:FSIMulator:DEL30:GROuUp<st>:PATH<Ch>:FRATIO........ccvteiiiiriiie e 232
[:SOURce<hw>]:FSIMulator:DEL30:GROup<st>:PATH<ch>:FSHift..........cccccoiiiiiiiiie e 232
[:SOURce<hw>]:FSIMulator:DEL30:GROup<st>:PATH<ch>:FSPRead.............ccceeiiiiiiiiiiiiee e 233
[:SOURce<hw>]:FSIMulator:DEL30:GROup<st>:PATH<ch>:LOGNormal:CSTD........c..cccceererrrrarirrirannenns 233
[:SOURce<hw>]:FSIMulator:DEL30:GROup<st>:PATH<ch>:LOGNormal:LCONstant..............ccccccereuerruren. 234
[:SOURce<hw>]:FSIMulator:DEL30:GROup<st>:PATH<ch>:LOGNormal:STATE.........cccceecreerirrerreernennn 235
[:SOURce<hw>]:FSIMulator:DEL30:GROup<st>:PATH<Ch>:LOSS.........ccccceiiiiiiiirieeeeesec e

[:SOURce<hw>]:FSIMulator:DEL30:GROup<st>:PATH<ch>:PRATio
[:SOURce<hw>]:FSIMulator:DEL30:GROup<st>:PATH<ch>:PROFile.............ccooiriiiiiineicceeecee 237
[:SOURce<hw>]:FSIMulator:DEL30:GROup<st>:PATH<Ch>:RDELQAY.........c.ccscoerrririiriiiriieiiie e 239
[:SOURce<hw>]:FSIMulator:DEL30:GROup<st>:PATH<Ch>:SPEEd..........ccceeeeiiirriiriiiiiee e 240
[:SOURce<hw>]:FSIMulator:DEL30:GROUP<st>:PATH<Ch>:STATE.......cocitireeiriiee e 241
[:SOURCe<hwW>]:FSIMUIAtOr:DELB0:STATE. .. .ueiiiiiiie ettt ettt et e e e et e e e et e e e ebaeeeeensaeaeenes 241
[:SOURce<hw>]:FSIMulator:DEL50:GROup<st>:PATH<Ch>:ADELAY..........cccceeriiieiiiiiiieiieeiee e 227
[:SOURce<hw>]:FSIMulator:DEL50:GROup<st>:PATH<ch>:BDELaY............ccceerereriiiiiniiaiiie e 227
[:SOURce<hw>]:FSIMulator:DEL50:GROup<st>:PATH<ch>:CORRelation:COEFficient............................. 228
[:SOURce<hw>]:FSIMulator:DEL50:GROup<st>:PATH<ch>:CORRelation:PHASe....
[:SOURce<hw>]:FSIMulator:DEL50:GROup<st>:PATH<ch>:CORRelation:STATE........cccccerrirreereareennn

|
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[:SOURce<hw>]:FSIMulator:DEL50:GROup<st>:PATH<Ch>:CPHaSE...........coccevriiiiriiirieeie e 230
[:SOURce<hw>]:FSIMulator:DEL50:GROup<st>:PATH<Ch>:FDOPPIET.........cccctmriiriiiiniiiiieiieeniee e 231
[:SOURce<hw>]:FSIMulator:DEL50:GROup<st>:PATH<ch>:FRATio
[:SOURce<hw>]:FSIMulator:DEL50:GROup<st>:PATH<ch>:FSHift...........cccceoiiiiiiii e
[:SOURce<hw>]:FSIMulator:DEL50:GROup<st>:PATH<ch>:FSPRead.............cccceceeiririiiiiiec e 233
[:SOURce<hw>]:FSIMulator:DEL50:GROup<st>:PATH<ch>:LOGNormal:CSTD...........ccccceevvererireeerrreeenns 233
[:SOURce<hw>]:FSIMulator:DEL50:GROup<st>:PATH<ch>:LOGNormal:LCONSstant................cc.c.cccuvrennn 234
[:SOURce<hw=>]:FSIMulator:DEL50:GROup<st>:PATH<ch>:LOGNormal:STATE.........cccceererrieneerieereennn 235
[:SOURce<hw>]:FSIMulator:DEL50:GROuUp<st>:PATH<Ch>:LOSS........cccesiiiriiiiiriiieeieee e 235
[:SOURce<hw>]:FSIMulator:DEL50:GROuUp<st>:PATH<Ch>:PRATIO.......coceiriiriiiieieiie e 236
[:SOURce<hw>]:FSIMulator:DEL50:GROup<st>:PATH<Ch>:PROFIle........cccccirirriiiiiiieeieeeeeee 237
[:SOURce<hw>]:FSIMulator:DEL50:GROup<st>:PATH<ch>:RDELay
[:SOURce<hw>]:FSIMulator:DEL50:GROup<st>:PATH<Ch>:SPEeEd...........ccociiiiiiiiiiiiiiiceieceec e
[:SOURce<hw>]:FSIMulator:DEL50:GROUp<st>:PATH<Ch>:STATE......ccoctirriiiiieeie e
[:SOURCe<hW>]:F SIMUIAtOrDELSO:STATE. .. .ci ittt ittt ettt
[:SOURce<hw>]:FSIMulator:DELay|DEL:GROup<st>:PATH<Ch>:ADELAY.........cccccerrirririiiiiiieenie e 227
[:SOURce<hw>]:FSIMulator:DELay|DEL:GROup<st>:PATH<ch>:BDELaY.........c.cceeriueriuiriiiiiienieeieeseene 227
[:SOURce<hw>]:FSIMulator:DELay|DEL:GROup<st>:PATH<ch>:CORRelation: COEFficient..................... 228
[:SOURce<hw>]:FSIMulator:DELay|DEL:GROup<st>:PATH<ch>:CORRelation:PHASe.............ceervuerrneen. 229
[:SOURce<hw>]:FSIMulator:DELay|DEL:GROup<st>:PATH<ch>:CORRelation:STATe.........cccecvereriunennn. 229
[:SOURce<hw>]:FSIMulator:DELay|DEL:GROup<st>:PATH<ch>:CPHase
[:SOURce<hw>]:FSIMulator:DELay|DEL:GROup<st>:PATH<ch>:FDOPDpIEr..........cccecerrirririeiiricieee 231
[:SOURce<hw>]:FSIMulator:DELay|DEL:GROuUp<st>:PATH<Ch>:FRATIO........cccesrerriiririiniecieniesesie e 231
[:SOURce<hw>]:FSIMulator:DELay|DEL:GROup<st>:PATH<ch>:FSHift............ccceriririiiieriecie 232
[:SOURce<hw>]:FSIMulator:DELay|DEL:GROup<st>:PATH<ch>:FSPRead..........c.ccceceerrerrrrirrrninrnn 233
[:SOURce<hw>]:FSIMulator:DELay|DEL:GROup<st>:PATH<ch>:LOGNormal:CSTD..........cccccecveeriurrrnnenn 233
[:SOURce<hw>]:FSIMulator:DELay|DEL:GROup<st>:PATH<ch>:LOGNormal:LCONstant......................... 234
[:SOURce<hw>]:FSIMulator:DELay|DEL:GROup<st>:PATH<ch>:LOGNormal:STATe.........ccceerrrrrerrunnenn. 234
[:SOURce<hw>]:FSIMulator:DELay|DEL:GROup<st>:PATH<Ch>:LOSS..........ccceciiiiiiiriiiiienee e

