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This manual describes the following options:

R&S FSV-K84 (1310.8803.02)

The contents of this manual correspond to the following R&S®FSVR models with firmware version 1.56 or

higher:

e R&S®PFSVR7 (1311.0006K7)

e R&S®FSVR13 (1311.0006K13)
e R&S®FSVR30 (1311.0006K30)
e R&S®PFSVR40 (1311.0006K40)

The firmware of the instrument makes use of several valuable open source software packages. The most important of them are listed
below together with their corresponding open source license. The verbatim license texts are provided on the user documentation CD-

ROM (included in delivery).

Package Link License

OpenSSL http://www.openssl.org OpenSSL/SSLeavy

Xitami http://www.xitami.com 2.5b6

PHP http://www.php.net PHP v.3

DOJO-AJAX http://www.dojotoolkit.org Academic Free License (BSD)
ResizableLib http://www.geocities.com/ppescher Artistic License

BOOST Library http://www.boost.org Boost Software v.1

ONC/RPC http://www.plt.rwth-aachen.de/ index.php?id=258 SUN

The product Open SSL includes cryptographic software written by Eric Young (eay@cryptsoft.com) and software written by Tim Hudson

(tih@cryptsoft.com).

Rohde & Schwarz would like to thank the open source community for their valuable contribution to embedded computing.

© 2010 Rohde & Schwarz GmbH & Co. KG
Muehldorfstr. 15, 81671 Munich, Germany

Phone: +49 8941 29 -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®FSV is abbreviated as R&S FSV. R&S®FSVR is abbreviated as

R&S FSVR.
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Basic Safety Instructions

Always read through and comply with the following safety instructions!

All plants and locations of the Rohde & Schwarz group of companies make every effort to keep the safety
standards of our products up to date and to offer our customers the highest possible degree of safety. Our
products and the auxiliary equipment they require are designed, built and tested in accordance with the
safety standards that apply in each case. Compliance with these standards is continuously monitored by
our quality assurance system. The product described here has been designed, built and tested in
accordance with the 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

1171.0000.42-05.00 Page 7



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.
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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.
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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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Customer Information Regarding Product Disposal

The German Electrical and Electronic Equipment (ElektroG) Act is an implementation of
the following EC directives:

e 2002/96/EC on waste electrical and electronic equipment (WEEE) and
e 2002/95/EC on the restriction of the use of certain hazardous substances in
electrical and electronic equipment (RoHS).

Product labeling in accordance with EN 50419

Once the lifetime of a product has ended, this product must not be disposed of
in the standard domestic refuse. Even disposal via the municipal collection
points for waste electrical and electronic equipment is not permitted.

Rohde & Schwarz GmbH & Co. KG has developed a disposal concept for the
environmental-friendly disposal or recycling of waste material and fully assumes its
obligation as a producer to take back and dispose of electrical and electronic waste
in accordance with the ElektroG Act.

Please contact your local service representative to dispose of the product.

ROHDE&SCHWARZ

1171.0200.52-01.01



1171.0300.41

Kundeninformation zur Batterieverordnung (BattV)

Dieses Gerat enthalt eine schadstoffhaltige Batterie. Diese
darf nicht mit dem Hausmudill entsorgt werden.

Nach Ende der Lebensdauer darf die Entsorgung nur tber
eine Rohde&Schwarz-Kundendienststelle oder eine geeig-
nete Sammelstelle erfolgen.

Safety Regulations for Batteries
(according to BattV)

This equipment houses a battery containing harmful sub-
stances that must not be disposed of as normal household
waste.

After its useful life, the battery may only be disposed of at a
Rohde & Schwarz service center or at a suitable depot.

Normas de Seguridad para Baterias
(Segun BattV)

Este equipo lleva una bateria que contiene sustancias per-
judiciales, que no se debe desechar en los contenedores
de basura domeésticos.

Después de la vida util, la bateria solo se podra eliminar en
un centro de servicio de Rohde & Schwarz o en un
depdsito apropiado.

Consignes de sécurité pour batteries
(selon BattV)

Cet appareil est équipé d'une pile comprenant des sub-
stances nocives. Ne jamais la jeter dans une poubelle pour
ordures ménagéres.

Une pile usagée doit uniguement étre éliminée par un cen-
tre de service client de Rohde & Schwarz ou peut étre col-
lectée pour étre traitée spécialement comme déchets dan-
gereux.

D/E/ESP/F-2



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

ROHDE&SCHWARZ
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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-
Qualitdtsmanagementsystem ist u.a.
nach ISO9001 und ISO 14001
zertifiziert.

Der Umwelt verpflichtet

1 Energie-effiziente,
RoHS-konforme Produkte

1 Kontinuierliche Weiterentwicklung
nachhaltiger Umweltkonzepte

1 ISO 14001-zertifiziertes
Umweltmanagementsystem

y L

Innovation

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

1 1ISO 14001-certified environmental
management system

Certified Quality System

1S0 9001

Certified Environmental System

1ISO 14001

Cher client,

Vous avez choisi d'acheter un pro-
duit Rohde &Schwarz. Vous disposez
donc d'un produit fabriqué d'apres les
méthodes les plus avancées. Le déve-
loppement, la fabrication et les tests
respectent nos normes de gestion
qualité. Le systéme 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

1171.0200.11 V 04.00




CE Declaration of Conformity

Certificate No.: 2010-50

This is to certify that:

Equipment type Stock No. Designation
FSVR 1311.0006.XX REALTIME ANALYZER

complies with the provisions of the Directive of the Council of the European Union on the
approximation of the laws of the Member States

- relating to electrical equipment for use within defined voltage limits
(2006/95/EC)

- relating to electromagnetic compatibility
(2004/108/EC)

Conformity is proven by compliance with the following standards:

EN 61010-1: 2001

EN 61326-1: 2006

EN 61326-2-1: 2006

EN 55011: 2007 + A2: 2007, Class A

EN 61000-3-2: 2006

EN 61000-3-3: 1995 + A1: 2001 + A2: 2005

For the assessment of electromagnetic compatibility, the limits of radio interference for Class
A equipment as well as the immunity to interference for operation in industry have been used
as a basis.

ROHDE & SCHWARZ GmbH & Co. KG
Miihldorfstr. 15, D-81671 Miinchen

Munich, 2010-05-26 Central Quality Management MF-QZ / Radde

1311.0006.XX CE E-1
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R&S® FSV-K84 Documentation Overview

1 Documentation Overview

The user documentation for the analyzer is divided as follows:

e Quick Start Guide

e Operating Manuals for base unit and options
e Service Manual

e Online Help

e Release Notes

Quick Start Guide

This manual is delivered with the instrument in printed form and in PDF format on the
CD. It provides the information needed to set up and start working with the instrument.
Basic operations and basic measurements are described. Also a brief introduction to
remote control is given. The manual includes general information (e.g. Safety Instruc-
tions) and the following chapters:

Chapter 1 Introduction, General information

Chapter 2 Front and Rear Panel

Chapter 3 Preparing for Use

Chapter 4 Firmware Update and Installation of Firmware Options
Chapter 5 Basic Operations

Chapter 6 Basic Measurement Examples

Chapter 7 Brief Introduction to Remote Control

Appendix 1 Printer Interface

Appendix 2 LAN Interface

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.

The Operating Manual for the base unit provides basic information on operating the ana-
lyzer in general, and the "Spectrum" mode in particular. Furthermore, the software options
that enhance the basic functionality for various measurement modes are described here.
The set of measurement examples in the Quick Start Guide is expanded by more
advanced measurement examples. In addition to the brief introduction to remote control
in the Quick Start Guide, a description of the basic analyzer commands and programming
examples is given. Information on maintenance, instrument interfaces and error mes-
sages is also provided.

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 analyzer is not included in the
option manuals.
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R&S® FSV-K84 Documentation Overview

The following Operating Manuals are available for the analyzer:
e analyzer base unit; in addition:
— R&S FSV-K7S Stereo FM Measurements
— R&S FSV-K9 Power Sensor Support
— R&S FSV-K14 Spectrogram Measurement
® R&S FSV-K10 GSM/EDGE Measurement
e R&S FSV-K30 Noise Figure Measurement
® R&S FSV-K40 Phase Noise Measurement
® R&S FSV-K70 Vector Signal Analysis
® R&S FSV-K72 3GPP FDD BTS Analysis
® R&S FSV-K73 3GPP FDD UE Analysis
o R&S FSV-K76/77 3GPP TD-SCDMA BTS/UE Measurement
o R&S FSV-K82/83 CDMA2000 BTS/MS Analysis
o R&S FSV-K84/85 1xEV-DO BTS/MS Analysis
e R&S FSV-K91 WLAN IEEE 802.11a/b/g/j/n
e R&S FSV-K93 WIMAX IEEE 802.16 OFDM/OFDMA Analysis
e R&S FSV-K100/K104 EUTRA / LTE Downlink Measurement Application
e R&S FSV-K101/K105 EUTRA / LTE Uplink Measurement Application

These manuals are available in PDF format on the CD delivered with the instrument. The
printed manual can be ordered from Rohde & Schwarz GmbH & Co. KG.

Service Manual

This manual is available in PDF format on the CD delivered with the instrument. It
describes how to check compliance with rated specifications, instrument function, repair,
troubleshooting and fault elimination. It contains all information required for repairing the
analyzer by replacing modules. The manual includes the following chapters:

Chapter 1 Performance Test
Chapter 2 Adjustment
Chapter 3 Repair
Chapter 4 Software Update / Installing Options
Chapter 5 Documents
Online Help

The online help contains context-specific help on operating the analyzer and all available
options. It describes both manual and remote operation. The online help is installed on
the analyzer by default, and is also available as an executable .chm file on the CD deliv-
ered with the instrument.
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Release Notes

The release notes describe the installation of the firmware, 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.






R&S® FSV-K84

Conventions Used in the Documentation

Typographical Conventions

2 Conventions Used in the Documentation

2.1 Typographical Conventions

The following text markers are used throughout this documentation:

Convention

Description

"Graphical user interface elements”

All names of graphical user interface elements on the
screen, such as dialog boxes, menus, options, 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.

2.2 Conventions for Procedure Descriptions

When describing how to operate the instrument, several alternative methods may be
available to perform the same task. In this case, the procedure using the touch screen is
described. Any elements that can be activated by touching can also be clicked using an
additionally connected mouse. The alternative procedure using the keys on the device
or the on-screen keyboard is only described if it deviates from the standard operating

procedures.

The term "select" may refer to any of the described methods, i.e. using a finger on the
touchscreen, a mouse pointer in the display, or a key on the device or on a keyboard.
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R&S® FSV-K84 How to Use the Help System

3 How to Use the Help System

Calling context-sensitive and general help

» To display the general help dialog box, press the HELP key on the front panel.

The help dialog box "View" tab is displayed. A topic containing information about the
current menu or the currently opened dialog box and its function is displayed.

ON\ For standard Windows dialog boxes (e.g. File Properties, Print dialog etc.), no context-
\ / sensitive help is available.

» If the help is already displayed, press the softkey for which you want to display help.

A topic containing information about the softkey and its function is displayed.

O\ If a softkey opens a submenu and you press the softkey a second time, the submenu of
/ the softkey is displayed.

Contents of the help dialog box
The help dialog box contains four tabs:

e "Contents" - contains a table of help contents

e "View" - contains a specific help topic

e "Index" - contains index entries to search for help topics
e "Zoom" - contains zoom functions for the help display

To change between these tabs, press the tab on the touchscreen.

Navigating in the table of contents

e To move through the displayed contents entries, use the UP ARROW and DOWN
ARROW keys. Entries that contain further entries are marked with a plus sign.

e Todisplay a help topic, press the ENTER key. The "View" tab with the corresponding
help topic is displayed.
e To change to the next tab, press the tab on the touchscreen.

Navigating in the help topics

e To scroll through a page, use the rotary knob or the UP ARROW and DOWN
ARROW keys.

e To jump to the linked topic, press the link text on the touchscreen.
Searching for a topic

1. Change to the "Index" tab.

W —
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R&S® FSV-K84 How to Use the Help System

2. Enter the first characters of the topic you are interested in. The entries starting with
these characters are displayed.

3. Change the focus by pressing the ENTER key.

4. Select the suitable keyword by using the UP ARROW or DOWN ARROW keys or the
rotary knob.

5. Press the ENTER key to display the help topic.
The "View" tab with the corresponding help topic is displayed.

Changing the zoom

1. Change to the "Zoom" tab.

2. Set the zoom using the rotary knob. Four settings are available: 1-4. The smallest
size is selected by number 1, the largest size is selected by number 4.

Closing the help window

» Press the ESC key or a function key on the front panel.
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R&S® FSV-K84 1xEV-DO Analysis Options R&S FSV-K84/-K85
Measurement Examples for the 1xEV-DO BTS Analysis (K84)

4 1xEV-DO Analysis Options R&S FSV-K84/-
K85

Overview of Firmware Options R&S FSV-K84/-K85

This section contains all information required for operation of an analyzer equipped with
Application Firmware R&S FSV-K84 or -K85. It covers operation via menus and the
remote control commands for the 1xEV-DO Analysis.

This part of the documentation consists of the following chapters:

e chapter 4.1, "Measurement Examples for the 1xEV-DO BTS Analysis (K84)",
on page 13
Explains some basic 1xEV-DO base station tests.

e chapter 4.2, "Measurement Examples for the 1XEV-DO MS Analysis (K85)",
on page 22
Explains some basic 1XxEV-DO mobile station tests.

e chapter 4.3, "Test Setup for Base Station and Mobile Station Tests", on page 30
Describes the measurement setup for base station and mobile station tests.

e chapter 4.4, "Instrument Functions of the 1XEV-DO Analysis", on page 31
Describes the instrument functions of 1xEV-DO Analysis.

e chapter 4.5, "Remote Commands of the 1xEV-DO Analysis", on page 190
Describes all remote control commands defined for the code domain measurement.
An alphabetic list of all remote control commands and a table of softkeys with the
assignment of commands are provided at the end of this chapter.

e chapter 4.6, "Status Reporting System of the 1XxEV-DO Analysis", on page 335
Contains device-specific error messages for R&S FSV-K84/-K85.

This part of the documentation includes only functions of the Application Firmware
R&S FSV-K84/-K85. For all other descriptions, please refer to the description of the base
unit.

4.1 Measurement Examples for the 1XxEV-DO BTS Analysis
(K84)

41.1 Measuring the Signal Channel Power

In the Power measurement, the total channel power of the 1xEV-DO signal is displayed.
The measurement also displays spurious emissions like harmonics or intermodulation
products that occur close to the carrier.
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Measurement Examples for the 1xEV-DO BTS Analysis (K84)

Test setup:

e Connect the RF output of the signal generator to the RF input of the analyzer (coaxial
cable with N connectors).

Signal generator settings:

Frequency: 878.49 MHz

Level: 0 dBm

Standard: 1xEV-DO BTS

Procedure:

1. Set the analyzer to its default state.
a) Press the PRESET key.

2. Activate the "IxEV-DO BTS Analysis" mode.
a) Press the MODE key and activate the "1xEV-DO BTS Analysis" option.

3. Start the Power measurement

a) Press the MEAS key.
b) Press the "Power" softkey.

4. Set the center frequency.
a) Press the FREQ key and enter 878.49 MHz.

5. Set the reference level.
a) Press the AMPT key and enter 0 dBm.

On the screen, the spectrum of the signal and the corresponding power levels within the
1.2288 MHz channel bandwidth are displayed. In the table below the diagram, the
numeric values of the channel bandwidth of the TX Channel and power level of the ana-
lyzed signal are listed.

Measuring the Spectrum Emission Mask

To detect spurious emissions such as harmonics or intermodulation products, the ana-
lyzer offers a spectrum emission mask measurement. The measurement compares the
power against the spectrum emission mask in the range from -4 MHz to 4 MHz around
the carrier. The exact measurement settings like the filter that is used depend on the Band
Class parameter. For a list of supported bandclasses refer to the "Bandclass"

on page 118 softkey in the "Spectrum Emission Mask" menu.

Test setup:

e Connect the RF output of the signal generator to the RF input of the analyzer (coaxial
cable with N connectors).
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Measurement Examples for the 1xEV-DO BTS Analysis (K84)

Signal generator settings:
Frequency: 878.49 MHz
Level: 0 dBm

Standard: 1xEV-DO BTS

Procedure:

1. Set the analyzer to its default state.
a) Press the PRESET key.

2. Select the "IxEV-DO BTS Analysis" mode.
a) Press the MODE key and select the "IxEV-DO BTS Analysis" option.

3. Start the measurement.

a) Press the MEAS key.

b) Press the "Spectrum Emission Mask" softkey.
4. Set the center frequency.

a) Press the FREQ key and enter 878.49 MHz.

5. Set the reference level.
a) Press the AMPT key and enter 0 dBm.

6. Select a bandclass

a) Press the "Bandclass" softkey and select BandClass 0: 800 MHz Cellular Band
from the list.

On the screen, the spectrum of the signal is displayed, including the limit line defined in
the standard. To understand where and about how much the measurement has failed,
the List Evaluation table shows the frequencies where spurious emissions occur.

4.1.3 Measuring the Relative Code Domain Power and the Frequency Error

A Code Domain Power measurement analyses the signal over a single slot. It also deter-
mines the power of all codes and channels.

The following examples show a Code Domain Power measurement on a test model with
9 channels. In this measurement, changing some parameters one after the other should
demonstrate the resulting effects: values adapted to the measurement signal are
changed to non-adapted values.

\ In the following examples, adjusting the settings of the code domain measurements is

/ described using the dialog boxes. Alternatively, most of the settings can also be modified
by using the corresponding hardkeys as in the base unit (e.g. the center frequency can
be either set in the "Frontend Settings" dialog box, or via the FREQ key).
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Measurement Examples for the 1xEV-DO BTS Analysis (K84)

Test setup:

e Connect the RF output of the signal generator to the RF input of the analyzer.

e Connect the reference input (EXT REF) on the rear panel of the analyzer to the ref-
erence output (REF) of the signal generator (coaxial cable with BNC connectors).

Signal generator settings:
Frequency: 878.49 MHz
Level: 0 dBm

Standard: 1xEV-DO BTS

Procedure:

1. Set the analyzer to its default state.
a) Press the PRESET key.

2. Select the "1xEV-DO BTS Analysis" mode.
a) Press the MODE key and select "1xEV-DO BTS Analysis".

3. Select the Code Domain Analyzer.

a) Press the MEAS key
b) Press the "Code Domain Analyzer" softkey.

4. Start the measurement
a) Inthe "Code Domain Analyzer" menu, press the "Display Config" softkey.
b) Select the "Code Domain Power" measurement.

5. Set the center frequency and the reference level.

a) Inthe "Code Domain Analyzer" menu, press the "Frontend Settings" softkey.
b) In the "Center Frequency" field enter 878.49 MHz.

c) Inthe "Ref Level" field enter 10 dBm.

d) Close the "Frontend Settings" dialog box.

In the two screens, the following results are displayed: screen A shows the power of the
code domain of the signal. The x-axis represents the individual channels (or codes), while
the y-axis shows the power of each channel.

In screen B the result summary is displayed. It shows the numeric results of the code
domain power measurement, including the frequency error.

\ By default, the R&S FSV-K84 displays two measurement screens. After a preset the first
/ (screen A) is always the Code Domain Power result display. The second (screen B) is
always the Result Display

For more information on the display concept refer to the "Display Config" on page 81
softkey.
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Synchronization of the reference frequencies

The frequency error can be reduced by synchronizing the transmitter and the receiver to
the same reference frequency.

» Press the SETUP key.

a) Press the "Reference Int/Ext" softkey to switch to an external reference.

Screen A again shows the Code Domain Power measurement and screen B the result
summary. After the synchronization of the reference frequencies of the devices, the fre-
quency error should now be smaller than 10 Hz.

Behavior with deviating center frequency setting

A measurement can only be valid if the center frequency of the DUT and the analyzer
are balanced.

» On the signal generator, change the center frequency in steps of 0.1 kHz and observe
the analyzer screen.
Up to a frequency error of approximately 1.0 kHz, a Code Domain Power measure-
ment on the analyzer is still possible. A frequency error within this range causes no
apparent difference in the accuracy of the Code Domain Power measurement.
In case of a frequency error of more than 1.0 kHz, the probability of incorrect syn-
chronization increases. This is indicated by the SYNC FAILED error message.
If the frequency error exceeds approximately 1.5 kHz, a Code Domain Power mea-
surement cannot be performed. This is also indicated by the SYNC FAILED error
message.
Reset the center frequency of the signal generator to 878.49 MHz.

The center frequency of the DUT should not deviate by more than 1.0 kHz from that of
the analyzer

Measuring the Triggered Relative Code Domain Power

If the code domain power measurement is performed without external triggering, a section
of the test signal is recorded at an arbitrary point of time and the firmware attempts to

detect the start of a slot. To detect this start, all possibilities of the PN sequence location
have to be tested in Free Run trigger mode. This requires computing time. This computing
time can be reduced by using an external (frame) trigger and entering the correct PN

offset. If the search range for the start of the power control group and the PN offset are
known then fewer possibilities have to be tested. This increases the measurement speed.

Test setup:

e Connect the RF output of the signal generator to the input of the analyzer.

e Connect the reference input (EXT REF) on the rear panel of the analyzer to the ref-
erence input of the signal generator (coaxial cable with BNC connectors).
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Measurement Examples for the 1xEV-DO BTS Analysis (K84)

e Connect the external trigger input on the rear panel of the analyzer (EXT TRIGGER/
GATE IN) to the external trigger output of the signal generator.

Signal generator settings (e.g. R&S SMU):
Frequency: 878.49 MHz

Level: 0 dBm

Standard: 1xEV-DO BTS

Procedure:

1. Set the analyzer to its default state.
a) Press the PRESET key.

2. Select the "1xEV-DO BTS Analysis" Mode.
a) Press the MODE key and select 1XEV-DO BTS Analysis.

3. Select the Code Domain Analyzer.

a) Press the MEAS key
b) Press the "Code Domain Analyzer" softkey.

4. Start the measurement.

a) In the "Code Domain Analyzer" menu, press the "Display Config" softkey.
b) Select the tab for Screen A.
c) Select the "Code Domain Power" measurement.

5. Set the center frequency and the reference level.

a) Inthe "Code Domain Analyzer" menu, press the "Frontend Settings" softkey.
b) In the "Center Frequency" field enter 878.49 MHz.

c) Inthe "Ref Level" field enter 10 dBm.

d) Close the "Frontend Settings" dialog box.

In the two screens, the following results are displayed: by default, screen A shows the
code domain power of the signal. Compared to the measurement without an external
trigger (see previous example), the repetition rate of the measurement increases. In
screen B the result summary is displayed. In the row Trigger to Frame, the offset between
the trigger event and and the start of the slot is shown.

Adjusting the Trigger Offset

The delay between the trigger event and the start of the slot can be compensated for by
adjusting the trigger offset.

e Set an external trigger source and the trigger offset.
— Open the 1Q Capture dialog box.
— Set the "Trigger Source" option to "External".

— Set the "Trigger Offset" to 100us to compensate analog delays of the trigger
event.
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Measurement Examples for the 1xEV-DO BTS Analysis (K84)

In the two screens, the following results are displayed: Screen A shows the the same as
above. In screen B the result summary is displayed. In the Trigger to Frame result, the
offset between the trigger event and the start of the slot has been adjusted.

Behaviour With the Wrong PN Offset

The last adjustment is setting the PN (Pseudo Noise) offset correctly. The measurement
can only be valid, if the PN offset on the analyzer is the same as that of the transmit signal.

e Seta PN Offset.
— Open the "Result Settings" dialog box.

— Inthe "PN Offset" field enter 200.
Again, screen A shows the CDP measurement, screen B the result summary. In
the result summary, the Trigger to Frame result is not correct. Also, the error
message SYNC FAILED indicates that the synchronization has failed.

— In the "PN Offset" field enter 0.

After adjusting it, the PN offset on the analyzer is the same as that of the signal. In the
result summary the "Trigger to Frame" value is now shown correctly.

Measuring the Composite EVM

The Error Vector Magnitude (EVM) describes the quality of the measured signal com-
pared to an ideal reference signal generated by the analyzer. In the I-Q plane, the error
vector represents the ratio of the measured signal to the ideal signal on symbol level. The
error vector is equal to the square root of the ratio of the measured signal to the reference
signal. The result is given in %.