[:SOURce<hw>]:FSIMulator:DELay|DEL:GROup<st>:PATH<ch>:PRATio
[:SOURce<hw>]:FSIMulator:DELay|DEL:GROup<st>:PATH<ch>:PROFile
[:SOURce<hw>]:FSIMulator:DELay|DEL:GROup<st>:PATH<ch>:RDELay............cccceerueriiiiiiiieeiee e 239
[:SOURce<hw>]:FSIMulator:DELay|DEL:GROup<st>:PATH<Ch>:SPEEd...........ccccteririiiiiiieiiecie e

[:SOURce<hw>]:FSIMulator:DELay|DEL:GROup<st>:PATH<ch>:STATe..
[:SOURce<hw>]:FSIMUlator:DELay|DEL:STATE. ...ttt ettt
[:SOURce<hw>]:FSIMulator:DSSimulation:CATaI0g. .....cccuuiiaiiieiiieeeii sttt e e e
[:SOURce<hw>]:FSIMulator:DSSimulation:CFORMAL.............ccoiiiiiiiii e
[:SOURce<hw>]:FSIMulator:DSSimulation:CREALE.............c.coiiiiiiiiiie e
[:SOURce<hw>]:FSIMulator:DSSimulation:LOAD............cocuiiiiiiiiieiee ettt
[:SOURce<hw>]:FSIMulator:DSSIimulation:SAVE..........cccooiiiiiiiiee et
[:SOURce<hw>]:FSIMulator:DSSimulation:SCENAIIO. ..........ccoviiiiiiiieiii et
[:SOURce<hw>]:FSIMulator:DSSimulation:SHIPtoship:PRESEL............cocoiiiiiiiiiiieeeee e
[:SOURce<hw>]:FSIMulator:DSSimulation:SHIPtoship:RX:ANTenna:HEIGht
[:SOURce<hw>]:FSIMulator:DSSimulation:SHIPtoship:RX:COORdinates:DMS.............cccccecrvereeeiiiieeeeens 276
[:SOURce<hw>]:FSIMulator:DSSimulation:SHIPtoship:RX:COORdinates[:DECIimal]............ccccceeerivrreernnns 277
[:SOURce<hw>]:FSIMulator:DSSimulation:SHIPtoship:RX:HEADING.........ccccoaiiiiiiiiiieiie e 275
[:SOURce<hw>]:FSIMulator:DSSimulation:SHIPtoship:RX:SPEEd............cccoeeiiiiiiiieeiiee e 275
[:SOURce<hw>]:FSIMulator:DSSimulation:SHIPtoship:RX:TYPE.........cccoiiiiiiiieiie e 275

|
Operating Manual 1171.5231.12 — 08 291



Fading Simulator List of Commands
I EEEEEEEEE———

[:SOURce<hw>]:FSIMulator:DSSimulation:SHIPtoship:TTIME.........coooiiiiiiiiieee e
[:SOURce<hw>]:FSIMulator:DSSimulation:SHIPtoship: TX:ANTenna:HEIGht............ccccooiiiiiiiniiiiecen
[:SOURce<hw>]:FSIMulator:DSSimulation:SHIPtoship: TX:COORdinates:DMS
[:SOURce<hw>]:FSIMulator:DSSimulation:SHIPtoship: TX:COORdinates[:DECimal]...............ccccevereeernnns 277
[:SOURce<hw>]:FSIMulator:DSSimulation:SHIPtoship: TX:HEADING........cccoiiiiiiiiieiiee e
[:SOURce<hw>]:FSIMulator:DSSimulation:SHIPtoship: TX:SPEEd..........cccccooiiiiiiiie e
[:SOURce<hw>]:FSIMulator:DSSimulation:SHIPtoship: TX:TYPE........c..cooiiiei ettt
[:SOURce<hw>]:FSIMulator:DSSimulation:SHIPtoship:XDIStance.............ccoveiiiiiiieiiiiee e
[:SOURce<hw>]:FSIMulator:DSSimulation:SHIPtoship:YDIStance.............ccoiiiiiiiiiiiiiiee e
[:SOURce<hw>]:FSIMulator:DSSimulation: TOWertoair:ALTitude:CRUise
[:SOURce<hw>]:FSIMulator:DSSimulation: TOWertoair:ANGLeE:CLIMD...........cccccoiiiiiiiniiiiieiecec e
[:SOURce<hw>]:FSIMulator:DSSimulation: TOWertoair:ANGLe:DESCent
[:SOURce<hw>]:FSIMulator:DSSimulation: TOWertoair:CACCeleration..............cccoecueeriiirieeiiiieeiec e