In the Composite EVM measurement the error is averaged over all channels (by means
of the root mean square) for a given slot. The measurement covers the entire signal during
the entire observation time. On screen the results are shown in a diagram, in which the
x-axis represents the examined slots and the y-axis shows the EVM values.

Test Setup:

e Connect the RF output of the Signal Generator to the RF input of the analyzer.
(coaxial cables with N connectors).

e Connect the reference input (EXT REF IN/OUT) on the rear panel of the analyzer to
the reference output (REF) on the signal generator (coaxial cable with BNC connec-
tors).

e Connect external triggering of the analyzer (EXT TRIG GATE) to the signal genera-
tor’s trigger (TRIGOUT1 at PAR DATA).

Signal generator settings:

Frequency: 878.49 MHz

Level: 0 dBm

Standard: 1xEV-DO BTS
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Measurement Examples for the 1xEV-DO BTS Analysis (K84)

Procedure:

1. Set the analyzer to its default state.
a) Pressthe PRESET key.

2. Select the "1xEV-DO BTS Analysis" Mode.
a) Press the MODE key and select 1XxEV-DO BTS Analysis.

3. Select the Code Domain Analyzer.

a) Pressthe MEAS key
b) Press the "Code Domain Analyzer" softkey.

4. Start the measurement.

a) Press the "Display Config" softkey.
b) Select the tab for Screen A.
c) Select the "Composite EVM" measurement.

5. Set the center frequency and the reference level.

a) Open the "Frontend Settings" dialog box.

b) In the "Center Frequency" field enter 878.49 MHz.
c) Inthe "Ref Level" field enter 10 dBm.

d) Close the "Frontend Settings" dialog box.

6. Set an external trigger source.

a) Open the "lQ Capture Settings" dialog box.
b) Set the "Trigger Source" option to "External”.

In the two screens, the following results are displayed: by default, Screen A shows the
diagram of the Composite EVM measurement result. In screen B the result summary is
displayed. It shows the numeric results of the Code Domain Power measurement, includ-
ing the values for the Composite EVM.

Measuring the Peak Code Domain Error

The Code Domain Error Power describes the quality of the measured signal compared
to an ideal reference signal generated by the analyzer. In the I-Q plane, the error vector
represents the difference of the measured signal and the ideal signal. The Code Domain
Error is the difference in power on symbol level of the measured and the reference signal
projected to the class of of the base spreading factor. The unit of the result is dB.

In the Peak Code Domain Error (PCDE) measurement, the maximum error value over all
channels is determined and displayed for a given slot. The measurement covers the
entire signal during the entire observation time. On screen the results are shown in a
diagram, in which the x-axis represents the slots and the y-axis shows the PCDE values.

A measurement of the RHO factor is shown in the second part of the example. RHO is
the normalized, correlated power between the measured and the ideal reference signal.
The maximum value of RHO is 1. In that case the measured signal and the reference
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signal are identical. When measuring RHO, it is required that only the pilot channel is
active.

Test setup:

e Connect the RF output of the signal generator to the RF input of the analyzer (coaxial
cable with N connectors).

e Connect the reference input (EXT REF IN/OUT) on the rear panel of the analyzer to
the reference output (REF) on the signal generator (coaxial cable with BNC connec-
tors).

e Connect external triggering of the analyzer (EXT TRIG GATE) to the signal generator
trigger (TRIGOUT1 at PAR DATA).

Signal generator settings:
Frequency: 878.49 MHz
Level: 0 dBm

Standard: 1xEV-DO BTS

Procedure:

1. Set the analyzer to its default state.
a) Press the PRESET key.

2. Select the "1xEV-DO BTS Analysis" mode.
a) Press the MODE key and select the "1xEV-DO BTS Analysis" option.

3. Select the Code Domain Analyzer.

a) Press the MEAS key.

b) Press the "Code Domain Analyzer" softkey.
4. Start the Peak Code Domain Error measurement.

a) Press the "Display Config" softkey
b) Select the tab for Screen A.
c) Select the "Peak Code Domain Error" softkey and start the measurement.

5. Set the center frequency and the reference level.

a) Open the "Frontend Settings" dialog box.

b) In the "Center Frequency" field enter 878.49 MHz.
c) Inthe "Ref Level" field enter 0 dBm.

d) Close the "Frontend Settings" dialog box.

6. Set an external trigger source.

a) Open the "IQ Capture Settings" dialog box.
b) Set the "Trigger Source" option to "External".

In the two screens, the following results are displayed: by default, screen A shows the
diagram of the Peak Code Domain Error. In screen B the result summary is displayed.
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Displaying RHO

\ Make sure that all channels except the pilot channel (code 0.64) are OFF, so that only
/ the pilot channel is available in the measurement.

4.2

421

No specific measurement is required to get the value for RHO. The analyzer always
calculates this value automatically regardless of the code domain measurement per-
formed. Besides the results of the code domain measurements, the numeric result of the
RHO measurement is shown in the result summary, by default shown in screen B.

Measurement Examples for the 1XEV-DO MS Analysis
(K85)

Measuring the Signal Channel Power

In the Power measurement, the total channel power of the 1xEV-DO signal is displayed.

The measurement also displays spurious emissions like harmonics or intermodulation

products that occur close to the carrier.

Test setup:

e Connect the RF output of the signal generator to the RF input of the analyzer (coaxial
cable with N connectors).

Signal generator settings:

Frequency: 833.49 MHz

Level: 0 dBm

Standard: 1xEV-DO MS MS

Procedure:

1. Set the analyzer to its default state.
a) Press the PRESET key.

2. Activate the "1XxEV-DO MS Analysis" mode.
a) Press the MODE key and activate the "1xEV-DO MS Analysis" option.

3. Start the Power measurement

a) Press the MEAS key.
b) Press the "Power" softkey.

4. Set the center frequency.
a) Press the FREQ key and enter 833.49 MHz.
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5. Set the reference level.

a) Press the AMPT key and enter 0 dBm.
On the screen, the spectrum of the signal and the corresponding power levels within the
1.2288 MHz channel bandwidth are displayed. In the table below the diagram, the

numeric values of the channel bandwidth of the TX Channel and power level of the ana-
lyzed signal are listed.

4.2.2 Measuring the Spectrum Emission Mask

To detect spurious emissions such as harmonics or intermodulation products, the ana-

lyzer offers a spectrum emission mask measurement. The measurement compares the

power against the spectrum emission mask in the range from -4 MHz to 4 MHz around

the carrier. The exact measurement settings like the filter that is used depend on the Band

Class parameter. For a list of supported bandclasses refer to the "Bandclass”

on page 118 softkey in the "Spectrum Emission Mask" menu.

Test setup:

e Connect the RF output of the signal generator to the RF input of the analyzer (coaxial
cable with N connectors).

Signal generator settings:

Frequency: 833.49 MHz

Level: 0 dBm

Standard: 1xEV-DO MS
Procedure:

1. Set the analyzer to its default state.

a) Press the PRESET key.
2. Select the "1xEV-DO MS Analysis" mode.

a) Press the MODE key and select the "1xEV-DO MS Analysis" option.
3. Start the measurement.

a) Press the MEAS key.
b) Press the "Spectrum Emission Mask" softkey.

4. Set the center frequency.
a) Press the FREQ key and enter 833.49 MHz.

5. Set the reference level.
a) Press the AMPT key and enter 0 dBm.

6. Select a bandclass
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a) Press the "Bandclass" softkey and select BandClass 0: 800 MHz Cellular Band
from the list.

On the screen, the spectrum of the signal is displayed, including the limit line defined in
the standard. To understand where and about how much the measurement has failed,
the List Evaluation table shows the frequencies where spurious emissions occur.

4.2.3 Measuring the Relative Code Domain Power and the Frequency Error

A Code Domain Power measurement analyses the signal over a single slot. It also deter-
mines the power of all codes and channels.

The following examples show a Code Domain Power measurement on a test model with
9 channels. In this measurement, changing some parameters one after the other should
demonstrate the resulting effects: values adapted to the measurement signal are
changed to non-adapted values.

)\ In the following examples, adjusting the settings of the code domain measurements is

/) described using the dialog boxes. Alternatively, most of the settings can also be modified
by using the corresponding hardkeys as in the base unit (e.g. the center frequency can
be either set in the "Frontend Settings" dialog box, or via the FREQ key).

Test setup:

e Connect the RF output of the signal generator to the RF input of the analyzer.
e Connect the reference input (EXT REF) on the rear panel of the analyzer to the ref-

erence output (REF) of the signal generator (coaxial cable with BNC connectors).
Signal generator settings:
Frequency: 833.49 MHz
Level: 0 dBm
Standard: 1xEV-DO MS

Procedure:

1. Set the analyzer to its default state.
a) Press the PRESET key.

2. Select the "1IXEV-DO MS Analysis" mode.
a) Press the MODE key and select "1xEV-DO MS Analysis".

3. Select the Code Domain Analyzer.

a) Press the MEAS key
b) Press the "Code Domain Analyzer" softkey.

4. Start the measurement
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a) In the "Code Domain Analyzer" menu, press the "Display Config" softkey.
b) Select the "Code Domain Power" measurement.

5. Set the center frequency and the reference level.

a) In the "Code Domain Analyzer" menu, press the "Frontend Settings" softkey.
b) Inthe "Center Frequency" field enter 833.49 MHz.

c) Inthe "Ref Level" field enter 10 dBm.

d) Close the "Frontend Settings" dialog box.

In the two screens, the following results are displayed: screen A shows the power of the
code domain of the signal. The x-axis represents the individual channels (or codes), while
the y-axis shows the power of each channel.

In screen B the result summary is displayed. It shows the numeric results of the code
domain power measurement, including the frequency error.

Synchronization of the reference frequencies

The frequency error can be reduced by synchronizing the transmitter and the receiver to
the same reference frequency.

» Press the SETUP key.

a) Press the "Reference Int/Ext" softkey to switch to an external reference.

Screen A again shows the Code Domain Power measurement and screen B the result
summary. After the synchronization of the reference frequencies of the devices, the fre-
quency error should now be smaller than 10 Hz.

Behavior with deviating center frequency setting

A measurement can only be valid if the center frequency of the DUT and the analyzer
are balanced.

» On the signal generator, change the center frequency in steps of 0.1 kHz and observe
the analyzer screen.
Up to a frequency error of approximately 4.0 kHz, a Code Domain Power measure-
ment on the analyzer is still possible. A frequency error within this range causes no
apparent difference in the accuracy of the Code Domain Power measurement.
In case of a frequency error of more than 4.3 kHz, the probability of incorrect syn-
chronization increases. This is indicated by the SYNC FAILED error message.
If the frequency error exceeds approximately 4.3 kHz, a Code Domain Power mea-
surement cannot be performed. This is also indicated by the SYNC FAILED error
message.
Reset the center frequency of the signal generator to 833.49 MHz.

N\ The center frequency of the DUT should not deviate by more than 4.0 kHz from that of
/ the analyzer.
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4.2.4 Measuring the Triggered Relative Code Domain Power

If the code domain power measurement is performed without external triggering, a section
of the test signal is recorded at an arbitrary point of time and the firmware attempts to

detect the start of a slot. To detect this start, all possibilities of the PN sequence location
have to be tested in Free Run trigger mode. This requires computing time. This computing
time can be reduced by using an external (frame) trigger and entering the correct PN

offset. If the search range for the start of the power control group and the PN offset are
known then fewer possibilities have to be tested. This increases the measurement speed.

Test setup:

e Connect the RF output of the signal generator to the input of the analyzer.

e Connect the reference input (EXT REF) on the rear panel of the analyzer to the ref-
erence input of the signal generator (coaxial cable with BNC connectors).

e Connect the external trigger input on the rear panel of the analyzer (EXT TRIGGER/
GATE IN) to the external trigger output of the signal generator.

Signal generator settings (e.g. R&S SMU):
Frequency: 833.49 MHz

Level: 0 dBm

Standard: 1xEV-0DO

Procedure:

1. Set the analyzer to its default state.
a) Pressthe PRESET key.

2. Select the "IXEV-DO MS Analysis" Mode.
a) Press the MODE key and select 1XEV-DO MS Analysis.

3. Select the Code Domain Analyzer.

a) Pressthe MEAS key
b) Press the "Code Domain Analyzer" softkey.

4. Start the measurement.

a) Inthe "Code Domain Analyzer" menu, press the "Display Config" softkey.
b) Select the tab for Screen A.
c) Select the "Code Domain Power" measurement.

5. Set the center frequency and the reference level.

a) Inthe "Code Domain Analyzer" menu, press the "Frontend Settings" softkey.
b) In the "Center Frequency" field enter 833.49 MHz.

c) Inthe "Ref Level" field enter 10 dBm.

d) Close the "Frontend Settings" dialog box.
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4.2.5

Measurement Examples for the 1XEV-DO MS Analysis (K85)

In the two screens, the following results are displayed: by default, screen A shows the
code domain power of the signal. Compared to the measurement without an external
trigger (see previous example), the repetition rate of the measurement increases. In
screen B the result summary is displayed. In the row Trigger to Frame, the offset between
the trigger event and and the start of the slot is shown.

Adjusting the Trigger Offset

The delay between the trigger event and the start of the slot can be compensated for by
adjusting the trigger offset.

e Set an external trigger source and the trigger offset.
— Open the 1Q Capture dialog box.
— Set the "Trigger Source" option to "External”.
— Set the "Trigger Offset" to 100us to compensate analog delays of the trigger
event.

In the two screens, the following results are displayed: Screen A shows the the same as
above. In screen B the result summary is displayed. In the Trigger to Frame result, the
offset between the trigger event and the start of the slot has been adjusted.

Measuring the Composite EVM

The Error Vector Magnitude (EVM) describes the quality of the measured signal com-
pared to an ideal reference signal generated by the analyzer. In the I-Q plane, the error
vector represents the ratio of the measured signal to the ideal signal on symbol level. The
error vector is equal to the square root of the ratio of the measured signal to the reference
signal. The result is given in %.

In the Composite EVM measurement the error is averaged over all channels (by means
of the root mean square) for a given slot. The measurement covers the entire signal during
the entire observation time. On screen the results are shown in a diagram, in which the
x-axis represents the examined slots and the y-axis shows the EVM values.

Test Setup:

e Connect the RF output of the Signal Generator to the RF input of the analyzer.
(coaxial cables with N connectors).

e Connect the reference input (EXT REF IN/OUT) on the rear panel of the analyzer to
the reference output (REF) on the signal generator (coaxial cable with BNC connec-
tors).

e Connect external triggering of the analyzer (EXT TRIG GATE) to the signal genera-
tor’s trigger (TRIGOUT1 at PAR DATA).

Signal generator settings:

Frequency: 833.49 MHz

Level: 0 dBm

Standard: 1xEV-DO MS
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Measurement Examples for the 1XEV-DO MS Analysis (K85)

Procedure:

1. Set the analyzer to its default state.
a) Pressthe PRESET key.

2. Select the "1XEV-DO MS Analysis" Mode.
a) Press the MODE key and select 1xEV-DO MS Analysis.

3. Select the Code Domain Analyzer.

a) Pressthe MEAS key
b) Press the "Code Domain Analyzer" softkey.

4. Start the measurement.

a) Press the "Display Config" softkey.
b) Select the tab for Screen A.
c) Select the "Composite EVM" measurement.

5. Set the center frequency and the reference level.

a) Open the "Frontend Settings" dialog box.

b) In the "Center Frequency" field enter 833.49 MHz.
c) Inthe "Ref Level" field enter 10 dBm.

d) Close the "Frontend Settings" dialog box.

6. Set an external trigger source.

a) Open the "lQ Capture Settings" dialog box.
b) Set the "Trigger Source" option to "External”.

In the two screens, the following results are displayed: by default, Screen A shows the
diagram of the Composite EVM measurement result. In screen B the result summary is
displayed. It shows the numeric results of the Code Domain Power measurement, includ-
ing the values for the Composite EVM.

Measuring the Peak Code Domain Error

The Code Domain Error Power describes the quality of the measured signal compared
to an ideal reference signal generated by the analyzer. In the I-Q plane, the error vector
represents the difference of the measured signal and the ideal signal. The Code Domain
Error is the difference in power on symbol level of the measured and the reference signal
projected to the class of of the base spreading factor. The unit of the result is dB.

In the Peak Code Domain Error (PCDE) measurement, the maximum error value over all
channels is determined and displayed for a given slot. The measurement covers the
entire signal during the entire observation time. On screen the results are shown in a
diagram, in which the x-axis represents the slots and the y-axis shows the PCDE values.

A measurement of the RHO factor is shown in the second part of the example. RHO is
the normalized, correlated power between the measured and the ideal reference signal.
The maximum value of RHO is 1. In that case the measured signal and the reference
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signal are identical. When measuring RHO, it is required that only the pilot channel is
active.

Test setup:

e Connect the RF output of the signal generator to the RF input of the analyzer (coaxial
cable with N connectors).

e Connect the reference input (EXT REF IN/OUT) on the rear panel of the analyzer to
the reference output (REF) on the signal generator (coaxial cable with BNC connec-
tors).

e Connect external triggering of the analyzer (EXT TRIG GATE) to the signal generator
trigger (TRIGOUT1 at PAR DATA).

Signal generator settings:
Frequency: 833.49 MHz
Level: 0 dBm

Standard: 1xEV-DO MS

Procedure:

1. Set the analyzer to its default state.
a) Press the PRESET key.

2. Select the "1XxEV-DO MS Analysis" mode.
a) Press the MODE key and select the "1xEV-DO MS Analysis" option.

3. Select the Code Domain Analyzer.

a) Press the MEAS key.

b) Press the "Code Domain Analyzer" softkey.
4. Start the Peak Code Domain Error measurement.

a) Press the "Display Config" softkey
b) Select the tab for Screen A.
c) Select the "Peak Code Domain Error" softkey and start the measurement.

5. Set the center frequency and the reference level.

a) Open the "Frontend Settings" dialog box.

b) In the "Center Frequency" field enter 833.49 MHz.
c) Inthe "Ref Level" field enter 0 dBm.

d) Close the "Frontend Settings" dialog box.

6. Set an external trigger source.

a) Open the "IQ Capture Settings" dialog box.
b) Set the "Trigger Source" option to "External".

In the two screens, the following results are displayed: by default, screen A shows the
diagram of the Peak Code Domain Error. In screen B the result summary is displayed.
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Test Setup for Base Station and Mobile Station Tests

Displaying RHO

\ Make sure that all channels except the pilot channel (code 0.64) are OFF, so that only
/ the pilot channel is available in the measurement.

4.3

No specific measurement is required to get the value for RHO. The analyzer always
calculates this value automatically regardless of the code domain measurement per-
formed. Besides the results of the code domain measurements, the numeric result of the
RHO measurement is shown in the result summary, by default shown in screen B.

Test Setup for Base Station and Mobile Station Tests

This section describes the default settings of the analyzer, if it is used as a 1xEV-DO
base station or mobile station tester. Before starting the measurements, the analyzer has
to be configured correctly and supplied with power as described in the Quick Start Guide,
"Preparing For Use". Furthermore, the application firmware of the R&S FSV-K84 (base
station tests) or -K85 (mobile station tests) must be enabled. Installation and enabling of
the application firmware are described in the Quick Start Guide, chapter 3.

Risk of instrument damage
Before switching on the instrument, make sure that the following conditions are met:
e Instrument casing is closed and all fasteners are tightened.

e All fan openings are unobstructed and the airflow perforations are unimpeded. The
minimum distance from the wall is 10 cm.

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

e The instrument is operated in the horizontal position on an even surface.

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

e Signal outputs are correctly connected and are not overloaded.

Failure to meet these conditions may cause damage to the instrument or other devices
in the test setup.

Connect the antenna output (or TX output) of the base/mobile station to the RF input of
the analyzer. Use a power attenuator exhibiting suitable attenuation.

The following values for external attenuation are recommended to ensure that the RF
input of the analyzer is protected and the sensitivity of the unit is not reduced too much:

Maximum Power Recommended external attenuation
255 to 60 dBm 351040 dB
250 to 55 dBm 30to 35dB
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Instrument Functions of the 1XEV-DO Analysis

Maximum Power Recommended external attenuation
2 45 to 50 dBm 251030 dB

240 to 45 dBm 20to 25dB

2 35 to 40 dBm 15to 20 dB

2 30 to 35 dBm 10 to 15 dB

2 25 to 30 dBm 0to 10 dB

220 to 25 dBm Oto5dB

<20 dBm 0dB

For signal measurements at the output of two-port networks, connect the reference
frequency of the signal source to the rear reference input of the analyzer.

The analyzer must be operated with an external frequency reference to ensure that
the error limits of the 1xEV-DO specification for frequency measurements on base
stations/mobile stations are met. A rubidium frequency standard can be used as a
reference source for example.

If the base station or mobile station has a trigger output, connect the trigger output
of the base station/mobile station to the rear trigger input of the analyzer (EXT TRIG
GATE).

Presettings

N o o N

Enter the external attenuation.

Enter the reference level.

Enter the center frequency.

Set the trigger.

If used, enable the external reference.

Select the standard and the desired measurement.

Set the PN offset.

Instrument Functions of the 1XEV-DO Analysis

The analyzer equipped with the "1XxEV-DO BTS Analysis" option (K84) performs Code
Domain measurements on forward link signals according to the 3GPP2 Standard (Third
Generation Partnership Project 2) High Rate Packet Data, generally referred to as
1xEVDO.

The analyzer equipped with the "1xEV-DO MS Analysis" option (K85) performs Code
Domain measurements on reverse link signals according to the 3GPP2 Standard.

This standard is based on the following specifications:
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Instrument Functions of the 1XEV-DO Analysis

e "CDMAZ2000 High Rate Packet Data Air Interface Specification", C.S0024-B version
3.0

e "Recommended Minimum Performance Standards for CDMA2000 High Rate Packet
Data Access Network", C.S0032-B version 1.0

e "Recommended Minimum Performance Standards for cdma2000 High Rate Packet
Data Access Terminal", C.S0033-B, version 1.0

When the 1xEV-DO specification is mentioned in the document, these standards are
meant.

In addition to the measurements called for by the 1xEV-DO standard in the code domain,
the "1XxEV-DO Analysis" options feature measurements in the spectral range such as
channel power, adjacent channel power, occupied bandwidth and spectrum emission
mask with predefined settings.

To open the 1xEV-DO settings menu

o |[f the "IXEV-DO Analysis" mode is not the active measurement mode, press the
MODE key and select the "1xEV-DO" option.
e If the "IXEV-DO Analysis" mode is already active, press the HOME key.

The "1XEV-DO" menu is identical to the "Measurement" menu. It contains the following
commands for the different measurement types:

"Code Domain Analyzer" on page 117

"Power" on page 117

"Ch Power ACLR" on page 118

"Spectrum Emission Mask" on page 127

"Occupied Bandwidth" on page 137

"CCDF" on page 138

"Power vs Time" on page 143

For details on the measurement types, see chapter 4.4.1, "Measurements and Result
Displays", on page 32.

e Measurements and Result DiSplays.......cccccueiiiiiiiiiiee e 32
e Menu and Softkey Description for CDA Measurements........ccccccveeeeeeeeieccenvveennennn 65
e Softkeys and Menus for RF Measurements.........ccccveeeeeeeeeieeeeei e scccciieveeeeeeeeeens 115
o  Further INformation..... ..o 165

Measurements and Result Displays

The 1xEV-DO Analysis options provide various measurement types and result displays.
All measurements and result displays are accessed via the MEAS key.

L I I 11T o] = YA @0 o TT= o ) 33
o  Configuring the DiSpPlay.....cccccieiiieiiieeeeeccee e e e e 34
e Code Domain Analysis Results (BTS Mode)........ccoooiiiiiiiiiiiiiie 35
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Instrument Functions of the 1XEV-DO Analysis

e Code Domain Analysis Results (MS MOdE)......c.couiiuiiiriiiiiiiiieiee e 48
o RF Measurement RESUITS.........cvvviiiiiiiie e 62

Display Concept

Measurement results

The code domain analyzer can show up to four result diagrams in four different screens
(windows) at one time. For each screen, you can define which type of result diagram is
to be displayed, or deactivate the screen temporarily. The current configuration of the
display, i.e. which screens are displayed and which result diagram is displayed in which
screen, can be stored and retrieved later. Thus, you can easily switch between predefined
display configurations.