[:SOURce<hw>]:FSIMulator:DSSimulation: TOWertoair:FLENGth:LANDING.........cccoriiimiiiiiiiieniieec e 281
[:SOURce<hw>]:FSIMulator:DSSimulation: TOWertoair:FLENgth: TAKeoff............cccooviiiiiiiiee 281
[:SOURce<hw>]:FSIMulator:DSSimulation: TOWertoair:PRESEL.............cccceiiiiiiieiciiie e 274
[:SOURce<hw>]:FSIMulator:DSSimulation: TOWertoair:RADIUS:LTURN..........cccciiiiiiiiiie e 282
[:SOURce<hw>]:FSIMulator:DSSimulation: TOWertoair:RADIUS:RTURN...........cooiiiieiciiiecciee e 282
[:SOURce<hw>]:FSIMulator:DSSimulation:TOWertoair:RATE:CLIMD...........cccceeiiiiieiie e 279
[:SOURce<hw>]:FSIMulator:DSSimulation: TOWertoair:RATE:DESCent..........cccceeeeiiiiiiieeeiiieee e 281
[:SOURce<hw>]:FSIMulator:DSSimulation:TOWertoair:SPEed:CRUise

[:SOURce<hw>]:FSIMulator:DSSimulation:TOWertoair:SPEed:DEParture............c.cccceeiiiieiiiiiieeiieeee 279
[:SOURce<hw>]:FSIMulator:DSSimulation: TOWertoair:SPEed:DESCent............cccceiiiiiiiiiiiiiieniiieeeieeeee 281
[:SOURce<hw>]:FSIMulator:DSSimulation: TOWertoair:SPEed:STARL...........cocoiiiiiiiiieieeeee e 278
[:SOURce<hw>]:FSIMulator:DSSimulation: TOWertoair:SPEed: TAKEOfT..........cccoviiiiiiiiiiiiieiieeee e 278
[:SOURce<hw>]:FSIMulator:DSSimulation: TOWertoair:SPEed: TOUChdOWN............ccooiiriiiiniieniecrieeeenn 281
[:SOURce<hw>]:FSIMulator:DSSimulation: TOWertoair: TRIP:DURatoN............c.cccooiiiiiiicce 282

[:SOURce<hw>]:FSIMulator:DSSimulation: TOWertoair: TRIP:LENGth.........c.c.ccociiiiiiiiicic e
[:SOURce<hw>]:FSIMulator:DSSimulation: TOWertoair:-TYPE...........cccooiiieiiee e esee e eree e
[:SOURce<hw>]:FSIMulator:DSSimulation:USER:PROFile:CATalog...
[:SOURce<hw>]:FSIMulator:DSSimulation:USER:PROFile:SELECL...........cccvveeiiiiiiiec e,
[:SOURce<hw>]:FSIMulator:DSSimulation:USER:PROFile:SOURCE..........ccccoueeiiiiiieeeriee e
[:SOURce<hw>]:FSIMulator:DSSimulation:USER:RX: TRAJECIOrY........ccceeiiiiiiiiieeiiiere e
[:SOURce<hw>]:FSIMulator:DSSimulation:USER:RX:TRAJectory:EPHemeris:CATalog...
[:SOURce<hw>]:FSIMulator:DSSimulation:USER:RX: TRAJectory:EPHemeris:SELect............ccccoeiieernnnns

[:SOURce<hw>]:FSIMulator:DSSimulation:USER:RX: TRAJectory:FAPoint: COORdinates:DMS................. 286
[:SOURce<hw>]:FSIMulator:DSSimulation:USER:RX:TRAJectory:FAPoint: COORdinates:XYZ.................. 287
[:SOURce<hw>]:FSIMulator:DSSimulation:USER:RX:TRAJectory:FAPoint: COORdinates[:DECimal]........ 288
[:SOURce<hw>]:FSIMulator:DSSimulation:USER:RX:TRAJectory: TDF:CATalog........cccvervieneeenirieceieenn 285
[:SOURce<hw>]:FSIMulator:DSSimulation:USER:RX:TRAJectory: TDF:EBEHavior............ccccooceirniiennnen. 288
[:SOURce<hw>]:FSIMulator:DSSimulation:USER:RX: TRAJectory: TDF:ENU:COORdinates[:DECimal]......289
[:SOURce<hw>]:FSIMulator:DSSimulation:USER:RX:TRAJectory: TDF:MACCeleration:STATe................. 289

[:SOURce<hw>]:FSIMulator:DSSimulation:USER:RX: TRAJectory: TDF:SELect...
[:SOURce<hw>]:FSIMulator:DSSimulation:USER:RX:VEHicle:MODE..............cccceeiiiiie i