The available measurement results are described in the following sections.
All results are calculated from the same dataset of the recorded signal. Thus, it is not
necessary to restart the measurement in order to switch the display mode.

Measurement settings

The mostimportant measurement settings are displayed in the diagram header. For Code
Domain Analyzer measurements, the following settings are shown:

Ref Level -10.00 dBrm  Freq 15.0 GHz Channel 0.16
dB Half Slot 0 of5 Code Power R

SGL
Label Description
Ref level Reference level defined in "Ref Level" on page 68
Freq Center frequency defined in "Center" on page 68
Channel Channel with spreading factor
Att Attenuation
(Half) Slot Number of analyzed (half) slot and total number of (half) slots
Code Power Relative or absolute power values
Channel Type (BTS mode only) | Channel type of the selected channel. Possible values are Pilot, Mac, Data

and Preamble.

@

Overview of all measurement settings

You can easily display an overview of all measurement settings using the Settings Over-
view softkey.

In addition to the information in the diagram header, each screen title contains diagram-
specific trace information.
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Screen focus

One of the screens has a blue frame indicating the focus. The screen focus can be
changed just like in the base system. The settings for trace statistics and markers can
only be changed for the focussed screen. Furthermore, the focussed screen can be set
to full screen (for details see the analyzer Quick Start Guide).

Configuring the Display

1. Select the "Display Config" softkey in the "Code Domain Analyzer" menu.
2. Select the tab for the screen you want to configure (A-D).
3. Select the "Screen X active" option to display the selected screen.
Tip: SCPI command: DIsPlay [ :WINDow<n>] : STATe on page 249
4. Select the required result diagram to be displayed in the selected screen.
Tip: SCPI command: CALCulate<n>:FEED on page 195

5. Press "Close".

To select a predefined display configuration

You can retrieve previously stored display configurations, and thus easily switch between
different displays of measurement results.

1. Select the "Predefined" tab in the "Display Configuration" dialog box.

The previously stored and default configurations are listed. The current configuration
is displayed at the top of the dialog box.

2. Select the required set of screen configurations.

3. Press "Apply".

To store the current display configuration

You can store the current display configuration in the list of predefined settings in order
to switch back to it later.

1. Select the current display configuration at the top of the "Display Configuration” dialog
box.

2. Click "Add".

The current display configuration is added to the list of predefined settings.

To remove a predefined display configuration
You can remove one of the stored display configurations.

1. Select the display configuration to be removed from the "Predefined" tab of the
"Display Configuration" dialog box.
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Instrument Functions of the 1XEV-DO Analysis

2. Click "Remove".

The selected display configuration is removed from the list of predefined settings.

To restore the default display configurations
You can restore the default set of predefined display configurations.

» In the "Predefined" tab of the "Display Configuration" dialog box, click "Restore".

Code Domain Analysis Results (BTS Mode)

The Code Domain Analyzer provides the following result display configurations for base
station measurements in the code domain:

Code DOMAIN POWET........oiiiiiiiiiiiie et e e 35
GENEIAl RESUILS......ceiiiiiiiiee e 36
Channel RESUIES.........eieie e 39
oY Y o T o J SR 40
POWET VS SYMDOL.....eieie e e 40
107 0] 13T 0o 1S3 1 L= Y 1 S 41
Channel TabIe........ooo i 42
Channel BitStream.........ouiiiii e 43
Peak Code DOMaIN EFTON.........uuiiiiiiiiiiii ettt 44
C0de DOMAIN EFTOF.....ciiiiiiiiiiee e e e 45
Symbol CoNSLEIIAtioN. .......coooiiiii e 46
EVM VS SYMDOL. ... 46
Composite ConStellation...........oooiii i 47

Code Domain Power

This result display determines the power of all codes of a specific channel and plots it in
a diagram. The x-axis represents the code number. The number of codes depends on
the "Channel Type" on page 72. Each bar in the diagram represents one code. The y-
axis is a logarithmic level axis that shows the power of each code. By default the scaling
is relative.

The measurement evaluates the total signal of a specific channel over a single slot.
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Code Domain Power (1) @1

W

[AA I ]

5

Start Code D Stop Code 63

Fig. 4-1: Code Domain Power result display

The standard requires an averaged code domain analysis. Select "CDP Average"

on page 81 and the analyzer performs a measurement over all slots and averages the
results. For the Data and Preamble channels the standard assumes that in the slots,
preambles of different lengths do not occur.

Active and inactive channels are defined via "Inactive Channel Threshold"
on page 74. The power values of the assigned and unassigned codes are displayed in
different colors:

e Yellow: assigned code
e Cyan: unassigned code

Set the mapping with "Mapping Type" on page 72. The Mapping Auto function causes
complex mapping to be analyzed separately for the "Data" channel type and mapping for
the | or Q branch to be analyzed separately for the other channel types. In the latter case
the 1/Q selection can be set by means of "Invert Q" on page 69.

Another option for obtaining an overview of the CDP is to enable complex mapping. The
code domain power is then constantly displayed as a complex analysis on screen A for
the selected channel type. In case of an analysis of the Data channel, the results of
complex analysis are approximately 3 dB higher than the results of a separate | or Q
analysis. This is because 50 % of the power values are distributed to | and Q, respectively,
for the complex modulation types of the DATA channel type.

Remote control

In remote control, this display configuration is selected using
CALC:FEED 'XPOW:CDP' or CALC:FEED 'XPOW:CDP:RAT'; see chapter4.5.2.1,
"CALCulate:FEED Subsystem", on page 195.

To query these results, use the command TRACe : DATA? <TRACeX>; see chap-
ter 4.5.9.1, "Code Domain Power (BTS mode)", on page 307.
General Results

The General Results show the data of various measurements in numerical form for all
channels.
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General Result (Set : 0) @1 Clrw
Carrier Freq rror

-14.51 dB mackiv A
Eedw] ]

Fig. 4-2: General Results result display

Results for all channels

The General Results in the upper part of the table show results for all channels and over
all slots of a specific set.

e Carrier Frequency Error (absolute and relative)
Shows the frequency error referred to the center frequency of the analyzer. The
absolute frequency error is the sum of the frequency error of the analyzer and that of
the device under test.
Differences of more than 4.0 kHz between transmitter and receiver frequency impair
the synchronization of the Code Domain Power measurement. If at all possible, the
transmitter and the receiver should be synchronized.
The unit of the frequency error is either Hz or ppm referred to the carrier frequency.

e Chip Rate Error
Shows the chip rate error (1.2288 Mcps) in ppm.
A large chip rate error results in symbol errors and, therefore, in possible synchroni-
zation errors for Code Domain Power measurements. This measurement result is
also valid if the analyzer could not synchronize to the 1xEV-DO signal.

e Trigger to Frame
Reflects the timing offset from the beginning of the recorded signal section to the start
of the first slot. In case of triggered data acquisition, this corresponds to the timing
offset:
"frame to trigger (+ trigger offset) — start of first slot."
If it was not possible to synchronize the analyzer to the 1xEV-DO signal, this mea-
surement result is meaningless.
For the Free Run trigger mode, dashes are displayed.

e Rho Pilot
Shows the quality parameter RHO for the pilot channel.

e Rho Overall-1/2
Shows the quality parameter RHO for all chips and over all slots. According to the
standard, the averaging limit is on the half slot limit.

e Rho Mac
Shows the quality parameter RHO for the MAC channel
e Rho Data

Shows the quality parameter RHO for the Data channel

Operating Manual 1173.0766.02 — 04.1 37



R&S® FSV-K84 1xEV-DO Analysis Options R&S FSV-K84/-K85

e e s |
Instrument Functions of the 1XEV-DO Analysis

Slot-specific results
The Code Results in the lower part of the table show results specific to the selected slot:

e Power Pilot
Shows the absolute power of the Pilot channel in dBm.
e Power Mac
Shows the absolute power of the Mac channel in dBm.
e Power Data
Shows the absolute power of the Pilot channel in dBm.
e Power Preamble
Shows the absolute power of the Preamble channel in dBm.
e Composite EVM
The composite EVM is the difference between the test signal and ideal reference
signal. For further details refer to the Composite EVM result display.
e Max. Power Data
Shows the maximum power of the Data channel. This is the highest value of the I-
and Q-branch of the Data channel.
e Min. Power Data
Shows the minimum power of the Data channel. This is the smallest value of the I-
and Q-Branch of the Data channel.
e Data Mode Type
Shows the modulation type of the Data channel.
e Active Mac Chs
Shows the number of active MAC channels.
e Active Data Chs
Shows the number of active Data channels.
® Preamble Length
Shows the length of the preamble in chips. If no preamble is present in the slot, this
value is 0.
e Rho
Shows the quality parameter RHO calculated over a slot.
According to the standard, RHO is the normalized, correlated power between the
measured and the ideally generated reference signal. It is measured over all slots.
e Max. Inactive Power Mac
Shows the maximum power of inactive Mac channels. This is the highest inactive
channel from the |- and Q-branch of the MAC channels. The power is displayed rel-
ative to the absolute power of the MAC channel.

Remote control

In remote control, this display configuration is selected using
CALC:FEED 'XTIM:CDP:ERR:SUMM'; see chapter4.5.2.1, "CALCulate:FEED Sub-
system"”, on page 195.

To query these results, use the command CALC:MARK: FUNC:CDP:RES?; see
CALCulate<n>:MARKer<m>:FUNCtion:CDPower [:BTS]:RESult on page 197.
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Channel Results

The Channel Results show the data of various measurements in numerical form for a
specific channel.

Channel Result{I} @1 Clrw

Fig. 4-3: Channel results result display

Channel results
The Channel Results show common results for the selected channel:

e Power
Shows the total power of the selected channel type.

e |Q Imbalance
Shows the IQ imbalance of the signal in percent.

e Pk CDE (SF xx/1Q)
The Peak Code Domain Error measurement specifies a projection of the difference
between test signal and ideal reference signal to the spreading factor that belongs to
the channel type. This spreading factor is shown in brackets.

e |Q Offset
Shows the DC offset of the signal in percent.

Code results

The Code Results show results specific to the selected channel type and the selected
slot:

e Symbol Rate
Shows the symbol rate with which the channel is transmitted.

e Channel.SF
Shows the code number and its associated spreading factor.

e Symbol EVM
Shows the peak and the mean values of the Error Vector Magnitude. For further
details refer to the EVM vs Symbol result display.

e Timing Offset
Shows the timing offset between the selected channel and the first active channel in
the channel type.

e Phase Offset
Shows the phase offset between the selected channel and the first active channel in
the channel type.

e Channel Pwr Rel
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Shows the relative channel power (referred to the total power of the channel type).

e Channel Pwr Abs
Shows the absolute channel power (referred to the total power of the channel type).

e Modulation Type
Shows the modulation type of the channel.
Remote control

In remote control, this display configuration is selected using
CALC:FEED 'XTIM:CDP:ERR:SUMM'; see chapter 4.5.2.1, "CALCulate:FEED Sub-
system"”, on page 195.

To query these results, use the command CALC:MARK: FUNC:CDP:RES?; see
CALCulate<n>:MARKer<m>:FUNCtion:CDPower[:BTS] :RESult on page 197.

Power vs Chip

This result display shows the power for all chips in a specific slot. Therefore, a trace
consists of 2048 power values.

The measurement evaluates the total signal over a single slot.

Power vs Chip @1 Clrw

Start Sym 0 256 Chip/ ~ Stop Sym 2047

Fig. 4-4: Power vs Chip result display

Select the slot to be analyzed via the Select softkey.

Due to the symmetric structure of the 1xEV-DO forward link signal, it is easy to identify
which channel types in the slot have power.

Remote control

In remote control, this display configuration is selected using
CALC:FEED 'XTIM:CDP:PVChip'; see chapter4.5.2.1, "CALCulate:FEED Subsys-
tem", on page 195.

To query these results, use the command TRACe : DATA? <TRACeX>; see chap-
ter 4.5.9.5, "Power vs Chip (BTS Mode)", on page 312.
Power vs Symbol

This result display shows the power of of a code at each symbol time. The number of
symbols on the x-axis is between 2 and 100, depending on the channel type.

|
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The measurement evaluates a specific channel type over a single slot.

Start Sym 0

Fig. 4-5: Power vs Symbol result display

Remote control

In remote control, this display configuration is selected using
CALC:FEED 'XTIM:CDP:PVSYmbol'; see chapter4.5.2.1, "CALCulate:FEED Sub-
system"”, on page 195.

To query these results, use the command TRACe : DATA? <TRACeX>; see chap-
ter 4.5.9.7, "Power vs Symbol", on page 312.

Composite EVM

This result display is for measuring the modulation accuracy. It determines the error vec-
tor magnitude (EVM) over the total signal. The EVM is the root of the ratio of the mean
error power to the power of an ideally generated reference signal. To calculate the mean
error power, the root mean square average (of the real and imaginary parts of the signal)
is used.

The EVM is shown in %. The diagram consists of a composite EVM for each slot. Set the
number of slots via the "Capture Length" on page 69 field.

The measurement evaluates the total signal over the entire period of observation. The
selected slot is displayed red.

Composite E¥YNM @1 Clrw

Start Slot 0 1 Slot/ Stop Slot 2

Fig. 4-6: Composite EVM result display
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Only the channels detected as being active are used to generate the ideal reference
signal. If a channel is not detected as being active, e.g. on account of low power, the
difference between the test signal and the reference signal and therefore the composite
EVM is very large.

Distortions also occur if unassigned codes are wrongly given the status of "active chan-
nel". To obtain reliable measurement results, select an adequate channel threshold via
the "Inactive Channel Threshold" on page 74 field.

Remote control

In remote control, this display configuration is selected using
CALC:FEED 'XTIM:CDP:MACCuracy'; see chapter4.5.2.1, "CALCulate:FEED Sub-
system", on page 195.

To query these results, use the command TRACe : DATA? <TRACeX>; see chap-
ter 4.5.9.8, "Composite EVM", on page 312.

Channel Table

Starts the Channel Occupancy Table analysis.

In this result display all active channels are displayed. Therefore the channel table can

contain up to 146 entries: one entry for Pilot and Preamble channel type each, 16 entries
for the Data channel type and 128 entries for the MAC channel type (64 on the | and Q

branch respectively).

The channels are listed in the following order: first the Pilot channel, then the MAC and
Preamble channels and the Data channel last. Within the channel types, the channels
are sorted by ascending code number.

The measurement evaluates the total signal over a single slot.

Channel Table (

Fig. 4-7: Channel Table result display

The analyzer determines the following parameters for the channels:

e Channel Type
Shows the channel type of the active channel. Possible values are Pilot, Mac and
Data. For the Preamble channel, the length in chips is similarly specified, thus result-
ing in the following options for the Preamble channel type: PRE64, PRE128, PRE256,
PRE512 or PRE1024.

e CHAN.SF
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Channel number including the spreading factor (in the form <Channel>.<SF>).

e Symb Rate
Symbol rate with which the channel is transmitted.

e Modulation/Mapping
Shows the modulation type of the channel. For Data channels possible values are
QPSK, 8-PSK and 16 QAM. For all other channel types possible values are either
BPSK-I or BPSK-Q.

e Pwr Abs/Pwr Rel
Absolute and relative power (referred to the total power in the channel type) of the
channel.

e T Offs
Shows the timing offset between the current channel and the first active channel. It
can be enabled by means of Time Phase Estimation On Off.

e Ph Offs
Phase offset between this channel and the first active channel. It can be enabled by
means of Time Phase Estimation On Off.

Remote control

In remote control, this display configuration is selected using
CALC:FEED 'XTIM:CDP:ERR:CTABle';see chapter4.5.2.1, "CALCulate:FEED Sub-
system", on page 195.

To query these results, use the command TRACe : DATA? <TRACeX>; see chap-
ter 4.5.9.12, "Channel Table (Trace, BTS mode)", on page 313.
Channel Bitstream

This result display provides information on the demodulated bits for the selected channel
type. All bits that are part of inactive channels are marked as being invalid by means of
dashes. For 64QAM modulation '-----' is displayed, for 16QAM modulation '----', for 8PSK
modulation '---', for QPSK '--' and for BPSK '-'.

The measurement evaluates a single channel type over a single slot.

Bitstream Table {IQ) ®1 Clrw

1101
I

Fig. 4-8: Channel Bitstream result display

Select a specific symbol using the MKR key. If you enter a number, the marker jumps to
the selected symbol. If there are more symbols than the screen is capable of displaying,
use the marker to scroll inside the list.

e
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Depending on the modulation and the channel type, a slot may contain a minimum of 4
and a maximum of 400 bits. For more information on this topic refer to chapter 4.4.4.2,
"Working with Channel Tables", on page 168 .

Depending on the modulation type, a symbol consists of the following bits:

e BPSK: 1 bit (only the | or the Q component is assigned; in case of complex mapping
a 2BPSK modulation is displayed with both the | and Q components)

e (QPSK: 2 bits (I-component followed by the Q-component)

e 8PSK: 3 bits

e 16QAM: 4 bits

e 64QAM: 5 bits

Remote control

In remote control, this display configuration is selected using
CALC:FEED 'XTIM:CDP:BSTReam'; see chapter4.5.2.1, "CALCulate:FEED Subsys-
tem", on page 195.

To query these results, use the command TRACe : DATA? <TRACeX>; see chap-
ter 4.5.9.16, "Channel Bitstream", on page 316.

Peak Code Domain Error

The Peak Code Domain Error is defined as the maximum value for the Code Domain
Error for all codes. That means that in this result display the Code Domain Error is pro-
jected onto the code domain at a specific base spreading factor. The spreading factor is
automatically set by the channel type. Set the number of slots via the "Capture Length"
on page 69 field. In the diagram, each bar of the x-axis represents one PCG. The y-
axis represents the error power.

The measurement evaluates the total signal over the entire period of observation. The
currently selected slot is marked in red.
Peak Code Domain Error (It

-43 dB
-4 dB

Start Slot 0 1 Slot/ Stop Slot 2

Fig. 4-9: Peak Code Domain Error result display

Only the channels detected as being active are used to generate the ideal reference
signal. If a channel is not detected as being active, e.g. on account of low power, the
difference between the test signal and the reference signal is very large. The result dis-
play therefore shows a peak code domain error that is too high for all slots.

e
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Distortions also occur if unassigned codes are wrongly given the status of "active chan-
nel". To obtain reliable measurement results, select an adequate channel threshold via
the "Inactive Channel Threshold" on page 74 field.

Remote control

In remote control, this display configuration is selected using
CALC:FEED 'XTIM:CDP:ERR:PCDomain'; see chapter4.5.2.1, "CALCulate:FEED
Subsystem", on page 195.

To query these results, use the command TRACe : DATA? <TRACeX>; see chap-
ter 4.5.9.17, "Peak Code Domain Error", on page 317.

Code Domain Error

This result display shows the difference in power of the test signal and an ideally gener-
ated reference signal. In the diagram, the codes are plotted on the x-axis. The number
of codes corresponds to the base spreading factor, which depends on the channel type.
Refer to for an overview of the spreading factors for each channel type. The y-axis is a
logarithmic level axis that shows the error power of each channel. Since it is an error
power, active and inactive channels can be rated jointly at a glance.

The measurement evaluates the total signal over a single slot.

Start Code D Stop Code 31

Fig. 4-10: Code Domain Error result display

The power values of the active and inactive codes are displayed in different colors:

e Yellow: active code
e Cyan: inactive code

Remote control

In remote control, this display configuration is selected using
CALC:FEED 'XPOW:CDEP'; see chapter 4.5.2.1, "CALCulate:FEED Subsystem",

on page 195.

To query these results, use the command TRACe : DATA? <TRACeX>; see chap-
ter 4.5.9.18, "Code Domain Error (BTS Mode)", on page 317.

e
Operating Manual 1173.0766.02 — 04.1 45



R&S® FSV-K84 1xEV-DO Analysis Options R&S FSV-K84/-K85

e
Instrument Functions of the 1XEV-DO Analysis

Symbol Constellation

This result display shows the channel constellation of the modulated signal at symbol
level.

The measurement evaluates a single code over a single slot.

You can select a specific code and slot with the Select softkey.

Symbol Constellation |

Fig. 4-11: Symbol Constellation result display

The R&S FSV-K84 supports BPSK, QPSK, 8PSK and 16QAM modulation schemes. The
modulation scheme itself depends on the channel type. Refer to chapter 4.4.4.2, "Work-
ing with Channel Tables", on page 168 for further information.

In case of BPSK the constellation points are located on the x-axis. For the QPSK and
16QAM schemes the constellation points are located on neither axis.

Unassigned codes can be measured, but the result is meaningless since these do not
contain data.
Remote control

In remote control, this display configuration is selected using
CALC:FEED 'XTIM:CDP:SYMB:CONSt';see chapter4.5.2.1, "CALCulate:FEED Sub-
system"”, on page 195.

To query these results, use the command TRACe : DATA? <TRACeX>; see chap-
ter 4.5.9.20, "Symbol Constellation", on page 318.
EVM vs Symbol

This result display shows the EVM on symbol level. The x-axis represents the symbols
and the y-axis shows the EVM in %. The number of symbols depends on the channel
type and is in the range from 2 to 100. Refer to chapter 4.4.4.2, "Working with Channel
Tables", on page 168 for further information.

The measurement evaluates a single channel over a single slot.

You can select a specific code and slot with the Select softkey.

|
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Start Sym 0 Stop Sym 93
Fig. 4-12: EVM vs Symbol result display

Inactive channels can be measured, but the result is meaningless since these channels
do not contain data.

Remote control

In remote control, this display configuration is selected using
CALC:FEED 'XTIM:CDP:SYMB:EVM'; see chapter4.5.2.1, "CALCulate:FEED Sub-
system"”, on page 195.

To query these results, use the command TRACe : DATA? <TRACeX>; see chap-
ter 4.5.9.21, "EVM vs Symbol", on page 318.

Composite Constellation

This result display provides information about the constellation points at chip level. For
each chip, a constellation point is displayed in the diagram. The number of chips is
between 64 and 1500. It depends on the channel type and, in case of Preamble and Data
channels, on the length of the preamble. Refer to chapter 4.4.4.2, "Working with Channel
Tables", on page 168 for further information.

The measurement evaluates the total signal over a single slot.

Composite Constellation @1 Clr

Fig. 4-13: Composite Constellation result display
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Remote control

In remote control, this display configuration is selected using
CALC:FEED 'XTIM:CDP:COMP:CONSt'; see chapter4.5.2.1, "CALCulate:FEED Sub-
system"”, on page 195.

To query these results, use the command TRACe : DATA? <TRACeX>; see chap-
ter 4.5.9.22, "Composite Constellation", on page 319.

Code Domain Analysis Results (MS Mode)

Basically, the measurement results for code domain analysis are very similar for base
station and mobile station tests. The main difference is that while base station tests are
performed on slots, mobile station tests are performed on half-slots. Furthermore, mobile
station tests provide measurements on composite data. For these measurements, a
special channel contains two codes whose results are displayed simultaneously. These
measurements are only available for subtypes 2 or higher.

The Code Domain Analyzer provides the following result display configurations for mobile
station measurements in the code domain:

O\ RF measurement results are described in chapter 4.4.1.5, "RF Measurement Results",
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Code Domain Power

This result display determines the power of all codes of a specific channel and plots it in
a diagram. The x-axis represents the code number. The number of codes depends on
the "Select Channel Settings" on page 71. Each bar in the diagram represents one
code. The y-axis is a logarithmic level axis that shows the power of each code. By default
the scaling is relative.

The measurement evaluates the total signal of a specific channel over a single slot.

Code Domain Power {1} ®1 Clrw

W

[

5

Start Code O Stop Code 63
Fig. 4-14: Code Domain Power result display

The standard requires an averaged code domain analysis. Select "CDP Average"

on page 81 and the analyzer performs a measurement over all slots and averages the
results. For the Data and Preamble channels the standard assumes that in the slots,
preambles of different lengths do not occur.

Active and inactive channels are defined via "Inactive Channel Threshold"
on page 74. The power values of the assigned and unassigned codes are displayed in
different colors:

e Yellow: assigned code
e Cyan: unassigned code

Set the mapping with "Mapping Type" on page 72. The Mapping Auto function causes
complex mapping to be analyzed separately for the "Data" channel type and mapping for
the | or Q branch to be analyzed separately for the other channel types. In the latter case
the 1/Q selection can be set by means of "Invert Q" on page 69.

Another option for obtaining an overview of the CDP is to enable complex mapping. The
code domain power is then constantly displayed as a complex analysis on screen A for
the selected channel type. In case of an analysis of the Data channel, the results of
complex analysis are approximately 3 dB higher than the results of a separate | or Q
analysis. This is because 50 % of the power values are distributed to | and Q, respectively,
for the complex modulation types of the DATA channel type.

Remote control

In remote control, this display configuration is selected using
CALC:FEED 'XPOW:CDP' Or CALC:FEED 'XPOW:CDP:RAT'; see chapter4.5.2.1,
"CALCulate:FEED Subsystem", on page 195.

W —
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To query these results, use the command TRACe : DATA? <TRACeX>; see chap-
ter 4.5.9.2, "Code Domain Power (MS mode)", on page 308.
Result Summary

The Result Summary show the data of various measurements in numerical form for all
channels.

Fig. 4-15: Result Summary

The Result Summary is divided in three parts:

e General results for the selected set
e Slot results for the selected half-slot
e Channel results for the selected channel

General Results for all channels

The General Results in the upper part of the table show results for all channels and over
all half-slots of a specific set.

e Carrier Frequency Error (absolute and relative)
Shows the frequency error referred to the center frequency of the analyzer. The
absolute frequency error is the sum of the frequency error of the analyzer and that of
the device under test.
Differences of more than 4.0 kHz between transmitter and receiver frequency impair
the synchronization of the Code Domain Power measurement. If at all possible, the
transmitter and the receiver should be synchronized.
The unit of the frequency error is either Hz or ppm referred to the carrier frequency.

e Composite Data Power
Power of the special channel containing composite data

e Rho Overall-1/2
Shows the quality parameter RHO for all chips and over all half-slots. According to
the standard, the averaging limit is on the half-slot limit.

e Chip Rate Error
Shows the chip rate error (1.2288 Mcps) in ppm.
A large chip rate error results in symbol errors and, therefore, in possible synchroni-
zation errors for Code Domain Power measurements. This measurement result is
also valid if the analyzer could not synchronize to the 1xEV-DO signal.

e Active Channels
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Indicates the number of active channels

Trigger to Frame

Reflects the timing offset from the beginning of the recorded signal section to the start
of the first half-slot. In case of triggered data acquisition, this corresponds to the timing
offset:

"frame to trigger (+ trigger offset) — start of first half-slot."

If it was not possible to synchronize the analyzer to the 1xEV-DO signal, this mea-
surement result is meaningless.

For the Free Run trigger mode, dashes are displayed.

Slot-specific results

The Code Results in the second part of the table show results specific to the selected
half-slot:

Total Power

Composite EVM
The composite EVM is the difference between the test signal and ideal reference
signal. For further details refer to the Composite EVM (RMS) result display.

Pilot/RRI Power
Shows the absolute power of the Pilot channel/ RRI channel in dBm.

Pk CDE (SF xx/1Q)

The Peak Code Domain Error measurement specifies a projection of the difference
between test signal and ideal reference signal to the spreading factor that belongs to
the channel type. This spreading factor is shown in brackets.

IQ Imbalance/IQ Offset

Shows the IQ imbalance/DC offset of the signal in percent.

Rho

Shows the quality parameter RHO calculated over a half-slot.

According to the standard, RHO is the normalized, correlated power between the

measured and the ideally generated reference signal. It is measured over all half-
slots.

Channel results

The Channel Results in the lower part of the table show results for the selected channel.

Channel Pwr /Rel/Abs
Channel power of the selected channel (relative/absolute values)

Channel.SF

Channel spreading factor

Timing/Phase Offset

Symbol Rate

Composite Data EVM

RMS error vector magnitude values of composite data channel in %
Composite Data EVM

Peak EVM values of composite data channel in %

Symbol EVM (RMS/Pk)
Symbol Error Vector Magnitude (RMS/Peak values)
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e Composite Data Modulation
Modulation and selected branch of the composite data channel
Remote control

In remote control, this display configuration is selected using
CALC:FEED 'XTIM:CDP:ERR:SUMM'; see chapter4.5.2.1, "CALCulate:FEED Sub-
system"”, on page 195.

To query these results, use the command CALC:MARK: FUNC:CDP:RES?; see
CALCulate<n>:MARKer<m>:FUNCtion:CDPower [:BTS]:RESult on page 197.

Power vs Half Slot
This result display shows the power of the selected channel over all half-slots.

Power vs Chip @1 Clrw

Start Sym 0 256 Chip/ " Stop Sym 2047

Fig. 4-16: Power vs Half Slot result display
Select the channel to be analyzed via the Select softkey.

Remote control

In remote control, this display configuration is selected using
CALC:FEED 'XTIM:CDP:PVChip'; see chapter4.5.2.1, "CALCulate:FEED Subsys-
tem", on page 195.

To query these results, use the command TRACe : DATA? <TRACeX>; see chap-
ter 4.5.9.6, "Power vs Halfslot (MS Mode)", on page 312.

Power vs Symbol

This result display shows the power of the selected channel and the selected half-slot at
each symbol time. The number of symbols on the x-axis is between 2 and 100, depending
on the channel type.

|
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Spectrum CDOMAZ000 BTS 1xEV-DO BTS

Ref Level -20.00 dém Freq 0.0 Hz  Channel Code Power
Channel Type

SGL Inp:Dig-10
Code Domain Power (I} ®1 Clrw

Start Code D
Power vs Symbol (1) ®1 Clrw

1IN 12.07.2010
11:10:10

Fig. 4-17: Power vs Symbol result display

Remote control

In remote control, this display configuration is selected using
CALC:FEED 'XTIM:CDP:PVSYmbol'; see chapter4.5.2.1, "CALCulate:FEED Sub-

system"”, on page 195.

To query these results, use the command TRACe : DATA? <TRACeX>; see chap-
ter 4.5.9.7, "Power vs Symbol", on page 312.

Composite EVM (RMS)

This result display is used to measure the modulation accuracy. It determines the error
vector magnitude (EVM) over the total signal. The EVM is the root of the ratio of the mean
error power to the power of an ideally generated reference signal. To calculate the mean
error power, the root mean square average (of the real and imaginary parts of the signal)
is used.

The EVM is shown in %. The diagram consists of a composite EVM for each half-slot.
Set the number of slots via the "Capture Length" on page 69 field.

The measurement evaluates the total signal over the entire period of observation. The
selected half-slot is displayed red.

e
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Composite EVM @1 Clrw

1 Half Slots/ Stop Slot 5

Fig. 4-18: Composite EVM result display

Only the channels detected as being active are used to generate the ideal reference
signal. If a channel is not detected as being active, e.g. on account of low power, the
difference between the test signal and the reference signal and therefore the composite
EVM is very large.

Distortions also occur if unassigned codes are wrongly given the status of "active chan-
nel". To obtain reliable measurement results, select an adequate channel threshold via
the "Inactive Channel Threshold" on page 74 field.

Remote control

In remote control, this display configuration is selected using
CALC:FEED 'XTIM:CDP:MACCuracy'; see chapter4.5.2.1, "CALCulate:FEED Sub-
system"”, on page 195.

To query these results, use the command TRACe : DATA? <TRACeX>; see chap-
ter 4.5.9.8, "Composite EVM", on page 312.

Channel Table
Starts the Channel Occupancy Table analysis.

In this result display the main channel table settings of each channel are displayed. The
channel occupancy table can contain a maximum of 33 entries, corresponding to the
highest base spreading factor 16 with both | and Q branch plus the RRI channel. The
Channel Table evaluation considers the total signal over precisely one half-slot. The half-
slot to be evaluated can be set by means of the Select softkey. The channels are listed
in ascending code number order (within a code number: first | and then Q branch). Unas-
signed codes are thus always at the end of the table.
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Channel Table &1

Channel Walsh | SymRate Status Power | Power T Offs P Offs
Type Ch.5F fksps FdBm ,de fns Fmrad

Fig. 4-19: Channel Table result display

The following channel settings are displayed:

Column Description

Channel Type Type of channel

Walsh Ch.SF Number of the channel spreading code (0 to [spreading factor — 1]) including the
spreading factor of the channel in Chan.SF notation

SymRate/ksps Symbol rate with which the channel is transmitted (76.8 ksps to 307.2 ksps)

Mod Modulation of the channel

Map Mapping of the channel (I or Q branch)

Status Status display. Unassigned codes are identified as inactive channels

Power/dBm Specifies the absolute power of the channel

Power/dB Specifies the relative power of the channel (referred to the PICH or the total power
of signal)

T Offs Ins Timing offset

P Offs /mrad Phase offset

Remote control

In remote control, this display configuration is selected using
CALC:FEED 'XTIM:CDP:ERR:CTABle';see chapter4.5.2.1, "CALCulate:FEED Sub-
system"”, on page 195.

To query these results, use the command TRACe : DATA? <TRACeX>; see chap-
ter 4.5.9.13, "Channel Table (Trace, MS mode)", on page 314.

Composite Data EVM

This result display determines the error vector magnitude (EVM) over the special com-
posite data channel. The EVM is the root of the ratio of the mean error power to the power
of an ideally generated reference signal. To calculate the mean error power, the root
mean square average (of the real and imaginary parts of the signal) is used.

The EVM is shown in %. The diagram consists of an EVM for each chip.
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Composite Data E¥YM &1 C

Start Chip 0 256 Chips/ Stop Chip 1023
Fig. 4-20: Composite Data EVM result display

This measurement result is only available for subtypes 2 or higher. The results are dis-
played for the special composite data channel, regardless of which channel is selected.
Remote control

In remote control, this display configuration is selected using
CALC:FEED 'XTIM:CDP:SYMB:CEVM'; see chapter4.5.2.1, "CALCulate:FEED Sub-
system", on page 195.

To query these results, use the command TRACe : DATA? <TRACeX>; see chap-
ter 4.5.9.9, "Composite Data EVM (MS Mode)", on page 312.
Composite Data Constellation

This result display shows the channel constellation of the modulated composite data
signal at symbol level.

Composite Data Constellation @1 Clrw

Fig. 4-21: Composite Data Constellation result display

This measurement result is only available for subtypes 2 or higher. The results are dis-
played for the special composite data channel, regardless of which channel is selected.

Remote control

In remote control, this display configuration is selected using
CALC:FEED 'XTIM:CDP:SYMB:CCONst'; see chapter4.5.2.1, "CALCulate:FEED
Subsystem", on page 195.
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To query these results, use the command TRACe : DATA? <TRACeX>; see chap-
ter 4.5.9.10, "Composite Data Constellation (MS Mode)", on page 312.
Composite Data Bitstream

This result display provides information on the demodulated bits for the composite data
channel and selected half-slot.

This measurement result is only available for subtypes 2 or higher. The results are dis-
played for the special composite data channel, regardless of which channel is selected.

Composite Data Bitstream ®1 Clrw

Fig. 4-22: Composite Data Bitstream result display

Select a specific symbol using the MKR key. Enter a number and press the ENTER key;
the marker jumps to the selected symbol. If there are more symbols than the screen is
capable of displaying, use the marker to scroll inside the list.

Remote control

In remote control, this display configuration is selected using
CALC:FEED 'XTIM:CDP:CBSTReam'; see chapter4.5.2.1, "CALCulate:FEED Sub-

system"”, on page 195.

To query these results, use the command TRACe : DATA? <TRACeX>; see chap-
ter 4.5.9.11, "Composite Data Bitstream (MS Mode)", on page 313.

Symbol Constellation

This result display shows the channel constellation of the modulated signal at symbol
level.

You can select a specific code and half-slot with the Select softkey.

e
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Symbol Constellation ¢

Fig. 4-23: Symbol Constellation result display

Remote control

In remote control, this display configuration is selected using
CALC:FEED 'XTIM:CDP:SYMB:CONSt';see chapter4.5.2.1, "CALCulate:FEED Sub-
system", on page 195.

To query these results, use the command TRACe : DATA? <TRACeX>; see chap-
ter 4.5.9.20, "Symbol Constellation", on page 318.
EVM vs Symbol

This result display shows the EVM on symbol level. The x-axis represents the symbols
and the y-axis shows the EVM in %. The number of symbols depends on the channel
type and is in the range from 2 to 100. Refer to chapter 4.4.4.2, "Working with Channel
Tables", on page 168 for further information.

The measurement evaluates a single channel over a single slot.

You can select a specific code and half-slot with the Select softkey.

Start Sym 0 8 Sym/ Stop Sym 95
Fig. 4-24: EVM vs Symbol result display

Inactive channels can be measured, but the result is meaningless since these channels
do not contain data.
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Remote control

In remote control, this display configuration is selected using
CALC:FEED 'XTIM:CDP:SYMB:EVM'; see chapter 4.5.2.1, "CALCulate:FEED Sub-
system"”, on page 195.

To query these results, use the command TRACe : DATA? <TRACeX>; see chap-
ter 4.5.9.21, "EVM vs Symbol", on page 318.
Composite Constellation

This result display provides information about the constellation points at chip level. For
each chip, a constellation point is displayed in the diagram.

The measurement evaluates the total signal over a single half-slot.

Composite Constellation @1 Clrw

Fig. 4-25: Composite Constellation result display

Remote control

In remote control, this display configuration is selected using
CALC:FEED 'XTIM:CDP:COMP:CONSt';see chapter4.5.2.1, "CALCulate:FEED Sub-
system", on page 195.

To query these results, use the command TRACe : DATA? <TRACeX>; see chap-
ter 4.5.9.22, "Composite Constellation", on page 319.
Channel Bitstream

This result display provides information on the demodulated bits for the selected channel
type. All bits that are part of inactive channels are marked as being invalid by means of
dashes. For 64QAM modulation '-----' is displayed, for 16QAM modulation '----', for 8PSK
modulation '---', for QPSK '--" and for BPSK '-'.

The measurement evaluates a single channel type over a single slot.

|
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Fig. 4-26: Channel Bitstream result display

Select a specific symbol using the MKR key. If you enter a number, the marker jumps to
the selected symbol. If there are more symbols than the screen is capable of displaying,
use the marker to scroll inside the list.

Depending on the modulation and the channel type, a slot may contain a minimum of 4
and a maximum of 400 bits. For more information on this topic refer to chapter 4.4.4.2,
"Working with Channel Tables", on page 168 .

Depending on the modulation type, a symbol consists of the following bits:

e BPSK: 1 bit (only the | or the Q component is assigned; in case of complex mapping
a 2BPSK modulation is displayed with both the | and Q components)

e (QPSK: 2 bits (I-component followed by the Q-component)

e 8PSK: 3 bits

o 16QAM: 4 bits

e 64QAM: 5 bits

Remote control

In remote control, this display configuration is selected using
CALC:FEED 'XTIM:CDP:BSTReam'; see chapter4.5.2.1, "CALCulate:FEED Subsys-
tem", on page 195.

To query these results, use the command TRACe : DATA? <TRACeX>; see chap-
ter 4.5.9.16, "Channel Bitstream", on page 316.

Peak Code Domain Error

The Peak Code Domain Error is defined as the maximum value for the Code Domain
Error for all codes. That means that in this result display the Code Domain Error is pro-
jected onto the code domain at a specific base spreading factor. The spreading factor is
automatically set by the channel type. Set the number of slots via the "Capture Length"
on page 69 field. In the diagram, each bar of the x-axis represents one PCG. The y-
axis represents the error power.

The measurement evaluates the total signal over the entire period of observation. The
currently selected half-slot is marked in red.
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Peak Code Domain Error (It

Start Slot 0 Stop Slot 2

Fig. 4-27: Peak Code Domain Error result display

Only the channels detected as being active are used to generate the ideal reference
signal. If a channel is not detected as being active, e.g. on account of low power, the
difference between the test signal and the reference signal is very large. The result dis-
play therefore shows a peak code domain error that is too high for all half-slots.

Distortions also occur if unassigned codes are wrongly given the status of "active chan-
nel". To obtain reliable measurement results, select an adequate channel threshold via
the "Inactive Channel Threshold" on page 74 field.

Remote control

In remote control, this display configuration is selected using
CALC:FEED 'XTIM:CDP:ERR:PCDomain'; see chapter4.5.2.1, "CALCulate:FEED
Subsystem", on page 195.

To query these results, use the command TRACe : DATA? <TRACeX>; see chap-
ter 4.5.9.17, "Peak Code Domain Error", on page 317.

Code Domain Error

This result display shows the difference in power of the test signal and an ideally gener-
ated reference signal. In the diagram, the codes are plotted on the x-axis. The number
of codes corresponds to the base spreading factor, which depends on the channel type.
Refer to chapter 4.4.4.3, "Channel Type Characteristics", on page 169 for an overview
of the spreading factors for each channel type. The y-axis is a logarithmic level axis that
shows the error power of each channel. Since it is an error power, active and inactive
channels can be rated jointly at a glance.

The measurement evaluates the total signal over a single half-slot.

Operating Manual 1173.0766.02 — 04.1 61



R&S® FSV-K84 1xEV-DO Analysis Options R&S FSV-K84/-K85

Instrument Functions of the 1xEV-DO Analysis

|
Start Code O Stop Code 31

Fig. 4-28: Code Domain Error result display

The power values of the active and inactive codes are displayed in different colors:

e Yellow: active code
e Cyan: inactive code

Remote control

In remote control, this display configuration is selected using
CALC:FEED 'XPOW:CDEP'; see chapter 4.5.2.1, "CALCulate:FEED Subsystem",

on page 195.

To query these results, use the command TRACe : DATA? <TRACeX>; see chap-
ter 4.5.9.19, "Code Domain Error (MS Mode)", on page 317.

4.41.5 RF Measurement Results

Signal Channel Power

The Signal Channel Power measurement analyses the RF signal power of a single chan-
nel with 1.2288 MHz bandwidth over a single trace. The displayed results are based on
the root mean square. The configuration is according to the 1xEV-DO requirements.
Beneath the measurement screen the bandwidth and the associated channel power are
displayed. The other screen elements match that of the screen of the Spectrum Analyzer
mode. The default settings are in accordance with the 3GPP2 specifications.

Setting Default value
Frequency Span 2 MHz

ACP Standard 1xEV-DO0O MC1
Number of adjacent channels 0

Adjacent Channel Power On

For details on the softkeys of the Signal Channel Power measurement refer to the
"Power" on page 117 softkey in the "Measurement" menu.

e
Operating Manual 1173.0766.02 — 04.1 62



R&S® FSV-K84 1xEV-DO Analysis Options R&S FSV-K84/-K85
e e s |

Instrument Functions of the 1XEV-DO Analysis

Adjacent Channel Power

The Adjacent Channel Power measurement analyses the power of the TX channel and
the power of adjacent and alternate channels on the left and right side of the TX channel.
The number of TX channels and adjacent channels can be modified as well as the band
class. Beneath the measurement screens the bandwidth and power of the TX channel
and the bandwidth, spacing and power of the adjacent and alternate channels are dis-

played.
The default settings are in accordance with the 3GPP2 specifications.
Setting Default value
Adjacent Channel Power On
ACP Standard 1xEV-DOO0 MC1
Number of adjacent channels 2

For details on the softkeys of the Adjacent Channel Power measurement refer to the "Ch
Power ACLR" on page 118 softkey in the "Measurement" menu.

Spectrum Emission Mask

The Spectrum Emission Mask measurement shows the quality of the measured signal
by comparing the power values in the frequency range near the carrier against a spectral
mask that is defined by the 3GPP2 specifications. The limits depend on the selected
bandclass. In this way, the performance of the DUT can be tested and the emissions and
their distance to the limit be identified.

Note that the 3GPP2 standard does not distinguish between spurious and spectral emis-
sions.

Beneath the measurement screen a table showing the peak list. In the peak list the values
for the worst spectral emissions are displayed including their frequency and power.

The default settings of the Spectrum Emission Mask measurement are listed in the table

below.
Setting Default value
Frequency Span 8 MHz
Sweep Time 100 ms
Detector RMS

For details on the softkeys of the Spectrum Emission Mask measurement refer to the
"Spectrum Emission Mask" on page 127 softkey in the "Measurement" menu.

Occupied Bandwidth

The Occupied Bandwidth measurement determines the bandwidth in which the signal

power can be found. By default the bandwidth is displayed in which 99 % of the signal is
found. The percentage of the signal power included in the measurement can be modified.
In the top right corner of the screen, the bandwidth and frequency markers are displayed.
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The default settings of the Occupied Bandwidth measurement are listed in the table

below.

Setting Default value
Occupied Bandwidth ON
Frequency Span 4.2 MHz
Sweep Time 100 ms

RBW 30 kHz

VBW 300 kHz
Detector RMS

For details on the softkeys of the Occupied Bandwidth measurement see "Occupied

Bandwidth" on page 137 in the "Measurement" menu.

Complementary Cumulative Distribution Function (CCDF)

The CCDF measurement displays the CCDF and the Crest factor. The CCDF shows
distribution of the signal amplitudes. For the measurement, a signal section of settable
length is recorded continuously in a zero span. The measurement is useful to determine
errors of linear amplifiers. The Crest factor is defined as the ratio of the peak power and
the mean power. Beneath the measurement screen a table containing the number of
included samples, mean and peak power and the Crest factor is displayed.

The default settings of the CCDF measurement are listed in the table below.

Setting Default value
CCDF ON

RBW 10 MHz
Detector Sample

For details on the softkeys of the CCDF measurement see "CCDF" on page 138 in the
"Measurement" menu.

Power vs Time

The Power vs Time measurement examines a specified number of half slots. Up to 36
half slots can be captured and processed simultaneously. That means that for a standard
measurement of 100 half slots only three data captures are necessary. After the capturing
of the data the analyzer averages the measured values and compares the results to the
emission envelope mask. You can define the emission envelope mask in the corre-
sponding submenu.

Setting Default value
Frequency Span 0 (Zero Span)
Sweep Time 833.38 Ms
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Setting Default value
RBW 3 MHz

VBW 10 MHz
Detector RMS

Trace Mode Average

For details on the softkeys of the Power vs Time measurement see "Power vs Time"
on page 143 in the "Measurement" menu.

Menu and Softkey Description for CDA Measurements

The following chapters describe the menus and softkeys specific to 1XEV-DO Analysis
(R&S FSV-84 and R&S FSV-85 options) for CDA measurements.

The "Lines" menu is not available in the "1xEV-DO Analysis" modes.

The "Span" menu is not available for code domain measurements and signal power
measurements.

The "Bandwidth" menu is not available for code domain measurements.
All menus not described here are the same as for the base unit, see the description there.

To display help to a softkey, press the HELP key and then the softkey for which you want
to display help. To close the help window, press the ESC key. For further information
refer to chapter 3, "How to Use the Help System", on page 11.

Softkeys of the Code Domain Analyzer menu in BTS mode..........ccoociiviiiiiiiienecinnnen. 65
Softkeys of the Code Domain Analyzer Menu in MS Mode............cccoiieeiiiiiiiiniiiinneen. 83
Softkeys of the Frequency Menu for CDA Measurements...........cccccceveeeiiiiiiiiiiiiiieee 102
Softkeys of the Amplitude Menu for CDA Measurements..........ccccccvveeeiiiiiiiiiiiiiiiene 103
Softkeys of the Sweep Menu for CDA Measurements............ceeeiiiieiiiiiiaiaaeeeeieineiiee 106
Softkeys of the Trigger Menu for CDA Measurements. ... 107
Softkeys of the Trace Menu for CDA Measurements.............oooiiiiiiiiiiiiiiiiieeeee e 108
Softkeys of the Auto Set Menu for CDA Measurements............coooooiiiiiiiiieiiiiiiiceceeee 109
Softkeys of the Input/Output Menu for CDA Measurements. .........cccooieiiiiiniiiieaenennne 111

Softkeys of the Code Domain Analyzer menu in BTS mode

The following chapter describes all softkeys available in the main menu of the "1xEV-DO
BTS Analysis" option.
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6 You can also access the main menu via the MEAS CONFIG hardkey.
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Settings Overview

This softkey opens the "Settings Overview" dialog box that visualizes the data flow of the
Code Domain Analyzer and summarizes all of the current settings. In addition, you can
change the current settings via this dialog box.