[:SOURce<hw>]:FSIMulator:DSSimulation:USER:RX:VEHicle:PREDefined:CATegory.......c..ccceevuerrieeernenn. 284
[:SOURce<hw>]:FSIMulator:DSSimulation:USER:RX:VEHicle:PREDefined: TYPE.............cccceeeiveeeciineennns 284
[:SOURce<hw>]:FSIMulator:DSSimulation:USER:RX:VEHicle:USER:CATalog........c.cccoeeiiiieniianieeneeeen 285
[:SOURce<hw>]:FSIMulator:DSSimulation:USER:RX:VEHicle:USER:SELeC..........c.cccevveririieiiecie e 286
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[:SOURce<hw>]:FSIMulator:DSSimulation:USER:TPA:CATAIOG. .......cccuiriiiiiiiieniie et
[:SOURce<hw>]:FSIMulator:DSSimulation:USER:TPA:SELECK..........coociiiiiiiiiiiiieiccee e
[:SOURce<hw>]:FSIMulator:DSSimulation:USER:TX: TRAJectory
[:SOURce<hw>]:FSIMulator:DSSimulation:USER:TX: TRAJectory:EPHemeris:CATalog...........ccceevveeeineen. 285
[:SOURce<hw>]:FSIMulator:DSSimulation:USER:TX: TRAJectory:EPHemeris:SELect.............ccoceeeenineenn. 285
[:SOURce<hw>]:FSIMulator:DSSimulation:USER:TX: TRAJectory:FAPoint: COORdinates:DMS................. 286
[:SOURce<hw>]:FSIMulator:DSSimulation:USER:TX: TRAJectory:FAPoint: COORdinates:XYZ.................. 287
[:SOURce<hw>]:FSIMulator:DSSimulation:USER:TX: TRAJectory:FAPoint: COORdinates[:DECimal]......... 288
[:SOURce<hw>]:FSIMulator:DSSimulation:USER:TX: TRAJectory: TDF:CATal0g..........cccceeriureeeeaaiiieaeeane 285
[:SOURce<hw>]:FSIMulator:DSSimulation:USER:TX: TRAJectory: TDF:EBEHaviOr............cccceiiiiiiiiieee 288
[:SOURce<hw>]:FSIMulator:DSSimulation:USER:TX:TRAJectory: TDF:ENU:COORdinates[:DECimal]......289
[:SOURce<hw>]:FSIMulator:DSSimulation:USER:TX: TRAJectory: TDF:MACCeleration:STATe
[:SOURce<hw>]:FSIMulator:DSSimulation:USER: TX: TRAJectory: TDF:SELeCt..........ccccovviriiinieiicriceene
[:SOURce<hw>]:FSIMulator:DSSimulation:USER:TX:VEHICIe:MODE...........cccciiiiimiiiiiieiee e
[:SOURce<hw>]:FSIMulator:DSSimulation:USER:TX:VEHicle:PREDefined:CATegory........cccccevrrveeennneenn
[:SOURce<hw>]:FSIMulator:DSSimulation:USER:TX:VEHicle:PREDefined: TYPE.........c..ccccecovveeiiiiieeennns
[:SOURce<hw>]:FSIMulator:DSSimulation:USER:TX:VEHicle:USER:CATal0g...........ccooouveiiieinieeriiceenn
[:SOURce<hw>]:FSIMulator:DSSimulation:USER:TX:VEHicle:USER:SELeCt.............ccccvvveiiiiiiciieeeciees
[:SOURce<hw>]:FSIMulator:FDELay:PATH<Ch>:FDOPPIET.........cccceeiiiiiiiiiieiiieniec e
[:SOURce<hw>]:FSIMulator:FDELay:PATH<Ch>:FRATIO......ccc.tiiiiiiieiie ettt
[:SOURce<hw>]:FSIMulator:FDELay:PATH<ch>:LOSS
[:SOURce<hw>]:FSIMulator:FDELay:PATH<Ch>:PROFIlE........cc.cooiiiiiiiiiiaiie e
[:SOURce<hw>]:FSIMulator:FDELay:PATH<Ch>:SPEE...........ccooiiiiiiiieiieiie et
[:SOURce<hw>]:FSIMulator:FDELay:PATH<Ch>:ISTATE......ccciiiieiiiiieeie e
[:SOURce<hw>]:FSIMUIator:FREQUENCY..........ciiiiiiiiiiiteiie ettt
[:SOURce<hw>]:FSIMUIator:GLOBAL:SEED..........ccccuiiiiiiiiieie et
[:SOURce<hw>]:FSIMulator:HOPPING:MODE..........cociiiiiiiiiieie e e
[:SOURce<hw>]:FSIMulator:HSTRain:DISTance:MINIMUM..........oiiiiiiiiiiiie e
[:SOURce<hw>]:FSIMulator:HSTRaiN:DISTaNCE:STARL.......cccoiiie e e e ae e
[:SOURce<hw>]:FSIMulator:HSTRain:FDOPpler
[:SOURce<hw>]:FSIMulator:HSTRain:PATH:STATe
[:SOURce<hw=>]:FSIMulator:HSTRaIN:PROFIIE..........ccoiuiieieiieeecee et
[:SOURce<hw>]:FSIMulator:HSTRain:SPEed
[:SOURce<hw>]:FSIMulator:HSTRain:STATe
[:SOURce<hw>]:FSIMulator:IGNOre:RFCHANGES........cccoiuiiiiiiiieeiiee ettt
[:SOURCce<hw>]:FSIMUIator:ILOSS:CSAMPIES......ccoueiiieiieie ettt et e e e aee e e e e neeeeeeae
[:SOURce<hw>]:FSIMUIator:ILOSS:IMODE...........ooiii ettt e et e e as
[:SOURCce<hw>]:FSIMUIAtOr:ILOSS[:LOSS]......ciuiiiiiiieitieie ittt sttt ettt nne e nne e
[:SOURce<hw>]:FSIMUIator:KCONSTANT. ......cc.eiiiiiiiiiiie e
[:SOURCE<hW>T:FSIMUIAtOrLOAD. ... .ottt ettt s
[:SOURce<hw>]:FSIMulator:MDELay:ALL:MOVING::VPERIOG..........ccccooiiiiiiiiiiiciceieeee e
[:SOURce<hw>]:FSIMulator:MDELay:ALL:MOVing:DELay:VARIatioN............ccccociiiniiiiniieiieiee e
[:SOURce<hw>]:FSIMulator:MDELay:CHANnel:MODE
[:SOURce<hw>]:FSIMulator:MDELay:DEL30:GROup<st>:PATH<ch>:ADELay...........ccccccerrerrirrirriiennnn
[:SOURce<hw>]:FSIMulator:MDELay:DEL30:GROup<st>:PATH<ch>:BDELay...........cccccceererrriererrreeinnnn
[:SOURce<hw>]:FSIMulator:MDELay:DEL30:GROup<st>:PATH<ch>:CPHase...........cccceevreriierrireeninnnn
[:SOURce<hw>]:FSIMulator:MDELay:DEL30:GROup<st>:PATH<ch>:FDOPDpIEr..........c.ccceerirariraniranennn
[:SOURce<hw>]:FSIMulator:MDELay:DEL30:GROup<st>:PATH<ch>:FRATIO..........ccceeriiriiaiiianie e
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[:SOURce<hw>]:FSIMulator:MDELay:DEL30:GROup<st>:PATH<ch>:LOSS..........cccceiriiiriiiinriiiiceen
[:SOURce<hw>]:FSIMulator:MDELay:DEL30:GROup<st>:PATH<ch>:PROFile...........c.ccccevvuiiiniiriicinen
[:SOURce<hw>]:FSIMulator:MDELay:DEL30:GROup<st>:PATH<ch>:RDELay...
[:SOURce<hw>]:FSIMulator:MDELay:DEL30:GROup<st>:PATH<ch>:SPEed............cccecirinriiiniirienn
[:SOURce<hw>]:FSIMulator:MDELay:DEL30:GROup<st>:PATH<Ch>:STATE......cccceeiirriiiieiiieiie e
[:SOURce<hw>]:FSIMulator:MDELay:MOViIng:DELay:MEAN............ccciiuiiiiiieiiieaiee e
[:SOURce<hw>]:FSIMulator:MDELay:MOVing:DELay:VARIGtioN............ccceiiiiiiiiiiiiaiieeeese e
[:SOURce<hw>]:FSIMulator:MDELay:MOVING:LOSS... ..ottt
[:SOURce<hw>]:FSIMulator:MDELay:MOVING:STATE. ..ottt et tea s
[:SOURce<hw>]:FSIMulator:MDELay:MOVINg:VPERIOd...........cccooiiiiiiiiieie e
[:SOURce<hw>]:FSIMulator:MDELay:REFerence:DELAY..........ccccccocuiiiiiiiiiiiiiciciceeese e
[:SOURce<hw>]:FSIMulator:MDELay:REFerence:LOSS
[:SOURce<hw>]:FSIMulator:MDELay:REFErenCe:STATE. ......ccccuiiiiiiieieeeeee ettt
[:SOURCe<hw>]:F SIMUIatOr:MDELAY:STATE. ....oiiuiiiiiiiiiee ettt
[:SOURce<hw>]:FSIMUlator:MIMO:COPY INEXT .......ooiiiiiiiiiieiie ettt
[:SOURce<hw=>]:FSIMulator:MIMO:COPY :PREVIOUS.........ccccciiieiiiiieeeiee e esiee e eeiee e steeessteeeeesaee e s sneaeeeenes
[:SOURce<hw=>]:FSIMUulator:MIMO:MDLOAA...........ccccuiieiiiee it e e e et e e e e e s s e e e esneaeenes
[:SOURCce<hw=>]:FSIMUIator:MIMO:MDSTOIE.......c.uuieeiiieeeeetiee e et ee ettt e st e e e sate e e e e e e e sareeeeenbaeeeesnsaeaeenes
[:SOURCce<hw=>]:FSIMUIator:MIMO:MPOWET ...........ooe ettt ettt et e e et e e et e e e eaaeeeeaes
[:SOURce<hw>]:FSIMulator:MIMO:POWer:COUPING:STATE. ......coiiiaieiie ettt
[:SOURce<hw>]:FSIMulator:MIMO:POWer:DISPlay:MODE
[:SOURce<hw>]:FSIMUIator:MIMO:POWEMASTEN........coiiieieetieeie ettt ettt n
[:SOURce<hw>]:FSIMulator:MIMO:SCM:ANTenna:DISTanCe:RX.........cccoiiiiiiiiiiee i
[:SOURce<hw>]:FSIMulator:MIMO:SCM:ANTenna:DISTanCe: TX........ccociiiiiiiiiiieeieeere e
[:SOURce<hw>]:FSIMUIator:MIMO:SUBSEL.........cccioiiiiiiiiitieie ettt
[:SOURCe<hw>]:FSIMUIAtOr:MIMO:TAP ...ttt
[:SOURce<hw>]:FSIMulator:MIMO:TAP<ch>:GVECIONAA:GAIN. ..ottt
[:SOURce<hw>]:FSIMulator:MIMO:TAP<ch>:GVECIOrAAIPHASE. ........cooiiiiiiiiecet e
[:SOURce<hw>]:FSIMulator:MIMO:TAP<ch>:GVECtOrAB:GAIN...........ccoiiiei e e eeee e
[:SOURce<hw>]:FSIMulator:MIMO:TAP<ch>:GVECtor:AB:PHASe..
[:SOURce<hw>]:FSIMulator:MIMO:TAP<ch>:GVECtOrAC:GAIN..........cocoiiiiie et
[:SOURce<hw>]:FSIMulator:MIMO:TAP<ch>:GVECtOrAC:PHASE..........cccoueieeictiiee e
[:SOURce<hw>]:FSIMulator:MIMO:TAP<ch>:GVECtOr:AD:GAIN............cooiiiiie et
[:SOURce<hw>]:FSIMulator:MIMO:TAP<ch>:GVECtor:AD:PHASe..
[:SOURce<hw>]:FSIMulator:MIMO:TAP<ch>:GVECHOr:BA:GAIN...........ccoiiiiiiiieiie et