To reset all values to their default state, press the "Set to Default" button.

Invert Q : Off

Capture Length : 3
Center Frequency : 15.0 GHz Set Count H |
Frequency Offset : 0.0 Hz Set To Analyze : 0
Ref Level :-10.0 dBm Trigger Source  : Free Run Channel Type : Pilot
Ref Level Offset : 0.0 dB Trigger Polarity : Positive Mapping Type B |
Preamplifier : Off Trigger Offset :0.05 Mapping Auto : On

Select
Frontend 4" IQ-Capture Channel ’

- , v
Channel ﬂ ’1 Display
Table Rzl Configuration

Search Mode : Auto Search  Revision : Subtype 0, 1 Screen A : CDP

Inactive Threshold :-40.0 dB Normalize : Off Screen B : General Result
Time/Phase Est. : Off Screen C : Composite Const.
PN Offset ;0 Screen D : Channel Table
Multi Carrier : Off

Enhanced a&lgorithm: Off
Multi Carrier Filter : Off

Filter Type : LowPass

Roll OFf Factor  : 0.02 | Set to default I
Cut Off Frequency : 1.25 MHz

CDP Average : Off

Code Power : Relative | Close I

To change the settings, either use the rotary knob or the cursor keys to change the focus
to any other block or press one of the following buttons:

"Frontend Settings" on page 67

"IQ Capture Settings" on page 69

"Select" on page 83

"Channel Table Settings" on page 73

"Result Settings" on page 77

"Display Config" on page 81

When using the rotary knob or the cursor keys, press the ENTER key to open the corre-
sponding dialog box. The "Settings Overview" dialog box always remains open while
settings are modified.

Frontend Settings
This softkey opens the "Frontend Settings" dialog box to modify the following parameters:
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~ Frequency Settings
Center Frequency [15.0 GHz ]
Frequency Offset 0.0 Hz

~ Level Settings
Ref Level -10.0 dBm
Ref Level Offset 0.0 dB
Preamplifier ( On @ Off

Adjust Ref Level ]

Close ]

Center < Frontend Settings
Opens an edit dialog box to enter the center frequency. The allowed range of values for
the center frequency depends on the frequency span.

span > 0: spang,in/2 < feenter < fmax — SPaNmin/2
span = 0: 0 Hz < fonter < frax
fax @nd span,, are specified in the data sheet.

SCPI command:
[SENSe: ] FREQuency:CENTer on page 284

Frequency Offset — Frontend Settings

Opens an edit dialog box to enter a frequency offset that shifts the displayed frequency
range by the specified offset. The softkey indicates the current setting. The allowed val-
ues range from -100 GHz to 100 GHz. The default setting is 0 Hz.

SCPI command:
[SENSe: ] FREQuency:0FFSet on page 285

Ref Level < Frontend Settings
Opens an edit dialog box to enter the reference level in the currently active unit (dBm,
dBuV, etc).

The reference level value is the maximum value the AD converter can handle without
distortion of the measured value. Signal levels above this value will not be measured
correctly, which is indicated by the "IFOVL" status display.

SCPI command:
DISPlay[:WINDow<n>] :TRACe<t>:Y[:SCALe] :RLEVel on page 252

Ref Level Offset — Frontend Settings

Opens an edit dialog box to enter the arithmetic level offset. This offset is added to the
measured level irrespective of the selected unit. The scaling of the y-axis is changed
accordingly. The setting range is £200 dB in 0.1 dB steps.

SCPI command:
DISPlay[:WINDow<n>] :TRACe<t>:Y[:SCALe] :RLEVel:0FFSet on page 252
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Preamp On/Off (option RF Preamplifier, B22/B24) — Frontend Settings
Switches the preamplifier on or off.

If option R&S FSV-B22 is installed,the preamplifier is only active below 7 GHz.
If option R&S FSV-B24 is installed, the preamplifier is active for all frequencies.

This function is not available for input from the R&S Digital 1/Q Interface (option R&S FSV-
B17).

SCPI command:
INPut:GAIN:STATe on page 325

Adjust Ref Lvl — Frontend Settings
Defines the optimal reference level for the current measurement automatically.

SCPI command:
[SENSe:]ADJust:LEVel on page 268

IQ Capture Settings
This softkey opens the "IQ Capture Settings" dialog box.

— Common Settings

Invert Q (" On @ Off

r Data Capture Settings
Capture Length 3
Set Count 1
Set To Analyze 0

~ Trigger Settings

Trigger Source (" External (® Free Run
Trigger Polarity @ Positive (  Negative
Trigger Offset 0.0s

Close

Invert Q — 1Q Capture Settings
Inverts the sign of the signal's Q-component. The default setting is OFF.

SCPI command:
[SENSe: ] CDPower:QINVert on page 262

Capture Length — 1Q Capture Settings
Sets the number of slots you want to analyze. The input value is always in multiples of
the slots. The maximum capture length is 32.

The "Capture Length" field is available if Set Count equals 1.
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The default value is 3.

SCPI command:
[SENSe: ] CDPower:IQLength on page 258

Set Count — IQ Capture Settings

Defines the number of consecutive sets to be stored in the instrument's IQ memory. One
set consists of 32 slots. The analyzer can capture up to 15680 slots (about 26 seconds)
in a single sweep, i.e. the possible value range is from 1 to 490 sets.

The default setting is 1. In that case you can still define the number of slots (see Capture
Length). In case you want to capture more than one set, the capture length is always 32.
The analyzer automatically sets the capture length to 32 and the Capture Length field is
not available for modification.

SCPI command:
[SENSe:]CDPower:SET:COUNt on page 263

Set to Analyze — 1Q Capture Settings
Selects a specific set for further analysis. The value range depends on the Set Count and
is between 0 and [Set Count — 1].

SCPI command:
[SENSe:]CDPower:SET[:VALue] on page 263

Trigger Source Free Run — IQ Capture Settings
The start of a sweep is not triggered. Once a measurement is completed, another is
started immediately.

For further details refer to the "Trigger Source" field in the "IQ Capture Settings" dialog
box.

This softkey is available for code domain measurements.

SCPI command:
TRIG:SOUR IMM, see TRIGger<n>[:SEQuence] :SOURce on page 328

Trigger Source External — 1Q Capture Settings
Defines triggering via a TTL signal at the "EXT TRIG/GATE IN" input connector on the
rear panel.

An edit dialog box is displayed to define the external trigger level.

For further details refer to the "Trigger Source" field in the "IQ Capture Settings" dialog
box.

This softkey is available for code domain measurements.

SCPI command:
TRIG:SOUR EXT, see TRIGger<n>[:SEQuence] : SOURce on page 328

Trigger Polarity <— 1Q Capture Settings
Sets the polarity of the trigger source.

The sweep starts after a positive or negative edge of the trigger signal. The default setting
is "Pos". The setting applies to all modes with the exception of the "Free Run" and
"Time" mode.
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This softkey is available for code domain measurements.

"Pos" Level triggering: the sweep is stopped by the logic "0" signal and restar-
ted by the logical "1" signal after the gate delay time has elapsed.
"Neg" Edge triggering: the sweep is continued on a "0" to "1" transition for the

gate length duration after the gate delay time has elapsed.
SCPI command:
TRIGger<n>[:SEQuence] : SLOPe on page 328
[SENSe: ] SWEep:EGATe: POLarity on page 299

Trigger Offset — IQ Capture Settings
Opens an edit dialog box to enter the time offset between the trigger signal and the start
of the sweep.

offset > 0: Start of the sweep is delayed

offset < 0: Sweep starts earlier (pre-trigger)

Only possible for span = 0 (e.g. I/Q Analyzer mode) and gated trigger
switched off

Maximum allowed range limited by the sweep time:
pretriggerma = sweep time

When using the R&S Digital I/Q Interface (R&S FSV-B17) with 1/Q Analyzer
mode, the maximum range is limited by the number of pretrigger samples.

See the R&S Digital I/Q Interface(R&S FSV-B17) description in the base
unit.

Inthe "External" or "IF Power" trigger mode, a common input signal is used for both trigger
and gate. Therefore, changes to the gate delay will affect the trigger delay (trigger offset)
as well.

SCPI command:
TRIGger<n>[:SEQuence] :HOLDoff [ : TIME] on page 327

Select Channel Settings
This softkey opens the "Select Channel Settings" dialog box to modify the following
parameters:
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~ Channel Type Settings
Channel Type ® Pilot
[ MAC
[ Preamble
{ Data
— Mapping Settings
Mapping Type (i
CQ
[ Complex
Mapping Auto ® On (" Off

Close

Channel Type < Select Channel Settings
Select one of the following channel types for the measurement:

Pilot
MAC
Preamble
Data

For further details on the characteristics of the channel types refer to chapter 4.4.4.2,
"Working with Channel Tables", on page 168.

SCPI command:
[SENSe: ] CDPower :CTYPe on page 257

Mapping Type — Select Channel Settings
The mapping mode determines whether the complex signal, the | or the Q branch is
analyzed in the measurement.

Use manual mapping to obtain the option of examining any channel type as either a
complex signal or in the | and Q branch. This setting is valid for any channel type. Also
refer to "Mapping Auto" on page 72.

SCPI command:
[SENSe: ] CDPower : MMODe on page 260

Mapping Auto — Select Channel Settings
Automatically sets the type of mapping to be used in the measurement according to the
following table:

Channel type Mapping
Pilot lorQ
MAC lorQ
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Channel type Mapping
Preamble lorQ
Data Complex

SCPI command:
[SENSe: ] CDPower : MMODe on page 260

Channel Table Settings
Opens the "Channel Table Settings" dialog box and the corresponding submenu.

— Predefined Channel Table Settings

Channel Search Mode (" Predefined

(@ Auto Search

Inactive Channel Threshold [_40.0 dB ]

Channel Tables
DO16QAM
DO8PSK
DO_IDLE
DOQPSK

1xBEW-DO standard table

Close

Predefined channel tables are a way to customize measurements. The RECENT channel
table contains the last configuration used before switching from Auto Search to Prede-
fined. The DOQPSK, DO8PSK, DO16QAM and DO _IDLE channel tables are included in
the option per default and are configured according to the standard. For details on the
predefined channel tables refer to chapter 4.4.4.1, "Predefined Channel Tables",

on page 165. In addition, new channel tables can be created and saved to be used in
measurements.

Channel Search Mode < Channel Table Settings
Defines the kind of channel table used for the measurement.
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Auto The Auto Search mode scans the whole code domain, including all permissible symbol rates
and channel numbers, for active channels.

The automatic search provides an overview of the channels contained in the signal. If chan-
nels are not detected as being active, change the threshold (see Inactive Channel Thresh-
old) or select the Predefined channel search type.

Predef Performs the code domain measurement on the basis of the active predefined channel table.
All channels of a channel table are assumed to be active. For further details also refer to the
Channel Tables field and the chapter 4.4.4.1, "Predefined Channel Tables", on page 165.

SCPI command:
CONFigure:CDPower [:BTS] :CTABle[:STATe] on page 237
CONFigure:CDPower [:BTS] :CTABle:SELect on page 242

Inactive Channel Threshold < Channel Table Settings

Defines the minimum power which a single channel must have compared to the total
signal in order to be recognized as an active channel. Channels below the specified
threshold are regarded as "inactive". The parameter is available in the Auto Search mode
of the "Channel Table Settings" dialog box.

The default value is -40 dB. With this value all channels with signals such as the 1xEV-
DO test models are located by the Code Domain Power analysis. Decrease the Inactive
Channel Threshold value, if not all channels contained in the signal are detected.

SCPI command:
[SENSe:]CDPower: ICTReshold on page 258

Channel Tables < Channel Table Settings

In this field a list of the available channel tables is shown. To activate a predefined channel
table, select the table name by using either the touchscreen or the the cursor keys and
pressing the ENTER key. The selected channel table is the basis for future measure-
ments (until you choose another or select Auto Search).

An active channel table must completely describe the supplied signal.

Using the softkeys, customized channel tables can be defined or existing channel tables
can be modified.

SCPI command:
CONFigure:CDPower [:BTS] :CTABle:CATalog on page 237

New/Copy/Edit < Channel Table Settings
All three softkeys open a dialog box with the same layout and the same corresponding
submenu.

The "New" softkey opens the "New Channel Table" dialog box. In this dialog you can
build a new channel table. All fields are empty.

The "Copy" softkey copies all elements of the selected channel table and opens the "Copy
Channel Table" dialog box. The name of the new channel table is set to 'Copy of <Sour-
ceChannelTableName>'.

The "Edit" softkey opens the "Edit Channel Table" dialog box and the corresponding
menu. In this dialog box you can edit an existing channel table.

Note that changes are never saved automatically. Save your channel tables before end-
ing the application. See Save softkey for details.
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The dialog box contains the following items. You can modify the white fields as you like.
The grey fields can not be modified; these are automatically calculated by the analyzer:

Channel Table Settings

Name DO16QAM ]
Description | IXEV-DO standard table ]
Channel Walsh Sym Rate Modulation Power Dom.‘?linE
Type Ch.5F fKksps fdB Conflict
Pilot 0.32 38.4 BPSK-I 0.00

MAC Z2.64 19.2 BPSK-I 0.00

MAC 3.64 19.2 BPSK-I 0.00

MAC 4,64 19.2 BPSK-I 0.00

MAC 34.64 19.2 BPSK-(Q 0.00

MAC 35.64 19.2 BPSK-Q 0.00

PREG4 3.32 38.4 BPSK-I 0.00

Data 0.16 76.8 160QAM 0.00

Data 1.16 76.8 160QAM 0.00

Data 2.16 76.8 160Q0AM 0.00

Data 3.16 76.8 160Q0AM 0.00

Data 4,16 76.8 160Q0AM 0.00

Data 5.16 76.8 160AM 0.00

Data 6.16 76.8 160QAM 0.00

Data 7.16 76.8 160QAM 0.00

Data 8.16 76.8 160QAM 0.00

Data 9.16 76.8 160QAM 0.00

Save “ Cancel

Table 4-1: Channel table settings

Item Description

Name Enter the name of the selected channel table, which will be saved under <name>.xml.
The name is case sensitive and may not contain spaces. It must be a valid MS Windows
file name. Note that the old channel table file is not deleted.

Description Enter further information about the channel table.

Channel Type

Select one of the channel types from the dropdown menu.

Walsh Ch.SF

Enter the Channel Number (Ch) and Spreading Factor (SF). For some channel types
the possible values are limited or preset (e.g. F-PICH, F-TDPICH and F-PDCH).

Symbol Rate/ksps

Display of the symbol rate

Modulation

Enter the modulation type for the channel.

Power/dB

Contains the measured relative code domain power. The unitis dB. The fields are filled
with values after pressing the "Meas" on page 76 softkey.
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Item Description

State Indicates whether a channel is active or inactive.

DomainConflict A red bullet indicates if there's a conflict of any sorts between two or more channels
(e.g. two conflicting channel codes)

SCPI command:
CONFigure:CDPower [:BTS] :CTABle : NAME on page 241
CONFigure:CDPower[:BTS] :CTABle:COPY on page 238

Add Channel — New/Copy/Edit — Channel Table Settings
Inserts a new channel below the one selected. For a description of the parameters of the
channel refer to the New/Copy/Edit softkey. The default values for a new channel are:

ChannelType MAC

Walsh Ch.SF 2.64

Sym Rate/ksps 19.2 ksps (automatically calculated)
Modulation BPSK-I

Power/dB 0 dB (automatically calculated)
State Off

DomainConflict No (automatically calculated)

To change the channel type use the dropdown menu that opens when selecting/high-
lighting the "Channel Type" field that should be changed. modulation settings are
changed in the same way.

To change the channel number, type another channel number in the form 'ChannelNum-
ber.SpreadingFactor' or just the code number in the respective field. Confirm the change
with the ENTER key.

To activate or deactivate a channel, select the "State" field and confirm with the ENTER
key.
The analyzer automatically checks for conflicts between two active channels.

SCPI command:
CONFigure:CDPower [:BTS] :CTABle:DATA on page 238

Delete Channel — New/Copy/Edit — Channel Table Settings
Deletes the selected channel without further notice.

Meas «— New/Copy/Edit — Channel Table Settings

Initiates a measurement in Auto Search mode (see "Channel Search Mode"

on page 73). The measurement results are applied to the active channel table. The active
channel table is overwritten without further notice.

The softkey is only available if you have selected the Auto Search mode in the "Channel
Table Settings" dialog box.
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Sort — New/Copy/Edit — Channel Table Settings
Sorts the table according to the following rules.

First off, active channels are separated from inactive channels. Within these categories
sorting is then done first by the channel type (special channels like F-SYNC first, then
data channels) and next by the spreading factor in ascending order. Last, the sorting is
done by the code number, also in ascending order.

Save — New/Copy/Edit — Channel Table Settings

Saves the table under its specified name in the xml-format. If you edit a channel table
and want to keep the original channel table, change the name of the edited channel table
before saving it.

Cancel — New/Copy/Edit — Channel Table Settings
Closes the dialog box and returns to the "Channel Table Settings" dialog box. Changes
applied to the channel table are lost.

Reload — New/Copy/Edit — Channel Table Settings
Reloads the original content of the copied channel table.

This softkey is available for the "New Channel Table" dialog box and the "Edit Channel
Table" dialog box.

Delete < Channel Table Settings
Deletes the selected channel table. The currently active channel table cannot be deleted.

Restore Default Tables < Channel Table Settings

Restores the predefined channel tables (see chapter 4.4.4.1, "Predefined Channel
Tables", on page 165) to their factory-set values. Existing channel tables with the same
name as default channel tables are replaced by this action. In this way, you can undo
unintentional overwriting.

Result Settings
This softkey opens the "Result Settings" dialog box to modify the following parameters:
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— Common Settings

Revision @ SubType 0,1
SubType 2
(" SubType 3
Mormalize { On @ Off
Time/Phase Est. " On ‘@ Off
PN Offset () )
~ Multi Carrier Settings
Multi Carrier [ On @ Off
Enhanced Algorithm (" on (® off
Multi Carrier Filter (" on @ off

Code Power

Filter Type ) Lowpass (" RRC

Roll-Off Factor (0.02 )

Cut Off Frequency (1.25 MHz ]
— Power Settings

COP Average (" on ‘@ Off

(" Absolute (@ Relative

[ Close

Subtype — Result Settings
Specifies the characteristics of the signal you want to analyze.

In subtype 2 the number of active users increases. That means that the spreading factor
(number of orthogonal codes) doubles for channel types MAC and PREAMBLE.

The amount of returned trace data in the MAC and PREAMBLE channels is different for
subtype 0/1 and 2, depending on the channel type and selected evaluation (see chap-
ter 4.4.4.3, "Channel Type Characteristics", on page 169). The analyzer detects all the
channels on a per slot basis. Therefore the analyzer recognizes changes in the channel
configuration and modulation over the recorded slots.

In subtype 2 the following modulation types are added within some of the MAC channels:
- ON/OFF keying ACK on the | branch (OOKA-I),

- ON/OFF keying ACK on the Q branch (OOKA-Q),

- ON/OFF keying NACK on the | branch (OOKN-I) and the

- ON/OFF keying NACK on the Q branch (OOKN-Q)
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If the 2 bits within an ON/OFF keying modulation are identical, the modulation cannot be
recognized as an ON/OFF keying modulation. If both bits contain '1' (ON) the modulation
is identical to a BPSK and is recognized as BPSK. If both bits contain '0' (OFF) there is
no power within that code and slot and therefore no modulation is detected. If the eval-
uation is set to "MAPPING COMPLEX" the separate | and Q branch detection within the
result summary is no longer selected and the modulation type is a 2BPSK with the coding
number 5 via remote.

In subtype 3, the modulation type 64QAM can be detected. The MAC RA channel occu-
pies a variable code number and the preamble occupies the I- and the Q-branch.

SCPI command:
CONFigure:CDPower [:BTS] :REVision on page 246

Normalize — Result Settings
Select this parameter to eliminate the DC offset from the signal. By default, the parameter
is deselected.

SCPI command:
[SENSe:]CDPower :NORMalize on page 260

Time/Phase Est. < Result Settings

Activates or deactivates the timing and phase offset calculation of the channels as to the
pilot channel. If deactivated or more than 50 active channels are in the signal, the cal-
culation does not take place and dashes instead of values are displayed as results.

SCPI command:
[SENSe: ] CDPower: TPMeas on page 266

PN Offset — Result Settings
Specifies the Pseudo Noise (PN) offset of the base station. In a 1xEV-DO system, the
PN offset is used to distinguish the base stations.

The PN offset determines the offset in the circulating PN sequence in multipls of 64 chips
with reference to the event second clock trigger.

Although the parameter is always available, it has an effect only in External trigger mode.

SCPI command:
[SENSe: ] CDPower: PNOFfset on page 262

Multi-Carrier — Result Settings
Selects or deselects the multi-Carrier mode. The mode improves the processing of multi-
carrier signals. It allows the measurement on one carrier out of a multi-carrier signal.

SCPI command:
CONFigure:CDPower [:BTS] :MCARrier [:STATe] on page 242

Enhanced Algorithm — Result Settings
Activates or deactivates the enhanced algorithm that is used for signal detection on multi-
carrier signals. This algorithm slightly increases the calculation time.
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If both the Enhanced Algorithm and the "Multi-Carrier Filter" on page 80 are deactivated,
the multi-carrier mode is automatically switched off.

SCPI command:
CONFigure:CDPower [:BTS] :MCARrier:MALGo on page 244

Multi-Carrier Filter — Result Settings
Activates or deactivates the usage of a filter for signal detection on multi-carrier signals.

If both the "Enhanced Algorithm" on page 79 and the Multi-Carrier Filter are deactivated,
the multi-carrier mode is automatically switched off.

SCPI command:
CONFigure:CDPower [:BTS] :MCARrier:FILTer [:STATe] on page 242

Filter Type <— Result Settings
Selects the filter type if "Multi-Carrier Filter" on page 80 is activated.

Two filter types are available for selection: a low-pass filter and a RRC filter.

By default, the low-pass filter is active. The low-pass filter affects the quality of the mea-
sured signal compared to a measurement without a filter. The frequency response of the
low-pass filter is shown below.

Frequency resporse of low pass fitker (M ulti Carrier = 0n)

IHD in dB

i i i
u] 0.1 oz 0z 04 05 06 07 08 08 1
Frequency in MHz

The RRC filter comes with an integrated Hamming window. If selected, two more settings
become available for configuration: the "Roll-Off Factor" on page 80 and the "Cut Off
Frequency" on page 81.

SCPI command:
CONFigure:CDPower [ :BTS] :MCARrier:FILTer [:STATe] on page 242

Roll-Off Factor — Result Settings

Defines the roll-off factor of the RRC filter. The roll-off factor defines the slope of the filter
curve and therefore the excess bandwidth of the filter. Possible values are between 0.01
and 0.99 in 0.01 steps. The default value is 0.02.

This parameter is available for the RRC filter.

SCPI command:
CONFigure:CDPower [:BTS] :MCARrier:FILTer:TYPE on page 243
CONFigure:CDPower [:BTS] :MCARrier:FILTer:ROFF on page 243
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Cut Off Frequency < Result Settings

Defines the cutoff frequency of the RRC filter. The cutoff frequency is the frequency at
which the passband of the filter begins. Possible values are between 0.1 MHz and 2.4
MHz in 1 Hz steps. The default value is 1.25 MHz

This parameter is available for the RRC filter.

SCPI command:
CONFigure:CDPower [:BTS] :MCARrier:FILTer:TYPE on page 243
CONFigure:CDPower [:BTS] :MCARrier:FILTer:COFRequency on page 242

CDP Average < Result Settings

Activate CDP Average and the Code Domain Analysis is averaged over all slots in the
set. For channel type Data and Preamble this calculation assumes that preambles of
different lengths do not occur in the slots. If active, ALL is displayed in the Slot field above
the measurement screen.

This softkey is available for Code Domain Analysis and is required by the 1xEV-DO
standard.

SCPI command:
[SENSe: ] CDPower : AVERage on page 257

Code Power — Result Settings

Selects for the Code Domain Power measurement whether the y-values are displayed
as an absolute (dBm) or relative (dB). In relative mode the reference is the total power
of the channel type.