[:SOURce<hw>]:FSIMulator:MIMO:TAP<ch>:GVECtOr:BA:PHASE..........ccooiiiiiiiiiie et
[:SOURce<hw>]:FSIMulator:MIMO:TAP<ch>:GVECtOr:BB:GAIN..........ccoociiiiriiieniieeeseeee e
[:SOURce<hw>]:FSIMulator:MIMO:TAP<ch>:GVECtor:BB:PHASE.........ccccciriiiiiiiieieeeeeee e
[:SOURce<hw>]:FSIMulator:MIMO:TAP<ch>:GVECtOrBC:GAIN..........c.coiiiriarieeeneee e
[:SOURce<hw>]:FSIMulator:MIMO:TAP<ch>:GVECtor:BC:PHASE..........ccccceiiiiiiiiiiiiceeece e
[:SOURce<hw>]:FSIMulator:MIMO:TAP<ch>:GVECIOr:BD:GAIN........ccccooiiiiiiiiiieieeeee e
[:SOURce<hw>]:FSIMulator:MIMO:TAP<ch>:GVECtor:BD:PHASE..........ccccooiiiiiiiiiiiiieeece e
[:SOURce<hw>]:FSIMulator:MIMO:TAP<ch>:GVECtor:CA:GAIN
[:SOURce<hw>]:FSIMulator:MIMO:TAP<ch>:GVECtOr:CA:PHASE...........ccoiieeieiiee ettt
[:SOURce<hw>]:FSIMulator:MIMO:TAP<ch>:GVECtOr:CB:GAIN............cooiiriee e
[:SOURce<hw>]:FSIMulator:MIMO:TAP<ch>:GVECtOr:CB:PHASE...........cccvrieiiiiie e
[:SOURce<hw>]:FSIMulator:MIMO:TAP<ch>:GVECtOr:CC:GAIN.........cccoii it
[:SOURce<hw>]:FSIMulator:MIMO:TAP<ch>:GVECtOr:CC:PHASE. ........c.cooiiiaiieieeeee e
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[:SOURce<hw>]:FSIMulator:MIMO:TAP<ch>:GVECHOr:CD:GAIN........ccociiiiiiiiieieeeee e 263
[:SOURce<hw>]:FSIMulator:MIMO:TAP<ch>:GVECIOrCD:PHASE..........ccoiiiiiiiiiere e 263
[:SOURce<hw>]:FSIMulator:MIMO:TAP<ch>:GVECtor:DA:GAIN
[:SOURce<hw=>]:FSIMulator:MIMO:TAP<ch>:GVECtOr:DA:PHASE..........cccouviieeeiiie et
[:SOURce<hw>]:FSIMulator:MIMO:TAP<ch>:GVECtOr:DB:GAIN.............cooiriieeeciee e
[:SOURce<hw>]:FSIMulator:MIMO:TAP<ch>:GVECtOr:DB:PHASE...........cccovrieiiiiee e
[:SOURce<hw>]:FSIMulator:MIMO:TAP<ch>:GVECtOr:DC:GAIN.........cccoiiiiiieee e
[:SOURce<hw>]:FSIMulator:MIMO:TAP<ch>:GVECtOrDC:PHASE..........cooiiiiiieiieee e
[:SOURce<hw>]:FSIMulator:MIMO:TAP<ch>:GVECtOr:DD:GAIN.........cccoiiiiiiiieiee e
[:SOURce<hw>]:FSIMulator:MIMO:TAP<ch>:GVECtOr:DD:PHASE........c.cooiiiiiieiieee e
[:SOURce<hw>]:FSIMulator:MIMO:TAP<ch>:GVECtOrPRESEL..........ccccoiiiriiiiiiieieee e
[:SOURce<hw>]:FSIMulator:MIMO:TAP<ch>:KRONecker:CORRelation:RX:AC:IMAGinary....
[:SOURce<hw>]:FSIMulator:MIMO:TAP<ch>:KRONecker:CORRelation:RX:AC:PHASe...........cccceevvuneenn.
[:SOURce<hw>]:FSIMulator:MIMO:TAP<ch>:KRONecker:CORRelation:RX:AC:RATIO........cccccevrrurrennncnn.
[:SOURce<hw>]:FSIMulator:MIMO:TAP<ch>:KRONecker:CORRelation:RX:AC:REAL..........ccccecerrieernnnn.
[:SOURce<hw>]:FSIMulator:MIMO:TAP<ch>:KRONecker:CORRelation:RX:AD:IMAGinary..............cc......
[:SOURce<hw>]:FSIMulator:MIMO:TAP<ch>:KRONecker:CORRelation:RX:AD:PHASe.............c.cceeerunnes
[:SOURce<hw>]:FSIMulator:MIMO:TAP<ch>:KRONecker:CORRelation:RX:AD:RATIO..........cceevurrrrreerenns
[:SOURce<hw>]:FSIMulator:MIMO:TAP<ch>:KRONecker:CORRelation:RX:AD:REAL...........cc.ceeevererrennn.
[:SOURce<hw>]:FSIMulator:MIMO:TAP<ch>:KRONecker:CORRelation:RX:BC:IMAGinary...............c.......
[:SOURce<hw>]:FSIMulator:MIMO:TAP<ch>:KRONecker:CORRelation:RX:BC:PHASe
[:SOURce<hw>]:FSIMulator:MIMO:TAP<ch>:KRONecker:CORRelation:RX:BC:RATIO..........ccceeerurrennennn.
[:SOURce<hw>]:FSIMulator:MIMO:TAP<ch>:KRONecker:CORRelation:RX:BC:REAL..........c.ccccereiernnnn.
[:SOURce<hw>]:FSIMulator:MIMO:TAP<ch>:KRONecker:CORRelation:RX:BD:IMAGinary...............c......
[:SOURce<hw>]:FSIMulator:MIMO:TAP<ch>:KRONecker:CORRelation:RX:BD:PHASe............cccceevvuneenn.
[:SOURce<hw>]:FSIMulator:MIMO:TAP<ch>:KRONecker:CORRelation:RX:BD:RATIO..........ccccerrvreennncnnn
[:SOURce<hw>]:FSIMulator:MIMO:TAP<ch>:KRONecker:CORRelation:RX:BD:REAL..........ccccccevrvirnnnen.
[:SOURce<hw>]:FSIMulator:MIMO:TAP<ch>:KRONecker:CORRelation:RX:CD:IMAGInary...........c.cccc......