SCPI command:
CALCulate<n>:FEED on page 195

Display Config

This softkey opens the "Display Config" dialog box to select the result display. In the Code
Domain Analyzer, the results are displayed in up to four screens. Any result can be dis-
played in either screen.
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i Screen A

|U Screen & active

— Result Diagram for Screen A
(@ Code Domain Power
(" General Result
(" Channel Result
(" Power vs Chip
(" Power vs Symbol
(" Composite EYM({RMS)
(" Channel Table

( Symbol Constellation

(" BEWM vs Symbol

( Composite Constellation
(" Channel Bitstream

(" Peak Code Domain Error
(" Code Domain Error Power

Close

This softkey opens the "Display Config" dialog box to select the result display configura-

tion.

The Code Domain Analyzer provides the following result display configurations for meas-

urements in the code domain:

Result Display Configuration

Definition

Code Domain Power

Code Domain Power result display

General Result

General measurement results in a table

Channel Result

Various measurement results for a specific channel

Power vs Chip

Power of the selected channel versus all chips

Power vs Symbol

Power of the selected channel and of the selected slot versus all
symbols

Composite EVM (RMS)

Averaged error between the test signal and the ideal reference
signal

Channel Table

Channel occupancy table

Symbol Constellation

Channel constellation of the modulated signal at symbol level

EVM vs Symbol

Error Vector Magnitude result display

Composite Constellation

Composite Constellation result display

Channel Bitstream

Display of demodulated bits

Peak Code Domain Error

Projection of the maximum error between the test signal and the
reference signal

Code Domain Error Power

Code Domain Error Power result display

For details on the displayed results and default settings refer to chapter 4.4.1, "Meas-
urements and Result Displays", on page 32.
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You can configure the result displays via the "Result Settings" on page 77 dialog box.

Select
Opens a dialog box to select a specific channel and/or slot for evaluation. Enter the
channel number and slot number to be evaluated as a decimal in the respective field.

The number of available channels depends on the specified channel type. For channel
type PILOT and PREAMBLE values between 0 and 31 are valid. For channel type MAC
the range is between 0 and 63 and for DATA channels the range is 0 to 15.

The slot range is from 0 to (Capture Length -1). Refer to Capture Length for further details.
For the following measurements an evaluation on code level is possible:

"Channel Bitstream", on page 43
"Channel Results", on page 39
"EVM vs Symbol", on page 46
"Power vs Symbol", on page 40
"Symbol Constellation", on page 46

For the following measurements an evaluation on slot level is possible:

"Channel Bitstream", on page 43
"Channel Results", on page 39
"Channel Table", on page 42
"Code Domain Power", on page 35
"Code Domain Error", on page 45
"Composite Constellation", on page 47
"EVM vs Symbol", on page 46
"General Results", on page 36
"Power vs Chip", on page 40
"Power vs Symbol", on page 40
"Symbol Constellation”, on page 46

SCPI command:
[SENSe:]CDPower:SLOT on page 263
[SENSe: ] CDPower : CODE on page 257

44.2.2 Softkeys of the Code Domain Analyzer Menu in MS Mode

The following chapter describes all softkeys available in the main menu of the "1xEV-DO
BTS Analysis" option.

6 You can also access the main menu via the MEAS CONFIG hardkey.

SELHNGS OVEIVIEW. ...ttt ettt et e e e e e e e e e e e e e e e e e e aaaaannnns 84
Frontend SEtliNGS. ....cooii e 85
L 03=Y 31 C= OO 86
L FreqUENCY OffSEL......ceuiuceeereceeeceeeeeeeeeeeee e et ee et eseeee st ees e as ettt teteseaeeens 86
O =3 86
L REf LEVEI OffSEt.....cucvevceeeeecveeeeeeeeeteteeeeetese e ressee e estssssetssssesesssesssstesesssesesesesens 86
L Preamp On/Off (option RF Preamplifier, B22/B24).........ccccccevueereeeereeeeeereerenne 87
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L AGJUST REF LVttt e et en et s s en s e s aeenas 87
(@@= T o) (U IS 1Y 1]V I T 87
L INVEIE Qe ettt ettt et et e e eneeene s 87

L Capture LENGt......cecucuceceeecececeeececteteeeeeseae e seseaese e ssaeseaessaesssesssesesesessaeseseansens 87

L SOt COUNL. ettt ee e ee e ee e ee e e e eeeeeas 88

L SEt t0 ANGIYZE.....ecvveeeeeeeeeeeeeeeeeeeeee ettt nenenenennnnananas 88

L Trigger SOUrCE Fre@ RUN...........c.cceveveeeeeeeeeeeeeeeeeeeeeee ettt e aeens 88

L Trigger SOUrCE EXEINAL........ceeeeeeeceeeeeeeseeeeee e e ee et eeee e ee et ses e eeneeseneeeeas 88

L THIGGEE POIAIILY... ..ttt ettt ee e e et e nn s st s st eneneneeneneneean 88

L T HGGET OffSEE. vttt ettt ettt st e et e e st e e e e ee s e e seeeens 89
Synch/MUltiCarrier SEtNGS.......uceeei i e e 89
L SYNC T0. ettt ettt ettt ee e et ettt et ettt n et e en e enen s ennananas 90

L LONG COAE MASK L...v.veveveeeeeeeeeeeeeeeeesseseeeetete ettt s tessseessesse e s s s enasanasananes 91

L LoNG COAE MASK Q... ettt ee et e e en e 91
T 0= 1= TR 91

L ENhanced AIGOTtNM..........cueciiueeeeeeeeeeee e e e et et ee s ee s e e s e 92

L MUt Carrier FIET........veeeveveieeeceeecie ettt 92

O C T Y T OO 92

L ROI-Off FACIOT.....evueeeeceeeeececeeeeeeteeesaetesess et es e en s s s s s ssn s sesensssesnanens 92

L CUt Off FIEQUENCY......veeeeeeeeceeeeeeeete ettt e e e ssesasae s seasses s e s s sanasessesesaes 93
Channel Table SEttNGS. . ... uuiiiiiiiiiiiie i e e e e e e e e e e e e s nsnnnes 93
L Channel SEArch MOGE. ........ceeveeeeeeeeeeeeeeeeeeee et eee e et ees e enee s e e s s 93

L Inactive Channel ThreShold.........c.coucueeeiuieeieeeeseee s s e s 94

L Channel TabIEs.........ccccueveuiiecierieeecieseeeesie ettt 94

L NEW/COPY/Eit.....eeeeeeeceeeeeeeeeeeee ettt st ee e 94

L A ChaANNEL.......oeceeeeecececeeeeeeeeeee ettt ae s 96

L DElEte CRANNEL. .. ..ottt e et ee s e ee e e 96

L MEAS. ...ttt sttt ettt bttt ettt an e 96

L SOttt e 97

L A ettt ettt 97

L NG ettt 97

L REIOAA. .......eeeeecececteeccee ettt ettt ae s nans 97

L DI ..ttt e et ettt ettt n et e e e et e e enee e 97

L Restore Default TAbIES...........ccceeveveverererererererereeeseseesesesesesesesesesesesesesesesesens 97
TS L7 =T g g To o IS Y=Y u ] e R 97
L SUDEY P ettt ettt ettt e et e et e e 98

L COE OFEN.......ooeieeeiieicecte ettt bbb 98

L NOIMANIZE. ...ttt ee e ee e e e ee e eeeeeeeeeas 99

L Time/Phase ESHMAtION. ......co.cueeeeeeeeeeeeeeeeeeeee et eeeee e ee e e s e e e e s e e s 99

L OPEration MOGE. ..ottt et n e 99

L CDP AVEIAGE. ...ttt eee et e et e et s en e e s 99

L OO POWET ...ttt ee e et e et e s eeneenenaeenas 99

L POWET REEIENCE. ...ttt n st ee e n e en e 99
(D1 o] F= 1Y 0o o o TSP 100
7= =Y o: S USRS TPP 101

Settings Overview

This softkey opens the "Settings Overview" dialog box that visualizes the data flow of the
Code Domain Analyzer and summarizes all of the current settings. In addition, you can
change the current settings via this dialog box.
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To reset all values to their default state, press the "Set to Default" button.

U {Settings Overview K85

Long Code Mask I

: 0
Long Code Mask Q@
Invert Q) : Off ;0
Capture Length : 6 Multi Carrier : Off
Center Frequency : 15.0 GHz Set Count i1 Enhanced &lgorithm : Off
Freguency Offset : 0.0 Hz SetTo Analyze : 0 Multi Carrier Filter : Off
Ref Level :-10.0 dBm Trigger Source  : Free Run Filter Type : LowPass
Ref Level Offset : 0.0 dB Trigger Polarity : Positive Roll Off Factor : 0.02
Preamplifier : Off Trigger Offset :0.0s8 Cut Off Frequency : 1.25 MHz
Synch/
Frontend ’[ IQ-Capture ’[ Multi Carrier
I
v
Channel Result/ Display
Table >[ Demodulation >[ Configuration
Search Mode : Auto Search  Revision : Subtype 0, 1 Screen A : Result Summary
Inactive Threshold :-40.0 dB Code Order : Hadamard Screen B : Result Summary
Normalize : Off Screen C : Composite Const.
TimefPhase Est. : Off Screen D : Channel Table
Operation Mode : Traffic
Despread : Off Set to default I
CDP Average : Off

Code Power : Relative |

Power Reference : Total Pwr Close I

To change the settings, either use the rotary knob or the cursor keys to change the focus
to any other block or press one of the following buttons:

e "Frontend Settings" on page 67

e "|Q Capture Settings" on page 69

e "Synch/Multicarrier Settings" on page 89

e '"Channel Table Settings" on page 73

e '"Result/Demod Settings" on page 97

e '"Display Config" on page 100

When using the rotary knob or the cursor keys, press the ENTER key to open the corre-
sponding dialog box. The "Settings Overview" dialog box always remains open while
settings are modified.

Frontend Settings
This softkey opens the "Frontend Settings" dialog box to modify the following parameters:
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~ Frequency Settings
Center Frequency [15.0 GHz ]
Frequency Offset 0.0 Hz

~ Level Settings
Ref Level -10.0 dBm
Ref Level Offset 0.0 dB
Preamplifier ( On @ Off

Adjust Ref Level ]

Close ]

Center < Frontend Settings
Opens an edit dialog box to enter the center frequency. The allowed range of values for
the center frequency depends on the frequency span.

span > 0: spang,in/2 < feenter < fmax — SPaNmin/2
span = 0: 0 Hz < fonter < frax
fax @nd span,, are specified in the data sheet.

SCPI command:
[SENSe: ] FREQuency:CENTer on page 284

Frequency Offset — Frontend Settings

Opens an edit dialog box to enter a frequency offset that shifts the displayed frequency
range by the specified offset. The softkey indicates the current setting. The allowed val-
ues range from -100 GHz to 100 GHz. The default setting is 0 Hz.

SCPI command:
[SENSe: ] FREQuency:0FFSet on page 285

Ref Level < Frontend Settings
Opens an edit dialog box to enter the reference level in the currently active unit (dBm,
dBuV, etc).

The reference level value is the maximum value the AD converter can handle without
distortion of the measured value. Signal levels above this value will not be measured
correctly, which is indicated by the "IFOVL" status display.

SCPI command:
DISPlay[:WINDow<n>] :TRACe<t>:Y[:SCALe] :RLEVel on page 252

Ref Level Offset — Frontend Settings

Opens an edit dialog box to enter the arithmetic level offset. This offset is added to the
measured level irrespective of the selected unit. The scaling of the y-axis is changed
accordingly. The setting range is £200 dB in 0.1 dB steps.

SCPI command:
DISPlay[:WINDow<n>] :TRACe<t>:Y[:SCALe] :RLEVel:0FFSet on page 252
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Preamp On/Off (option RF Preamplifier, B22/B24) — Frontend Settings
Switches the preamplifier on or off.

If option R&S FSV-B22 is installed,the preamplifier is only active below 7 GHz.
If option R&S FSV-B24 is installed, the preamplifier is active for all frequencies.

This function is not available for input from the R&S Digital 1/Q Interface (option R&S FSV-
B17).

SCPI command:
INPut:GAIN:STATe on page 325

Adjust Ref Lvl — Frontend Settings
Defines the optimal reference level for the current measurement automatically.

SCPI command:
[SENSe:]ADJust:LEVel on page 268

IQ Capture Settings
This softkey opens the "IQ Capture Settings" dialog box.

— Common Settings

Invert Q (" On @ Off

r Data Capture Settings
Capture Length 3
Set Count 1
Set To Analyze 0

~ Trigger Settings

Trigger Source (" External (® Free Run
Trigger Polarity @ Positive (  Negative
Trigger Offset 0.0s

Close

Invert Q — 1Q Capture Settings
Inverts the sign of the signal's Q-component. The default setting is OFF.

SCPI command:
[SENSe: ] CDPower:QINVert on page 262

Capture Length — 1Q Capture Settings
Sets the number of slots you want to analyze. The input value is always in multiples of
the slots. The maximum capture length is 32.

The "Capture Length" field is available if Set Count equals 1.
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The default value is 3.

SCPI command:
[SENSe: ] CDPower:IQLength on page 258

Set Count — IQ Capture Settings

Defines the number of consecutive sets to be stored in the instrument's IQ memory. One
set consists of 32 slots. The analyzer can capture up to 15680 slots (about 26 seconds)
in a single sweep, i.e. the possible value range is from 1 to 490 sets.

The default setting is 1. In that case you can still define the number of slots (see Capture
Length). In case you want to capture more than one set, the capture length is always 32.
The analyzer automatically sets the capture length to 32 and the Capture Length field is
not available for modification.

SCPI command:
[SENSe:]CDPower:SET:COUNt on page 263

Set to Analyze — 1Q Capture Settings
Selects a specific set for further analysis. The value range depends on the Set Count and
is between 0 and [Set Count — 1].

SCPI command:
[SENSe:]CDPower:SET[:VALue] on page 263

Trigger Source Free Run — IQ Capture Settings
The start of a sweep is not triggered. Once a measurement is completed, another is
started immediately.

For further details refer to the "Trigger Source" field in the "IQ Capture Settings" dialog
box.

This softkey is available for code domain measurements.

SCPI command:
TRIG:SOUR IMM, see TRIGger<n>[:SEQuence] :SOURce on page 328

Trigger Source External — 1Q Capture Settings
Defines triggering via a TTL signal at the "EXT TRIG/GATE IN" input connector on the
rear panel.

An edit dialog box is displayed to define the external trigger level.

For further details refer to the "Trigger Source" field in the "IQ Capture Settings" dialog
box.

This softkey is available for code domain measurements.

SCPI command:
TRIG:SOUR EXT, see TRIGger<n>[:SEQuence] : SOURce on page 328

Trigger Polarity <— 1Q Capture Settings
Sets the polarity of the trigger source.

The sweep starts after a positive or negative edge of the trigger signal. The default setting
is "Pos". The setting applies to all modes with the exception of the "Free Run" and
"Time" mode.
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This softkey is available for code domain measurements.

"Pos" Level triggering: the sweep is stopped by the logic "0" signal and restar-
ted by the logical "1" signal after the gate delay time has elapsed.
"Neg" Edge triggering: the sweep is continued on a "0" to "1" transition for the

gate length duration after the gate delay time has elapsed.
SCPI command:
TRIGger<n>[:SEQuence] : SLOPe on page 328
[SENSe: ] SWEep:EGATe: POLarity on page 299

Trigger Offset — IQ Capture Settings
Opens an edit dialog box to enter the time offset between the trigger signal and the start
of the sweep.

offset > 0: Start of the sweep is delayed

offset < 0: Sweep starts earlier (pre-trigger)

Only possible for span = 0 (e.g. I/Q Analyzer mode) and gated trigger
switched off

Maximum allowed range limited by the sweep time:
pretriggerma = sweep time

When using the R&S Digital I/Q Interface (R&S FSV-B17) with 1/Q Analyzer
mode, the maximum range is limited by the number of pretrigger samples.

See the R&S Digital I/Q Interface(R&S FSV-B17) description in the base
unit.

Inthe "External" or "IF Power" trigger mode, a common input signal is used for both trigger
and gate. Therefore, changes to the gate delay will affect the trigger delay (trigger offset)
as well.

SCPI command:
TRIGger<n>[:SEQuence] :HOLDoff [ : TIME] on page 327

Synch/Multicarrier Settings
This dialog contains the multicarrier and synchronization parameters.
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I | Synchronization; Multi Carrier Settings 1[

—Synchronization Mode
Svnc To (@ Pilot
( Auxiliary Pilot
(" channel Power
(" Auto
~ Long Code Settings
Long Code Mask 1 |(fJ -]l
Long Code Mask O (1 )
~ Multi Carrier Settings
Multi Carrier (" on (@ off
Enhanced Algorithm (" on (@ off
Multi Carrier Filter (" on @ off
Filter Tvpe ) Lowpass (" RRC
Roll-Off Factor 0.02 )
Cut Off Frequency (1.25 MHz )

[ Close ]

Sync To «— Synch/Multicarrier Settings

The application has two synchronization stages: the frame synchronization (detection of
the first chip of the frame) and the rough frequency/phase synchronization. For the frame
synchronization, different methods are implemented. Two methods use the known
sequence of a pilot channel (Pilot or Auxiliary Pilot); a third does not require a pilot chan-
nel. The frequency/phase synchronization always requires a pilot channel (Pilot or Aux-
iliary Pilot). Synchronization is usually only successful if both frame and frequency/phase
synchronization were performed correcitly.

"Auto" The following modes are tried sequentially until synchronization was
successful. If none of the methods was successful a failed synchroniza-
tion is reported. If the result of the correlation methods (sync on Pilot and
Auxiliary Pilot) becomes increasingly worse (due to bad power condi-
tions), the non-data-aided synchronization works optimally and synchro-
nization should be successful.
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"Pilot" For frame synchronization, this method uses the correlation character-
istic of the known pilot channel (i.e. pilot channel sequence = spreading
code including scrambling sequence). The correlation must be calcula-
ted for all hypotheses of the scrambling code (32768; for external triggers
only 2048) in order to get the correct peak at the position where the frame
begins. This correlation method may fail if the power of the underlying
pilot channel is too low compared to the total power. In this case, the
expected correlation peak is hidden by the upcoming auto-correlation
noise of the bad hypothesis.

The frequency/phase synchronization also takes advantage of the
known linear phase of the pilot channel.

"Auxiliary Pilot" Similar to synchronization on pilot, but with the different known sequence
(= spreading code) of the auxiliary pilot channel. The benefits and prob-
lems of this approach are therefore identical to the synchronization on
pilot. This mode is useful if the signal does not contain a pilot channel.

"Channel This frame synchronization method does not require a pilot channel

Power" because it analyzes the power of any specified channel (currently code
3 with spreading factor 4, which is the data channel 2). Again the channel
power must be calculated for all hypotheses of the scrambling code
(32768; for external triggers only 2048). Only for the correct position the
result is low (inactive channel) or high (active channel) in contrast to the
wrong hypothesis. Obviously, a small band exists for which we will not
get a power drop or peak if the power of the tested channel is nearly
equal to the noise of the other hypotheses (from total signal).
The frequency/phase synchronization works in the same way as for the
methods above with the difference that here, both pilot channels are tried
consecutively.

SCPI command:
SENS:CDP: SMODe on page 264

Long Code Mask | < Synch/Multicarrier Settings
Defines the long code mask for the | branch of the mobile in hexadecimal form. The value
range is from 0 to AFFFFFFFEFEF.

SCPI command:
[SENSe:]CDPower:LCODe: T on page 258

Long Code Mask Q < Synch/Multicarrier Settings
Defines the long code mask for the Q branch of the mobile in hexadecimal form. The
value range is from 0 to 4FFFFFFFFEF.

SCPI command:
[SENSe: ] CDPower:LCODe:Q on page 259

Multi-Carrier — Synch/Multicarrier Settings
Selects or deselects the multi-carrier mode. The mode improves the processing of multi-
carrier signals. It allows the measurement on one carrier out of a multi-carrier signal.

SCPI command:
CONFigure:CDPower [ :BTS] :MCARrier [:STATe] on page 242
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Enhanced Algorithm < Synch/Multicarrier Settings
Activates or deactivates the enhanced algorithm that is used for signal detection on multi-
carrier signals. This algorithm slightly increases the calculation time.

If both the Enhanced Algorithm and the Multi Carrier Filter are deactivated, the multi
carrier mode is automatically switched off.

SCPI command:
CONFigure:CDPower [:BTS] :MCARrier:MALGo on page 244

Multi Carrier Filter — Synch/Multicarrier Settings
Activates or deactivates the usage of a filter for signal detection on multi-carrier signals.

If both the Enhanced Algorithm and the Multi Carrier Filter are deactivated, the multi
carrier mode is automatically switched off.

SCPI command:
CONFigure:CDPower [:BTS] :MCARrier:FILTer [:STATe] on page 242

Filter Type — Synch/Multicarrier Settings
Selects the filter type if Multi Carrier Filter is activated.

Two filter types are available for selection: a low-pass filter and a RRC filter.

By default, the low-pass filter is active. The low-pass filter affects the quality of the mea-
sured signal compared to a measurement without a filter. The frequency response of the
low-pass filter is shown below.

Frequency resporse of low pass fitker (M ulti Carrier = 0n)
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The RRC filter comes with an integrated Hamming window. If selected, two more settings
become available for configuration: the Roll-Off Factor and the Cut Off Frequency.

SCPI command:
CONFigure:CDPower [:BTS] :MCARrier:FILTer:TYPE on page 243

Roll-Off Factor — Synch/Multicarrier Settings
Defines the roll-off factor of the RRC filter. The roll-off factor defines the slope of the filter
curve and therefore the excess bandwidth of the filter. Possible values are between 0.01
and 0.99 in 0.01 steps. The default value is 0.02.
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This parameter is available for the RRC filter.

SCPI command:

CONFigure:CDPower [ :BTS] :MCARrier:FILTer:TYPE on page 243
CONFigure:CDPower [:BTS] :MCARrier:FILTer:ROFF on page 243

Cut Off Frequency «— Synch/Multicarrier Settings

Defines the cut-off frequency of the RRC filter. The cutoff frequency is the frequency at
which the passband of the filter begins. Possible values are between 0.1 MHz and 2.4
MHz in 1 Hz steps. The default value is 1.25 MHz

This parameter is available for the RRC filter.

SCPI command:
CONFigure:CDPower [ :BTS] :MCARrier:FILTer: TYPE on page 243
CONFigure:CDPower [:BTS] :MCARrier:FILTer:COFRequency on page 242

Channel Table Settings
Opens the "Channel Table Settings" dialog box and the corresponding submenu.

— Predefined Channel Table Settings

Channel Search Mode (" Predefined
(@ Auto Search

Inactive Channel Threshold [_40.0 dB ]

Channel Tables
DO16QAM
DO8PSK
DO_IDLE
DOQPSK

1xBEW-DO standard table

Close

Predefined channel tables are a way to customize measurements. The RECENT channel
table contains the last configuration used before switching from Auto Search to Prede-
fined. The DOQPSK, DO8PSK, DO16QAM and DO _IDLE channel tables are included in
the option per default and are configured according to the standard. For details on the
predefined channel tables refer to chapter 4.4.4.1, "Predefined Channel Tables",

on page 165. In addition, new channel tables can be created and saved to be used in
measurements.

Channel Search Mode < Channel Table Settings
Defines the kind of channel table used for the measurement.
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Auto The Auto Search mode scans the whole code domain, including all permissible symbol rates
and channel numbers, for active channels.

The automatic search provides an overview of the channels contained in the signal. If chan-
nels are not detected as being active, change the threshold (see Inactive Channel Thresh-
old) or select the Predefined channel search type.

Predef Performs the code domain measurement on the basis of the active predefined channel table.
All channels of a channel table are assumed to be active. For further details also refer to the
Channel Tables field and the chapter 4.4.4.1, "Predefined Channel Tables", on page 165.

SCPI command:
CONFigure:CDPower [:BTS] :CTABle[:STATe] on page 237
CONFigure:CDPower [:BTS] :CTABle:SELect on page 242

Inactive Channel Threshold < Channel Table Settings

Defines the minimum power which a single channel must have compared to the total
signal in order to be recognized as an active channel. Channels below the specified
threshold are regarded as "inactive". The parameter is available in the Auto Search mode
of the "Channel Table Settings" dialog box.

The default value is -40 dB. With this value all channels with signals such as the 1xEV-
DO test models are located by the Code Domain Power analysis. Decrease the Inactive
Channel Threshold value, if not all channels contained in the signal are detected.

SCPI command:
[SENSe:]CDPower: ICTReshold on page 258

Channel Tables < Channel Table Settings

In this field a list of the available channel tables is shown. To activate a predefined channel
table, select the table name by using either the touchscreen or the the cursor keys and
pressing the ENTER key. The selected channel table is the basis for future measure-
ments (until you choose another or select Auto Search).

An active channel table must completely describe the supplied signal.

Using the softkeys, customized channel tables can be defined or existing channel tables
can be modified.

SCPI command:
CONFigure:CDPower [:BTS] :CTABle:CATalog on page 237

New/Copy/Edit < Channel Table Settings
All three softkeys open a dialog box with the same layout and the same corresponding
submenu.

The "New" softkey opens the "New Channel Table" dialog box. In this dialog you can
build a new channel table. All fields are empty.

The "Copy" softkey copies all elements of the selected channel table and opens the "Copy
Channel Table" dialog box. The name of the new channel table is set to 'Copy of <Sour-
ceChannelTableName>'.

The "Edit" softkey opens the "Edit Channel Table" dialog box and the corresponding
menu. In this dialog box you can edit an existing channel table.

Note that changes are never saved automatically. Save your channel tables before end-
ing the application. See Save softkey for details.
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The dialog box contains the following items. You can modify the white fields as you like.
The grey fields can not be modified; these are automatically calculated by the analyzer:

Channel Table Settings

Name DO16QAM ]
Description | IXEV-DO standard table ]
Channel Walsh Sym Rate Modulation Power Dom.‘?linE
Type Ch.5F fKksps fdB Conflict
Pilot 0.32 38.4 BPSK-I 0.00

MAC Z2.64 19.2 BPSK-I 0.00

MAC 3.64 19.2 BPSK-I 0.00

MAC 4,64 19.2 BPSK-I 0.00

MAC 34.64 19.2 BPSK-(Q 0.00

MAC 35.64 19.2 BPSK-Q 0.00

PREG4 3.32 38.4 BPSK-I 0.00

Data 0.16 76.8 160QAM 0.00

Data 1.16 76.8 160QAM 0.00

Data 2.16 76.8 160Q0AM 0.00

Data 3.16 76.8 160Q0AM 0.00

Data 4,16 76.8 160Q0AM 0.00

Data 5.16 76.8 160AM 0.00

Data 6.16 76.8 160QAM 0.00

Data 7.16 76.8 160QAM 0.00

Data 8.16 76.8 160QAM 0.00

Data 9.16 76.8 160QAM 0.00

Save “ Cancel

Table 4-2: Channel table settings

Item Description

Name Enter the name of the selected channel table, which will be saved under <name>.xml.
The name is case sensitive and may not contain spaces. It must be a valid MS Windows
file name. Note that the old channel table file is not deleted.

Description Enter further information about the channel table.

Channel Type

Select one of the channel types from the dropdown menu.

Walsh Ch.SF

Enter the Channel Number (Ch) and Spreading Factor (SF). For some channel types
the possible values are limited or preset (e.g. F-PICH, F-TDPICH and F-PDCH).

Symbol Rate/ksps

Display of the symbol rate

Modulation

Enter the modulation type for the channel.

Power/dB

Contains the measured relative code domain power. The unitis dB. The fields are filled
with values after pressing the "Meas" on page 76 softkey.
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Item Description

State Indicates whether a channel is active or inactive.

DomainConflict A red bullet indicates if there's a conflict of any sorts between two or more channels
(e.g. two conflicting channel codes)

SCPI command:
CONFigure:CDPower [:BTS] :CTABle : NAME on page 241
CONFigure:CDPower[:BTS] :CTABle:COPY on page 238

Add Channel — New/Copy/Edit — Channel Table Settings
Inserts a new channel below the one selected. For a description of the parameters of the
channel refer to the New/Copy/Edit softkey. The default values for a new channel are:

ChannelType MAC

Walsh Ch.SF 2.64

Sym Rate/ksps 19.2 ksps (automatically calculated)
Modulation BPSK-I

Power/dB 0 dB (automatically calculated)
State Off

DomainConflict No (automatically calculated)

To change the channel type use the dropdown menu that opens when selecting/high-
lighting the "Channel Type" field that should be changed. modulation settings are
changed in the same way.

To change the channel number, type another channel number in the form 'ChannelNum-
ber.SpreadingFactor' or just the code number in the respective field. Confirm the change
with the ENTER key.

To activate or deactivate a channel, select the "State" field and confirm with the ENTER
key.
The analyzer automatically checks for conflicts between two active channels.

SCPI command:
CONFigure:CDPower [:BTS] :CTABle:DATA on page 238

Delete Channel — New/Copy/Edit — Channel Table Settings
Deletes the selected channel without further notice.

Meas «— New/Copy/Edit — Channel Table Settings

Initiates a measurement in Auto Search mode (see "Channel Search Mode"

on page 73). The measurement results are applied to the active channel table. The active
channel table is overwritten without further notice.

The softkey is only available if you have selected the Auto Search mode in the "Channel
Table Settings" dialog box.
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Sort — New/Copy/Edit — Channel Table Settings
Sorts the table according to the following rules.

First off, active channels are separated from inactive channels. Within these categories
sorting is then done first by the channel type (special channels like F-SYNC first, then
data channels) and next by the spreading factor in ascending order. Last, the sorting is
done by the code number, also in ascending order.

Save — New/Copy/Edit — Channel Table Settings

Saves the table under its specified name in the xml-format. If you edit a channel table
and want to keep the original channel table, change the name of the edited channel table
before saving it.

Cancel — New/Copy/Edit — Channel Table Settings
Closes the dialog box and returns to the "Channel Table Settings" dialog box. Changes
applied to the channel table are lost.

Reload — New/Copy/Edit — Channel Table Settings
Reloads the original content of the copied channel table.

This softkey is available for the "New Channel Table" dialog box and the "Edit Channel
Table" dialog box.

Delete < Channel Table Settings
Deletes the selected channel table. The currently active channel table cannot be deleted.

Restore Default Tables < Channel Table Settings

Restores the predefined channel tables (see chapter 4.4.4.1, "Predefined Channel
Tables", on page 165) to their factory-set values. Existing channel tables with the same
name as default channel tables are replaced by this action. In this way, you can undo
unintentional overwriting.

Result/Demod Settings
This softkey opens the "Result/Demodulation Settings" dialog box to modify the following
parameters:
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Li Result/Demodulation Settings

— Common Settings

Revision @ SubType 0,1

(" SubType 2

(" SubType 3
Code Order {® Hadamard

(" Bit-Reverse
MNormalize (" ©On @ Off
Time/Phase Est, ([ On @ Off
Operation Mode @ Traffic (  Access
Despread " on @ Off
— Power Settings
COP Average " on @ Off
Code Power (" Absolute (@ Relative
Power Reference @ Total [ Pilot

[ Close ]

Subtype — Result/Demod Settings
Selects the subtype of the standard to be used for the measurements.

SCPI command:

CONFigure:CDPower [:BTS] :REVision on page 246

Code Order — Result/Demod Settings
Sets the sorting of the channels for the Code Domain Power and Code Domain Error

result displays.

Hadamard order:

By default, the codes are sorted in Hadamard order, i.e. in ascending order.

You can see the power of each code in this way; there is no distinction
between channels apparent. If there is a channel covering several codes,
the display shows the individual power of each code.

Example (for base spreading factor of 64):
0.64, 1.64,2.64, ..., 63.64.

Bit-Reverse order:

Bundles the channels with concentrated codes, i.e. all codes of a channel
are next to one another. In this way you can see the total power of a con-
centrated channel.

Example (for base spreading factor of 64):
0.64, 32.64, 16.64, 48.64, 8.64, 40.64, ..., 15.64, 47.64,31.64, 63.64

For further details on the code order refer to the Hadamard and BitReverse Code Tables

in the Appendix on page.
SCPI command:

[SENSe: ] CDPower :ORDer on page 261
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Normalize — Result/Demod Settings
Select this parameter to eliminate the DC offset from the signal. By default, the parameter
is deselected.

SCPI command:
[SENSe:]CDPower :NORMalize on page 260

Time/Phase Estimation < Result/Demod Settings

Actives or deactivates the timing and phase offset calculation of the channels as to the
pilot channel. If deactivated or more than 50 active channels are in the signal, the cal-
culation does not take place and dashes instead of values are displayed as results.

SCPI command:
[SENSe: ] CDPower: TPMeas on page 266

Operation Mode — Result/Demod Settings
The operation mode is used for the channel search.

"Access" In ACCESS mode only PICH (always available) and DATA channels can
exist.
"Traffic" In TRAFFIC mode all channels (PICH/RRI/DATA/ACK and DRC) can

exist. PICH and RRI are always in the signal.
SCPI command:

CDP Average <— Result/Demod Settings

Activate CDP Average and the Code Domain Analysis is averaged over all slots in the
set. For channel type Data and Preamble this calculation assumes that preambles of
different lengths do not occur in the slots. If active, ALL is displayed in the Slot field above
the measurement screen.

This softkey is available for Code Domain Analysis and is required by the 1xEV-DO
standard.

SCPI command:
[SENSe: ] CDPower : AVERage on page 257

Code Power — Result/Demod Settings

Selects for the Code Domain Power measurement whether the y-values are displayed
as an absolute (dBm) or relative (dB). In relative mode the reference is the total power
of the channel type.

SCPI command:
CALCulate<n>:FEED on page 195

Power Reference < Result/Demod Settings
Determines the reference power for relative power measurements.

Pilot Channel By default, the reference power is the power of the pilot channel.

Total Power The power is measured over one half slot. The reference power is the total
power of the signal for the corresponding half slot.
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By default, the power of the channels is referred to the power of the pilot channel (code
number 0). The power of the pilot channel is identical over all half slots. Therefore it can
be used as a constant reference for the result display. In contrast, the total power can
vary from half slot to half slot due to the possibility of a power level change in the different
code channels.

In the Power vs half slot result display, with enabled power control and reference to the
total power of the signal, the power control of the selected channel is not necessarily
reflected.

Example:
There is just one data channel in the signal and its power is controlled.

The power is referred to the total power of the signal (which consists only of the contri-
bution from this one data channel).

In the "Power vs. Half Slot" diagram, a straight line is displayed instead of the expected
power staircase.

For relative result displays, the reference value "Total Power" is therefore only meaningful
if the signal does not contain power control. For signals with enabled power control, use
the "Pilot Channel" setting, since the pilot channel is not subject to power control under
any circumstances.

SCPI command:
[SENSe: ] CDPower : PREFerence on page 262

Display Config

This softkey opens the "Display Config" dialog box to select the result display. In the Code
Domain Analyzer, the results are displayed in up to four screens. Any result can be dis-
played in either screen.

Ui Display Configuration

] Screen A

|U Scresn A active

r Result Diagram for Screen A

(" Code Domain Power (" Symbol Constellation

@ Result Summary (" EVWM vs Symbol

(" Power vs Half Slot Composite Constellation
(" Power vs Symbol (" Channel Bitstream

(" Composite EYM{RMS) (" Peak Code Domain Error
(" Channel Table (" Code Domain Error Power

F Camposite Data BV
- Composite Data Constellation

C Composite Data Bitstream

Close
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This softkey opens the "Display Config" dialog box to select the result display configura-
tion.

The Code Domain Analyzer provides the following result display configurations for meas-
urements in the code domain:

Result Display Configuration Definition
Code Domain Power Code Domain Power result display
Result Summary Various measurement results in a table
Power vs Half Slot Power of the selected channel versus all half slots
Power vs Symbol Power of the selected channel and of the selected slot versus all
symbols
Composite EVM (RMS) Averaged error between the test signal and the ideal reference
signal
Channel Table Channel occupancy table
Composite Data EVM EVM display for special composite data channel
only available for subtypes 2 or higher (see "Subtype"
on page 98)
Composite Data Constellation Constellation of the special composite data channel
only available for subtypes 2 or higher (see "Subtype"
on page 98)
Composite Data Bitstream Display of demodulated bits for the special composite data chan-
nel
only available for subtypes 2 or higher (see "Subtype"
on page 98)
Symbol Constellation Channel constellation of the modulated signal at symbol level
EVM vs Symbol Error Vector Magnitude result display
Composite Constellation Composite Constellation result display
Channel Bitstream Display of demodulated bits
Peak Code Domain Error Projection of the maximum error between the test signal and the

reference signal

Code Domain Error Power Code Domain Error Power result display

For details on the displayed results and default settings refer to chapter 4.4.1.4, "Code
Domain Analysis Results (MS Mode)", on page 48.

You can configure the result displays via the "Result/Demod Settings" on page 97 dialog
box.

Select

Opens a dialog box to select a specific channel, half slot or branch for evaluation. Enter
the channel number and half slot number to be evaluated as a decimal in the respective
field.

The slotrange is from 0 to (Capture Length -1). Refer to Capture Length for further details.
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Select Channel/Half Slot/Branch
Common Settings
Select Channel I_TC_H_____________________TE
Select Half Slot (8] )
Select Branch @1 (Q
[ Close ]

SCPI command:
[SENSe:]CDPower:SLOT on page 263
[SENSe: ] CDPower : CODE on page 257

Softkeys of the Frequency Menu for CDA Measurements

The following chapter describes all softkeys available in the "Frequency” menu in "1xEV-
DO Analysis" modes for CDA measurements.

For other measurements see the description of the "Frequency" menu for the base unit.

L0721 4 (=Y PSR PPRPRR 102
LT oS (=Y o ] YR 102
FrequenCy OffSel....... e e e e e e e e e e e e e e e 102
Center

Opens an edit dialog box to enter the center frequency. The allowed range of values for
the center frequency depends on the frequency span.

span > 0: Spanmin/2 S 1:center s fmax - Spanmin/2
span = 0:0Hz= fcenter s 1:max
fax @nd span,, are specified in the data sheet.

SCPI command:
[SENSe: ] FREQuency:CENTer on page 284

CF Stepsize
Opens an edit dialog box to enter a fixed step size for the center frequency.

This softkey is available for code domain and power vs time measurements.

SCPI command:
[SENSe: ] FREQuency:CENTer:STEP [ : VALue] on page 284

Frequency Offset

Opens an edit dialog box to enter a frequency offset that shifts the displayed frequency
range by the specified offset. The softkey indicates the current setting. The allowed val-
ues range from -100 GHz to 100 GHz. The default setting is 0 Hz.

SCPI command:
[SENSe: ] FREQuency:0OFFSet on page 285
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4.4.2.4 Softkeys of the Amplitude Menu for CDA Measurements

The following chapter describes all softkeys available in the "Amplitude" menu in "1xEV-
DO Analysis" modes for CDA and Power vs time measurements. For all other RF meas-
urements, see chapter 4.4.3.4, "Softkeys of the Amplitude Menu for RF Measure-
ments", on page 149.

RET LBVEL. ettt e e e e e e e e e e e et et eeeeaaeeeeeeeeereabannaans 103
o= | PSSR 103
L AULO SCAIE ONCE.......eeeeee ettt ettt en s e seenane 103
L Y-AXIS MaXIMUM......coieiiereiiieiectericseesie et esssae s s s anse s s 103
L Y-AXiS MINIMUML.....coouieiieieiiececte ettt 104
REF LEVEI OFffSEL....uiiiieeeeeeee e e et e e e e e e e e e ee s 104
Preamp On/Off (option RF Preamplifier, B22/B24)........ccccccuurimiieiiimiierieeeeeeeeeeeeeeeeaeens 104
RF Atten Manual/Mech Att Manual.............uuueeiiiiiiiiiieeccce e 104
RF Atten AUtO/MECh Att AULO......ccoi i e s 104
[ N A (=T O 107 ) 3 S 105
El Atten Mode (AULO/MAN).......coo ot e e e e e e e e e e e e e eeee e e nnaaas 105
T o TU L (AN @ 5L PR 105
Ref Level
Opens an edit dialog box to enter the reference level in the currently active unit (dBm,
dBpV, etc).

The reference level value is the maximum value the AD converter can handle without
distortion of the measured value. Signal levels above this value will not be measured
correctly, which is indicated by the "IFOVL" status display.

SCPI command:
DISPlay[:WINDow<n>] :TRACe<t>:Y[:SCALe] :RLEVel on page 252

Scale
Opens a submenu to define the amplitude scaling type.

This softkey and its submenu is available for code domain measurements in BTS mode
(K82).

Auto Scale Once — Scale
Automatically scales the y-axis of the grid of the selected screen with respect to the
measured data.

The softkey is available for code domain measurements.

SCPI command:
DISPlay[:WINDow<n>]:TRACe<t>:Y[:SCALe] :AUTO on page 251

Y-Axis Maximum « Scale
Opens a dialog box to set the maximum value for the y-axis of the grid of the selected
screen.

The softkey is available for code domain measurements.

SCPI command:
DISPlay[:WINDow<n>] :TRACe<t>:Y[:SCALe] :MAXimum on page 254
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Y-Axis Minimum < Scale
Opens a dialog box to set the minimum value for the y-axis of the grid of the selected
screen.

The softkey is available for code domain measurements.

SCPI command:
DISPlay[:WINDow<n>]:TRACe<t>:Y[:SCALe] :MINimum on page 254

Ref Level Offset

Opens an edit dialog box to enter the arithmetic level offset. This offset is added to the
measured level irrespective of the selected unit. The scaling of the y-axis is changed
accordingly. The setting range is £200 dB in 0.1 dB steps.

SCPI command:

DISPlay[:WINDow<n>] :TRACe<t>:Y[:SCALe] :RLEVel :0FFSet on page 252

Preamp On/Off (option RF Preamplifier, B22/B24)
Switches the preamplifier on or off.

If option R&S FSV-B22 is installed,the preamplifier is only active below 7 GHz.
If option R&S FSV-B24 is installed, the preamplifier is active for all frequencies.

This function is not available for input from the R&S Digital 1/Q Interface (option R&S FSV-
B17).

SCPI command:
INPut:GAIN:STATe on page 325

RF Atten Manual/Mech Att Manual

Opens an edit dialog box to enter the attenuation, irrespective of the reference level. If
electronic attenuation is activate (option R&S FSV-B25 only; "El Atten Mode Auto" soft-
key), this setting defines the mechanical attenuation.

The mechanical attenuation can be setin 10 dB steps.

The RF attenuation can be set in 5 dB steps (with option R&S FSV-B25: 1 dB steps). The
range is specified in the data sheet. If the defined reference level cannot be set for the
set RF attenuation, the reference level is adjusted accordingly.

This function is not available for input from the R&S Digital 1/Q Interface (option R&S FSV-
B17).

Note: Values under 10 dB can only be entered via the numeric keypad or via remote
control command in order to protect the input mixer against overload.

The RF attenuation defines the level at the input mixer according to the formula:
"levelmixer = levelin,, — RF attenuation”

The maximum mixer level allowed is -10 dBm. mixer levels above this value may lead to
incorrect measurement results, which are indicated by the "OVLD" status display.

SCPI command:
INPut:ATTenuation on page 319

RF Atten Auto/Mech Att Auto
Sets the RF attenuation automatically as a function of the selected reference level. This
ensures that the optimum RF attenuation is always used. It is the default setting.
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This function is not available for input from the R&S Digital 1/Q Interface (option R&S FSV-
B17).

SCPI command:
INPut:ATTenuation:AUTO on page 320

El Atten On/Off
This softkey switches the electronic attenuator on or off. This softkey is only available
with option R&S FSV-B25.

When the electronic attenuator is activated, the mechanical and electronic attenuation
can be defined separately. Note however, that both parts must be defined in the same
mode, i.e. either both manually, or both automatically.

This function is not available for input from the R&S Digital 1/Q Interface (option R&S FSV-
B17).

e To define the mechanical attenuation, use the RF Atten Manual/Mech Att Manual or
RF Atten Auto/Mech Att Auto softkeys.
e To define the electronic attenuation, use the El Atten Mode (Auto/Man) softkey.

Note: This function is not available for stop frequencies (or center frequencies in zero
span) >7 GHz. In this case, the electronic and mechanical attenuation are summarized
and the electronic attenuation can no longer be defined individually. As soon as the stop
or center frequency is reduced below 7 GHz, this function is available again.

When the electronic attenuator is switched off, the corresponding RF attenuation mode
(auto/manual) is automatically activated.

SCPI command:
INPut:EATT:AUTO on page 324

El Atten Mode (Auto/Man)

This softkey defines whether the electronic attenuator value is to be set automatically or
manually. If manual mode is selected, an edit dialog box is opened to enter the value.
This softkey is only available with option R&S FSV-B25, and only if the electronic attenu-
ator has been activated via the El Atten On/Off softkey.

Note: This function is not available for stop frequencies (or center frequencies in zero
span) >7 GHz. In this case, the electronic and mechanical attenuation are summarized
and the electronic attenuation can no longer be defined individually. As soon as the stop
or center frequency is reduced below 7 GHz, electronic attenuation is available again. If
the electronic attenuation was defined manually, it must be re-defined.

The attenuation can be varied in 1 dB steps from 0 to 30 dB. Other entries are rounded
to the next lower integer value.

To re-open the edit dialog box for manual value definition, select the "Man" mode again.

If the defined reference level cannot be set for the given RF attenuation, the reference
level is adjusted accordingly and the warning "Limit reached" is output.

SCPI command:

INPut:EATT:AUTO on page 324

INPut:EATT on page 324

Input (AC/DC)
Toggles the RF input of the analyzer between AC and DC coupling.
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This function is not available for input from the R&S Digital 1/Q Interface (option R&S FSV-
B17).

SCPI command:
INPut:COUPling on page 320

44.2.5 Softkeys of the Sweep Menu for CDA Measurements

The following chapter describes all softkeys available in the "Sweep" menu in "1xEV-DO
Analysis" modes for CDA measurements. For RF measurements, the softkeys are descri-
bed in chapter 4.4.3.6, "Softkeys of the Sweep Menu", on page 160.

CONLINUOUS SWEEP...ceiiiiiiieiiiiee et ee e et e e e e e e e e e e e e s s s e e e eeeeeeeaeaeaeaeeeeens 106
SINGIE SWEEP...ceiiiii ittt e e e e e e s rb e e e e e s s b e e e e e e e e aans 106
CoNtiNUE SINGIE SWEEP....uuuuiiiiiiiiiieie e e e e e e e e e e s s s e e e e e e aaaaaeeeas 106
=LY o I 0o 18 [ | SRR 106

Continuous Sweep
Sets the continuous sweep mode: the sweep takes place continuously according to the
trigger settings. This is the default setting.

The trace averaging is determined by the sweep count value (see the "Sweep Count"
softkey, "Sweep Count" on page 106).

SCPI command:
INIT:CONT ON, see INITiate<n>:CONTinuous on page 331

Single Sweep

Sets the single sweep mode: after triggering, starts the number of sweeps that are defined
by using the Sweep Count softkey. The measurement stops after the defined number of
sweeps has been performed.

SCPI command:
INIT:CONT OFF, see INITiate<n>:CONTinuous on page 331

Continue Single Sweep
Repeats the number of sweeps set by using the Sweep Count softkey, without deleting
the trace of the last measurement.

This is particularly of interest when using the trace configurations "Average" or "Max
Hold" to take previously recorded measurements into account for averaging/maximum
search.

SCPI command:
INITiate<n>:CONMeas on page 330

Sweep Count

Opens an edit dialog box to enter the number of sweeps to be performed in the single
sweep mode. Values from 0 to 32767 are allowed. If the values 0 or 1 are set, one sweep
is performed. The sweep count is applied to all the traces in a diagram.

If the trace configurations "Average", "Max Hold" or "Min Hold" are set, the sweep count
value also determines the number of averaging or maximum search procedures.
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In continuous sweep mode, if sweep count = 0 (default), averaging is performed over 10
sweeps. For sweep count =1, no averaging, maxhold or minhold operations are per-
formed.

SCPI command:
[SENSe: ] SWEep:COUNt on page 298

Softkeys of the Trigger Menu for CDA Measurements

The following chapter describes all softkeys available in the "Trigger" menu in "1xEV-DO
Analysis" modes for CDA measurments.