[:SOURce<hw>]:FSIMulator:MIMO:TAP<ch>:KRONecker:CORRelation:RX:CD:PHASe...........c0vvvreerrennnn
[:SOURce<hw>]:FSIMulator:MIMO:TAP<ch>:KRONecker:CORRelation:RX:CD:RATio....
[:SOURce<hw>]:FSIMulator:MIMO:TAP<ch>:KRONecker:CORRelation:RX:CD:REAL.............ccovveerrrrennns
[:SOURce<hw>]:FSIMulator:MIMO:TAP<ch>:KRONecker:CORRelation:RX[:AB]:IMAGinary.....................
[:SOURce<hw>]:FSIMulator:MIMO:TAP<ch>:KRONecker:CORRelation:RX[:AB]:PHASE..........c..ccevvrrenn.
[:SOURce<hw>]:FSIMulator:MIMO:TAP<ch>:KRONecker:CORRelation:RX[:AB]:RATio............
[:SOURce<hw>]:FSIMulator:MIMO:TAP<ch>:KRONecker:CORRelation:RX[:AB]:REAL............c.ccccerennenn.
[:SOURce<hw>]:FSIMulator:MIMO:TAP<ch>:KRONecker:CORRelation: TX:AC:IMAGINnary..........cccccceeeeunee
[:SOURce<hw>]:FSIMulator:MIMO:TAP<ch>:KRONecker:CORRelation: TX:AC:PHASe...........cccceeeviennen.
[:SOURce<hw>]:FSIMulator:MIMO:TAP<ch>:KRONecker:CORRelation: TX:AC:RATIO.......ccccccverirrerecrnnnne
[:SOURce<hw>]:FSIMulator:MIMO:TAP<ch>:KRONecker:CORRelation: TX:AC:REAL..........cccceverrrrrneenne.
[:SOURce<hw>]:FSIMulator:MIMO:TAP<ch>:KRONecker:CORRelation: TX:AD:IMAGInary...........cc.cccccu....
[:SOURce<hw>]:FSIMulator:MIMO:TAP<ch>:KRONecker:CORRelation: TX:AD:PHASe...........cccocervurennenn.
[:SOURce<hw>]:FSIMulator:MIMO:TAP<ch>:KRONecker:CORRelation: TX:AD:RATIO........ccccverrueereernnnne
[:SOURce<hw>]:FSIMulator:MIMO:TAP<ch>:KRONecker:CORRelation: TX:AD:REAL
[:SOURce<hw>]:FSIMulator:MIMO:TAP<ch>:KRONecker:CORRelation: TX:BC:IMAGinary...........cc.ccccu....
[:SOURce<hw>]:FSIMulator:MIMO:TAP<ch>:KRONecker:CORRelation: TX:BC:PHASe.........c...ccecvereennn
[:SOURce<hw>]:FSIMulator:MIMO:TAP<ch>:KRONecker:CORRelation: TX:BC:RATIO..........ceevvrrreerrrrennns
[:SOURce<hw>]:FSIMulator:MIMO:TAP<ch>:KRONecker:CORRelation: TX:BC:REAL.............ccccvvrereernnn.
[:SOURce<hw>]:FSIMulator:MIMO:TAP<ch>:KRONecker:CORRelation: TX:BD:IMAGInary..........ccccccceevuue
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[:SOURce<hw>]:FSIMulator:MIMO:TAP<ch>:KRONecker:CORRelation: TX:BD:PHASe...........ccccveerrnnn. 259
[:SOURce<hw>]:FSIMulator:MIMO:TAP<ch>:KRONecker:CORRelation: TX:BD:RATIO.........ccccerrreenncnne 259
[:SOURce<hw>]:FSIMulator:MIMO:TAP<ch>:KRONecker:CORRelation: TX:BD:REAL
[:SOURce<hw>]:FSIMulator:MIMO:TAP<ch>:KRONecker:CORRelation: TX:CD:IMAGInary.............ccc....... 258
[:SOURce<hw>]:FSIMulator:MIMO:TAP<ch>:KRONecker:CORRelation: TX:CD:PHASe...........ccc0eeevvrrenn. 259
[:SOURce<hw>]:FSIMulator:MIMO:TAP<ch>:KRONecker:CORRelation: TX:CD:RATIO........ccccvvrereeeeeeinnns 259
[:SOURce<hw>]:FSIMulator:MIMO:TAP<ch>:KRONecker:CORRelation: TX:CD:REAL.............c.ceevurrreeennne. 260
[:SOURce<hw>]:FSIMulator:MIMO:TAP<ch>:KRONecker:CORRelation: TX[:AB]:IMAGinary...................... 258
[:SOURce<hw>]:FSIMulator:MIMO:TAP<ch>:KRONecker:CORRelation: TX[:AB]:PHASe...........ccccerrneenn. 259
[:SOURce<hw>]:FSIMulator:MIMO:TAP<ch>:KRONecker:CORRelation: TX[:AB]:RATIO.........ccecerriurennnnn 259
[:SOURce<hw>]:FSIMulator:MIMO:TAP<ch>:KRONecker:CORRelation: TX[:AB]:REAL..........ccccoovrrnerne. 260
[:SOURce<hw>]:FSIMulator:MIMO:TAP<ch>:MATRix:ACCept
[:SOURce<hw>]:FSIMulator:MIMO:TAP<ch>:MATRIX:CONFIICt..........cociiiiiiiiiiiiiie e 261
[:SOURce<hw>]:FSIMulator:MIMO:TAP<ch>:MATRIXIMODE..........c.ccocittiiiiniiiiiieree e 261
[:SOURce<hw>]:FSIMulator:MIMO:TAP<ch>:MATRix:ROW<di>:COLumn<st>:PHASe............ccoceeerrnrnne. 261
[:SOURce<hw>]:FSIMulator:MIMO:TAP<ch>:MATRix:ROW<di>:COLUMN<St>:RATIO........cceerrcrrreerrrrannns 262
[:SOURce<hw>]:FSIMulator:MIMO:TAP<ch>:SCM:DISTrbULION.........cceiiiiieiiiiie e

[:SOURce<hw>]:FSIMulator:MIMO:TAP<ch>:SCM:RAY<st>:ARRival:ANGLE............cccceevcrrrreeeiiiiiiee e

[:SOURce<hw>]:FSIMulator:MIMO:TAP<ch>:SCM:RAY<st>:ARRival:SPRead...............ccooveeririrreeiirrens

[:SOURce<hw>]:FSIMulator:MIMO:TAP<ch>:SCM:RAY<st>:DEParture:ANGLE...........c..ecceveeeecireeecireeens

[:SOURce<hw>]:FSIMulator:MIMO:TAP<ch>:SCM:RAY<st>:DEParture:SPRead...
[:SOURce<hw>]:FSIMulator:MIMO:TAP<ch>:SCM:RAY<St>:GAIN.........coooiiiiiiiiiiaiieee e
[:SOURce<hw>]:FSIMulator:MIMO:TAP<ch>:SCM:RAY<St>:STATE.....cccciiiiiiiiieeie e
[:SOURce<hw>]:FSIMulator:PATH<st>:CORRelation: COEFficient..............cccooiiiiiiniiiiiccceec e
[:SOURce<hw>]:FSIMulator:PATH<st>:CORRelation:PHASE...........cccccoiiiiiiiiie e
[:SOURce<hw>]:FSIMulator:PATH<st>:CORRelation:STATE........cocviiiiieiiiieit e
[:SOURce<hw>]:FSIMUIator:PATHSSESICPHASE. ........oiiiiiiiiiiii e
[:SOURce<hw>]:FSIMulator:PATHSSt>IFDOPPIE......c.ciiiiiiiieieie e
[:SOURCe<hw=>]:FSIMUIator:PATHSSEIFRATIO.....cciiiiieeciiie e sttt e et e e s e e see e s aae e e snae e e snaeeeennseeessneeennes
[:SOURce<hw>]:FSIMulator:PATH<st>:LOGNormal:CSTD.....
[:SOURce<hw>]:FSIMulator:PATH<st>:LOGNormal:LCONStant.............ccccceecviieiiiiie e
[:SOURce<hw>]:FSIMulator:PATH<st>:LOGNOIMal:STATE. .....ccccueieeietiie ettt a e e e e
[:SOURCce<hw=>]:FSIMUIator:PATHSSESILOSS........ooiiiiieic ettt e e e earaea e
[:SOURce<hw>]:FSIMulator:PATH<st>:PRATio
[:SOURce<hw>]:FSIMulator:PATH<St>IPROFIIE........ccciiiiiiiiei e e
[:SOURce<hw>]:FSIMulator:PATHSSt>IRDELAY.........coiiiiiiiieiii ettt
[:SOURce<hw>]:FSIMUIator:PATHSSES ISPEEQ. .......cooiiiiieieeeee et
[:SOURCce<hw>]:F SIMUIatOr:PATHSSES ISTATE. ..ottt sb et saee s
[:SOURCE<hW>]:FSIMUIAtOrPRESEL.......c.eiiiiieiiecie ettt et sre e ne e e eseesnne s
[:SOURCE<hW>]:FSIMUIAtOrRESTANM. ...ttt ettt
[:SOURce<hw>]:FSIMUlator:RESTart:MODE.........ccc.ooiiiiiiiie ettt
[:SOURCE<hW>]:FSIMUIAtOrROUTE. ...ttt ettt
[:SOURce<hw>]:FSIMulator:SDEStination....
[:SOURCe<hw=>]:FSIMUIator:SPEEA:IUNIT .........oiiiiiiee ettt e et e st e e e e e e ssneeeenanneeenes
[:SOURCe<hwW>]:FSIMUIAtOr:STANCAIT. ........eeeiiiiiee ettt e et e e s are e e saaae e e saseeeesneeeenes
[:SOURce<hw>]:FSIMulator:STANard:REFEIENCE. ...........ccooiuiieiiiiiee et
[:SOURCE<hW>]:FSIMUIAOrSTORE. ......eeiiieiiee ettt et e e ettt e e e et e e e e e e e e e ebaeeeeeasaeeeaaes
[:SOURCe<hW>]:FSIMUIAtOr:STOREIFAST ... .ottt sttt e b e e enbeeseneesneeas
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[:SOURCe<hW>]:FSIMUIAtOr:SUMIRATIO. ... eeeiiiiiit ettt 217
[:SOURce<hw>]:FSIMulator:TCInterferer:MOVing:DELay:MAXIMUM..........cccciiiiiiiiiiieii e 268
[:SOURce<hw>]:FSIMulator: TClInterferer-MOVing:MMODe

[:SOURce<hw=>]:FSIMulator: TCInterferer:PERIOG. .............cccuiiiiiiie et et e e e e e
[:SOURce<hw>]:FSIMulator:TClInterferer:REFerence|MOVing:DELay:MINIimum..........cccccoieeiiiininiiieennene 270
[:SOURce<hw>]:FSIMulator:TCInterferer:REFerence|MOVIng:FDOPPIEr...........ccceiiiiiiiiiieiiieieeeceen 270
[:SOURce<hw>]:FSIMulator:TClnterferer:REFerence|MOVING:FRATIO. ......ccciiiiiiiiiieiie e 270
[:SOURce<hw>]:FSIMulator:TClnterferer:REFerence|MOVINg:LOSS..........cciiiiiiiiiiee e 271
[:SOURce<hw>]:FSIMulator:TClnterferer:REFerence|MOVing:PROFile..........ccooociiiiiiiiieeeeee e 271

[:SOURce<hw>]:FSIMulator:TClnterferer:REFerence|MOVing:STATe
[:SOURce<hw>]:FSIMulator:TCInterferer:SPEEd.............cccuiiiiiiiiiice e
[:SOURce<hw>]:FSIMulator:TClInterferer[:STATe]
[:SOURCE<hW>]:FSIMUIAtOIT:STATE]. ...ttt ettt ettt ettt eenean
[:SOURCE]:FSIMUIALOrCATAIOF. ...ttt sttt ettt nb e st be e nteeaanean
[:SOURCE]:FSIMUIALORDELETE ... ettt ettt
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* fad Delay Min
* fad_udyn 2 Channel Interferer ........ccccoeeeeeeeeiveveeeveeenennnnnnns 64, 270
*xtd Delay Positions
* xvd Birth Death .........cooviiiiiie e 50
Delay Positions Birth Death .............cccooiiiiiiinn. 223
A Delay Reference Path
Moving Propagation ..........ccccooccciiiiiiiiieceenne 58, 249
Acceleration ... 77 Delay Variation
Accept Correlation Values ..., 117, 260 MOVING PAth ...,
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Additional Delay ................ ... 36,227 Delete Fading Settings ............coccoveveveeeeeeeeeeeeenn
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C
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Common Speed for all Paths 28,202 DEIBLE ..ot e 24
Configuration Fading ..........cccceveveiiieeenne 25, 197, 224, 241
Conflict Correlation Values 117, 261
Constant Phase ................... .... 37,230
Constant Phase — Fading ..., 247 Fading Settings Catalog ...........c.cocveveeerverrrreerennenens
Coordinates of a fixed transmitter/receiver ...................... 83 Fading Simulator State ...
Coordinate System Fine Delay 30 MHZ .......c..ooemoveeere e
Copy Destination ... Fine Delay 50 MHZ .......c.cooveviieiee e
Copying a fading group .........cccccoeeii e 43, 200 Frequency Hopping Mode ..
Copy Path Group Frequency Ratio ............cccoeevevveveeeeeeieceeeeeens
COPY SOUICE ..o 2 Channel Interferer ............ccccccoviiiiiiincene
Copy ToONEXt ....oooiii Birth Death
Copy To Previous Tap ... Frequency Ratio Birth Death ............cccoocevvvvecurieeiercanes 221
Correlation Coefficient ..o, FrequenCy Shift ...........cc.ovvrieererrirens e 39
Correlation Path ..........ccccoeiiiiii e
Correlation Phase G
Coupled Parameters .........ccccooeeeieiieeniieenecesecene
Cruise AlITUAE .......ooviiiiiiee e 77 Gain Vector
Cruse speed . Fo = 1o USROS 118, 263
Current Path (Tap) ...ooeeeiiiiiieee e e 111 PhESE ..ooiiiiii 118, 263
PreSet i e 118, 262
D Geodetic CoOrdiNates .............ccoovcueveveeeeeeeeeeeeeeeeeennnns 83
Grid
Default settings ..........cccerviiinien e 23, 206 Birth DEALN oo 50
Delay Grid Birth DEath .......c.cvrveeiriereiceriiee e 220
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Delay Grid Birth Death .........cccocoiiiiiiiiiiiiieceeee 220 H
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