For RF measurements, see the description for the base unit.

Trigger Source Free Run
The start of a sweep is not triggered. Once a measurement is completed, another is
started immediately.

For further details refer to the "Trigger Source" field in the "IQ Capture Settings" dialog
box.

This softkey is available for code domain measurements.

SCPI command:
TRIG:SOUR IMM, see TRIGger<n>[:SEQuence] : SOURce on page 328

Trigger Source External
Defines triggering via a TTL signal at the "EXT TRIG/GATE IN" input connector on the
rear panel.

An edit dialog box is displayed to define the external trigger level.

For further details refer to the "Trigger Source" field in the "IQ Capture Settings" dialog
box.

This softkey is available for code domain measurements.

SCPI command:
TRIG:SOUR EXT, see TRIGger<n>[:SEQuence] : SOURce on page 328

Trigger Polarity
Sets the polarity of the trigger source.
The sweep starts after a positive or negative edge of the trigger signal. The default setting

is "Pos". The setting applies to all modes with the exception of the "Free Run" and
"Time" mode.

This softkey is available for code domain measurements.

"Pos" Level triggering: the sweep is stopped by the logic "0" signal and restar-
ted by the logical "1" signal after the gate delay time has elapsed.

"Neg" Edge triggering: the sweep is continued on a "0" to "1" transition for the
gate length duration after the gate delay time has elapsed.

SCPI command:

TRIGger<n>[:SEQuence] : SLOPe on page 328

[SENSe: ] SWEep:EGATe: POLarity on page 299
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Trigger Offset
Opens an edit dialog box to enter the time offset between the trigger signal and the start
of the sweep.

offset > 0: Start of the sweep is delayed

offset < 0: Sweep starts earlier (pre-trigger)

Only possible for span = 0 (e.g. I/Q Analyzer mode) and gated trigger
switched off

Maximum allowed range limited by the sweep time:
pretriggerax = sweep time

When using the R&S Digital I/Q Interface (R&S FSV-B17) with I/Q Analyzer
mode, the maximum range is limited by the number of pretrigger samples.

See the R&S Digital 1/Q Interface(R&S FSV-B17) description in the base
unit.

Inthe "External” or "IF Power" trigger mode, a common input signal is used for both trigger
and gate. Therefore, changes to the gate delay will affect the trigger delay (trigger offset)
as well.

SCPI command:
TRIGger<n>[:SEQuence] :HOLDoff [:TIME] on page 327

Softkeys of the Trace Menu for CDA Measurements

The following chapter describes all softkeys available in the "Trace" menu in "1xEV-DO
BTS Analysis" mode for Code Domain Analysis measurements.

For RF measurements, see the description for the base unit.

(01 1T LAy (TP PTPRR 108
Y= Dl (o] [ F U 108
1T T = (o) [ R 109
FN LT = o = PO PP 109
RN A 109
Clear Write

Overwrite mode: the trace is overwritten by each sweep. This is the default setting.
All available detectors can be selected.

SCPI command:
DISP:TRAC:MODE WRIT, see DISPlay[:WINDow<n>]:TRACe<t>:MODE
on page 249

Max Hold

The maximum value is determined over several sweeps and displayed. The analyzer
saves the sweep result in the trace memory only if the new value is greater than the
previous one.

The detector is automatically set to "Positive Peak".

This mode is especially useful with modulated or pulsed signals. The signal spectrum is
filled up upon each sweep until all signal components are detected in a kind of envelope.
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This mode is not available for statistics measurements.

SCPI command:
DISP:TRAC:MODE MAXH, see DISPlay [ :WINDow<n>]:TRACe<t>:MODE
on page 249

Min Hold

The minimum value is determined from several measurements and displayed. The ana-
lyzer saves for each sweep the smallest of the previously stored/currently measured val-
ues in the trace memory.

The detector is automatically set to "Negative Peak".

This mode is useful e.g. for making an unmodulated carrier in a composite signal visible.
Noise, interference signals or modulated signals are suppressed whereas a CW signal
is recognized by its constant level.

This mode is not available for statistics measurements.

SCPI command:
DISP:TRAC:MODE MINH, see DISPlay[:WINDow<n>] :TRACe<t>:MODE
on page 249

Average
The average is formed over several sweeps. The Sweep Count determines the number
of averaging procedures.

All available detectors can be selected. If the detector is automatically selected, the sam-
ple detector is used (see chapter 4.4.4.4, "Detector Overview", on page 170).

This mode is not available for statistics measurements.

SCPI command:
DISP:TRAC:MODE AVER, see DISPlay [ :WINDow<n>]:TRACe<t>:MODE
on page 249

View

The current contents of the trace memory are frozen and displayed.

Note: If a trace is frozen, the instrument settings, apart from level range and reference
level (see below), can be changed without impact on the displayed trace. The fact that
the displayed trace no longer matches the current instrument setting is indicated by the
#* jcon on the tab label.

If the level range or reference level is changed, the analyzer automatically adapts the
measured data to the changed display range. This allows an amplitude zoom to be made
after the measurement in order to show details of the trace.

SCPI command:
DISP:TRAC:MODE VIEW, see DISPlay[:WINDow<n>]:TRACe<t>:MODE
on page 249

Softkeys of the Auto Set Menu for CDA Measurements

The following chapter describes all softkeys available in the "Auto Set" menu in "1xEV-
DO Analysis" modes for CDA measurements.
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For RF measurements refer to the description of the AUTO SET key in the base unit.

N 1o 32 | 110
o TN = o RSP 110
F U} (o 3 I Y= BRI 110
RS T= ] 11T 110
L MEaS TIME IMANUAL. ...ttt ee et eeeeeeeesteeaeee et eeeeeseeaeeeeenes 110
L MEaS TIME AULO......cuieieeceeeeecee sttt ettt se et ss s e e aenena 110
Auto All

Performs all automatic settings.

e "Auto Freqg" on page 110
e "Auto Level" on page 110

SCPI command:
[SENSe:]ADJust :ALL on page 266

Auto Freq

Defines the center frequency automatically by determining the highest frequency level in
the frequency span. This function uses the signal counter; thus it is intended for use with
sinusoidal signals.

This function is not available for input from the R&S Digital 1/Q Interface (option R&S FSV-
B17).

SCPI command:
[SENSe: ] ADJust:FREQuency on page 267

Auto Level
Defines the optimal reference level for the current measurement automatically.

The measurement time for automatic leveling can be defined using the Settings softkey.

SCPI command:
[SENSe:]ADJust:LEVel on page 268

Settings
Opens a submenu to define settings for automatic leveling.

Possible settings are:

e "Meas Time Manual" on page 110
e "Meas Time Auto" on page 110

Meas Time Manual < Settings

Opens an edit dialog box to enter the duration of the level measurement in seconds. The
level measurement is used to determine the optimal reference level automatically (see
the "Auto Level" softkey, "Auto Level" on page 110). The default value is 1 ms.

SCPI command:
[SENSe:]ADJust:CONFigure:LEVel:DURation on page 267

Meas Time Auto — Settings
The level measurement is used to determine the optimal reference level automatically
(see the Auto Level softkey).
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This softkey resets the level measurement duration for automatic leveling to the default
value of 100 ms.

4.4.2.9 Softkeys of the Input/Output Menu for CDA Measurements

The following chapter describes all softkeys available in the "Input/Output" menu for CDA
measurements. For RF measurements, see chapter 4.4.3.7, "Softkeys of the Input/Out-
put Menu for RF Measurements", on page 163.

T o TU L (N @ L @ T PR 111
N 0T TSI Yo B o= F PR 111
ST (o =1 IS T T o Y 111
L INPUE PAEN. et ee e e ee e e e n e 111
L CONNECLEA DEVICE. ...ttt 112
L INPUL SAMPIE RALE......e.eeeeie ettt ee s en e 112
L FUIl SCAIE LEVEL......ouceveeieeietietiet et sttt 112
L LEVEI UNituuiiiiteiicicieisiceie ettt 112
L Adjust Reference Level to Full Scale LeVel.........occveeeeeeieeeeireeeeeeseeeseeene 112
Digital Baseband INfO........ccuuiuiiiiii e 112
TR 113
L TX SEHINGS....eeeeeeeeeeeeeeeee ettt ettt ettt e ettt ettt aeeene 113
O 1= 1173 o L= 113
L SN T0u ettt ettt ettt et ee et et e et et et e e et e et eae e ea et eneeeeaeeeeneneeenens 114
L Firmware UPAAte........coueveueeeieeeeieeeeeeeeeseeeesee et s eee s st ee s eesre s see e s e e 114
L R&S SUPPOM ..ttt ettt ettt e et e e e es s e e e ee e s seeenseenans 114
L DG CONT . ettt ee et et e e en e e e 114
Input (AC/DC)

Toggles the RF input of the analyzer between AC and DC coupling.

This function is not available for input from the R&S Digital 1/Q Interface (option R&S FSV-
B17).

SCPI command:
INPut:COUPling on page 320

Noise Source
Switches the supply voltage for an external noise source on or off. For details on con-
nectors refer to the Quick Start Guide, "Front and Rear Panel" chapter.

SCPI command:
DIAGnostic<n>:SERVice:NSOurce on page 329

Signal Source
Opens a dialog box to select the signal source. For "Digital Baseband (I/Q)", the source
can also be configured here.

Input Path — Signal Source

Defines whether the "RF Radio Frequency" or the "Baseband Digital" input path is used
for measurements. "Baseband Digital" is only available if option R&S FSV-B17 (R&S
Digital 1/Q Interface) is installed.
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Note: Note that the input path defines the characteristics of the signal, which differ sig-
nificantly between the RF input and digital input.

SCPI command:
INPut:SELect on page 325

Connected Device «— Signal Source

Displays the name of the device connected to the optional R&S Digital 1/Q Interface
(R&S FSV-B17) to provide Baseband Digital input. The device name cannot be changed
here.

The device name is unknown.

SCPI command:
INPut:DIQ:CDEVice on page 320

Input Sample Rate — Signal Source
Defines the sample rate of the digital I/Q signal source. This sample rate must correspond
with the sample rate provided by the connected device, e.g. a generator.

SCPI command:
INPut:DIQ:SRATe on page 323

Full Scale Level < Signal Source

The "Full Scale Level" defines the level that should correspond to an I/Q sample with the
magnitude "1".

The level can be defined either in dBm or Volt.

SCPI command:
INPut:DIQ:RANGe [ :UPPer] on page 322

Level Unit — Signal Source
Defines the unit used for the full scale level.

SCPI command:
INPut:DIQ:RANGe [ :UPPer] :UNIT on page 322

Adjust Reference Level to Full Scale Level — Signal Source
If enabled, the reference level is adjusted to the full scale level automatically if any change
occurs.

SCPI command:
INPut:DIQ:RANGe:COUP1ing on page 322

Digital Baseband Info

Displays a dialog box with information on the digital 1/Q input and output connection via
the optional R&S Digital 1/Q Interface (R&S FSV-B17), if available. The information
includes:

Device identification
Used port

e (Maximum) digital input/output sample rates and maximum digital input/output trans-
fer rates

e Status of the connection protocol
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e Status of the PRBS descewing test

Digital Baseband Info

Digital-IQ Input

Connected Device: SMUZ00A
Serial Number: 103634
Port: Out A
Digital Input Sample Rate: 100 MHz
Max Digital Input Transfer Rate: 100 MHz
Connection Protocol: Passed
PRBS Test Descewing: Passed
Digital-IQ Output
Connected Device: ExBox
Serial Number: 100064
Port: I0Q IN
Max Digital OQutput Transfer Rate: 110 MHz
Connection Protocol: Passed
PRBS Test Descewing: Done
Close

For details see "Interface Status Information" in "Instrument Functions - R&S Digital I/Q
Interface (Option R&S FSV-B17)" in the description of the base unit.

SCPI command:
INPut:DIQ:CDEVice on page 320

EXIQ
Opens a configuration dialog box for an optionally connected R&S EX-IQ-BOX and a
submenu to access the main settings quickly.

If the optional R&S DiglConf software is installed, the submenu consists only of one key
to access the software. Note that R&S DiglConf requires a USB connection (not
LAN!) from the analyzer to the R&S EX-IQ-BOX in addition to the R&S Digital I/Q
Interface connection. R&S DiglConf version 2.10 or higher is required.

For typical applications of the R&S EX-IQ-BOX see also the description of the R&S Digital
I/Q Interface (R&S FSV-B17) in the base unit manual.

For details on configuration see the "R&S®Ex I/Q Box - External Signal Interface Module
Manual".

For details on installation and operation of the R&S DiglConf software, see the "R&S®EX-
IQ-BOX Digital Interface Module R&S®DiglConf Software Operating Manual".

TX Settings — EXIQ
Opens the "EX-IQ-BOX Settings" dialog box to configure the analyzer for digital output
to a connected device ("Transmitter" Type).

RX Settings — EXIQ
Opens the "EX-IQ-BOX Settings" dialog box to configure the analyzer for digital input
from a connected device ("Receiver" Type).
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Send To — EXIQ
The configuration settings defined in the dialog box are transferred to the R&S EX-IQ-
BOX.

Firmware Update — EXIQ

If a firmware update for the R&S EX-IQ-BOX is delivered with the analyzer firmware, this
function is available. In this case, when you select the softkey, the firmware update is
performed.

R&S Support — EXIQ
Stores useful information for troubleshooting in case of errors.

This data is stored in the C:\R_S\Instr\user\Support directory on the instrument.

If you contact the Rohde&Schwarz support to get help for a certain problem, send these
files to the support in order to identify and solve the problem faster.

DiglConf — EXIQ
Starts the optional R&S DiglConf application. This softkey is only available if the optional
software is installed.

To return to the analyzer application, press any key on the front panel. The application
is displayed with the "EXIQ" menu, regardless of which key was pressed.

For details on the R&S DiglConf application, see the "R&S®EX-IQ-BOX Digital Interface
Module R&S®DiglConf Software Operating Manual".

Note: If you close the R&S DiglConf window using the "Close" icon, the window is mini-
mized, not closed.

If you select the "File > Exit" menu item in the R&S DiglConf window, the application is
closed. Note that in this case the settings are lost and the EX-IQ-BOX functionality is no
longer available until you restart the application using the "DiglConf" softkey in the ana-
lyzer once again.

SCPI command:

Remote commands for the R&S DiglConf software always begin with SOURce : EBOX.
Such commands are passed on from the analyzer to the R&S DiglConf automatically
which then configures the R&S EX-IQ-BOX via the USB connection.

All remote commands available for configuration via the R&S DiglConf software are
described in the "R&S®EX-IQ-BOX Digital Interface Module R&S®DiglConf Software
Operating Manual”.

Example 1:

SOURce :EBOX: *RST

SOURce :EBOX:*IDN?

Result:

"Rohde&Schwarz,DiglConf,02.05.436 Build 47"

Example 2:

SOURce :EBOX:USER:CLOCk:REFerence: FREQuency 5MHZ

Defines the frequency value of the reference clock.
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Softkeys and Menus for RF Measurements

The following chapter describes the softkeys and menus available for RF measurements
in 1XEVDO BTS Analysis mode.

All menus not described here are the same as for the base unit, see the description there.

Softkeys of the Measurement Menu

The following chapter describes all softkeys available in the "Measurement" menu in
"CDMA2000 Analysis" or "1xEV-DO Analysis" mode. It is possible that your instrument
configuration does not provide all softkeys. If a softkey is only available with a special
option, model or (measurement) mode, this information is delivered in the corresponding
softkey description.

Code DOMAIN ANGIYZET........ueiiiiie ittt e e et e e e e s rbbeeee e e e e aans 117
01T 117
L AQJUSE REF VL.t st s st s nseenans 118

(07 g T =011V = T A O I 118
A Te (o1 Lo OSSR 118

L CP/ACLR SEttiNGS......cvcveveeeeeeeececeeseeceeeeseeeeeseseeeseseeeseeeseeeeeseaeseaeseseteseaesesesens 119

L Of TX CNAN.ceeeeeeeeeeeeeeeee ettt 119

O oLV 1@ 1= OO 119

L ChanNEl SEIUP......eeeeeeeeeeeeeeee et ee et ee et e s en e ses e 120

L BandWidth.......c.cueeeeiieeeceececeeececeeee ettt 120

L ACLR REfEreNCe......eeveeeeeeteeeeeeeeeer st 121

L SPACING. ..ttt ettt es e 121

L N Y 0T OSSR RRRR 123

L Weighting Filter.......cueveveveeeeeeeeeeeeceeeeeetete e, 123

L LIS ettt eene 123

L Limit CheCKiNG....c.cvceeeeeeeeeeee et 123

L ReIAtIVE LiMit.....vceeeeeeeeeeeeieeeeeeeeeeseee s e s e e e eese e 124

L ADSOIULE LiMit....cveeeeeeeeeeeeecieeseceereeee st 124

3 Y-Y o RO 124

L CNAN PWITHZ. ..ot 124

L P OWET IMOTE. ..ottt ettt eee et e e e eee e e eneeeneeene 125

L CIAIIWVIIE. ..ottt e e e e e ee e e e e eeeeeeeeeeenennenean 125

L MaX HOI...ccvcveeeeeeeececeecee ettt sttt 125

L SEIECt TTACE ettt e e e ee e e e e e e eee et e e eeeeeeeeeeeeeeeeeens 125

L ACLR (ADS/RE).....eeieeieitiieeseeeeeseeeseeee et eeeees st essssaesses s saesenas 125

L AGJUSE SEHINGS....vevvevereeeeeeeeeeeeee e eeee e et aeaeae ettt se e eeer s s ennaes 125

L SWEEP TIME. ettt ee et n e e n e e 126

L Fast ACLR (ON/Off)......ccueuereeeeeeeeeeeeeeeeeeeeeseseseeesesesesseesessesssssssssssseseseeesesesens 126

Y O = = LY {2V =0 Vo= YU 126

L N OISE COMTECHON. ...ttt ettt et e et et e e e e eee e e e eeeeeeeeeeeeeeneeeene 127

L AGJUSE REF VL.t ee e esseeen e ee e seenens 127
Spectrum EmISSION MaSK.........cccoi ittt 127
L SWEED LISt ettt e e en e e e e e 127

L Sweep List dialog DOX.........cveveeeeerreeerereeeeteeeeeteeee e seeseesseeseseeeneas 127

L Range Start / Range StOP.......ceveveeeeeerreeeeeeeesesveseseeessesenanens 128
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L FASt SEM....cvieiieiiceicie ettt 128

L BT Ty Pttt ee e et n et ses e 128

L RBW oottt bbb 128

L VBW .ttt 129

L Sweep Time MOode.........ocooveeeeeeceeeeeeee e 129

L SWEEP TIME...eeeeceeee et 129

L REf. LEVEL..eeeieieeeceeeeeeeeecectete ettt 129

L RF Att. MOGE.....coouieivieieciicieicsie sttt 129

L RE AtENUALON. ...ttt ee e en et n e 129

L PrEAMP. .. ettt et et ee et ee e e e 129

L TranSd. FACIOT. ...ttt 129

L Limit CRECK T-4...e.veeeeceeeeeceeeeee st 130

L ADS Limit Start........ceveveeeeeeceeteeeeeeeeeceete st 130

L ADS LIt STOP...veeeeeeeeeeeeeee et et eee s e e een e 130

L Rel Limit Start........cccoveveiieerieeeiieeieeste sttt 130

L Rl LiMit STOP...c.vieiveeeeee it st eeeeeeeeeeeeeeesee e s e eesee e 130

L ClOSE SWEEP LiSt. ...t s e 131

L Insert before RANGE. ........c.cucueueveueeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeseeeeesenenesenennans 131

L InSert after RANGE......c.cueveveeeveeeeeteeeeeteeeeeeeeeeeeeeeeeeeeeseeeeeseseeesenenesesennans 131

L Delete RANGE......cucveveveveeeveeeeeeeeeeeeeeeeeeeeeesssesasasaeteeeeaetessssesseseseeseenans 131

L SYMMELIC SEIUP ... ettt et en e 131

L Edit RefEreNCe RANGE. ......eeeeeeeeeeeeeeeeeee e ee s en e en e 132

L List EVAIUALION. .....cucvieieereiiecieteieee ettt nns 132
L List Evaluation (ON/Off).........cceueueueuceeeeereeeeeeeeeeeeeeeeseseseseeseseseseseseans 133

L MIAIGIN. ettt ettt ettt et s e enen s 133

L SHOW PEEKS........cecevrereeeeeeeeeeeeeesensae e sesese s s enas s ssns s enssesesenanes 133

L SaVve EVAIUBHON LiSt.......ceeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeaeen s e aesenseeeeans 133

L ASCI File EXPOMt. ..ot eeeeeee e e ee e een e 133

L DECIM SEP. ettt et ee e nen e 134

L Edit REfEreNCe RANGE. ......ceeeeeeeeeeeeeeeeeeee e e et et ee et n e een e 134
L Edit POWEE ClaSSES. .....eeveueeeeeeeseeeeeeeeeeeeeeeeeeeeses e eeseeeeseseeeseeeseeeeeees e s eeeeens 135
L USEA POWET ClaSSES......eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee e ee e ee e snaneeeen 135

L PIMIN/PMAX.....vvveeeecteeetesesesesesaeae s s aesese s s ssaessses s sssesesessnnanes 135

L SWEEP LISttt e e en s en e 136

N 1o 11 L= o 7= YOO 136

L BaNACIASS. ...ttt ettt ettt e e e e e e enans 136
L Load Standard...........ceveeeeuereriiiiieeie et 136
L SaVE AS StANAAIG. ...ttt ee et en e e e 136
L MEaS SHArt/SIOP......oeieeeeeieeeeeeeeeeeeeeee e e e et ee st ee s nen e eenena 136
L ReStOre Standard FilES.........euueweeeeeeeeeeeeeeeeeeeeeeeeeeeeeeessaeeeeeeeeeeeeeeeeneeeeens 137
Occupied BandWidth..............ueeiiiiieiiieiieiceeeee e 137
L % Power Bandwidth (SPAN > 0).......cceueueeeeeeeeeeeeeeeeeeeseeeeeeeeeeeeseeeeeeeseeeeee s 137
L Channel Bandwidth (SPan > 0).......c.ccueiiueeeieieeiseeeeeeeeeee s e s eese s s 137
L Adjust Ref LVI (SPAN > 0).....cueueuereeeeeeeeeeeeeteeeeeietevesesessseeeseeeeeseessesesesesesenens 137
L AQJUSE SEHINGS....cvcvcveveeeeeteeetetetetetetete et e et et eeeeeseeeseeees s s s s s s anananansneees 138
(010 0 138
L RES BW....eeeeeectee ettt tes s st s s st sesnen s s sennanaetans 138
L Of SAMPIES ..ttt e ee et ee et et et e e e e et e seeee e et e seeeeeneneesenaneean 138
L SCAIING. e+ ettt ee et et e et et s ee et e ee et e e e e e e s e e e ee s e 138
L X-AXIS REF LEVEL.....vuveeieerriiecieiiee et 138
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L X-AXIS RANGE ..ttt et ee e s en et e en e 139

L Range LG 100 dB......ooveeeeeeeeeeeeeeeeeeeeeeeeeeeees e eeses e enens 139

L RANGE LOG 50 dB.....veeeeeeeeeeee e es s 139

L Range Log 10 dB.....cucveeeeeeeeeeeeeeeeececte ettt ee s, 139

L RANGE LOG 5 AB.....vvveeeeeeeeeee ettt en e en s, 140

L RANGE LOG 1 AB...ecvevvieeeeeeeeeeeeeeeeeeete e, 140

L Range Log ManUal........c.ccueueueueureeeeerecerceereseseseeeseeeeesseenenenaen. 140

L RANGE LINEAI You.veeeeeeeeeeeeeeeeeeeeeee et ee e en e e 140

L RANGE LiN. UNite...eeieeeeeeeeeeeeeeeeeseeeeeeee et ee e en e 140

L y-AXIS MAX VAIUE. ...ttt see e 141

L y-AXIS MIN VaIUE.......ceeeeeeececeeeeseeeeee et s st 141

L yoURt Y0/ADS......ececeeeceeececaetete et te ettt et ee e s e e s anenenenennans 141

L Default SEHNGS.....c.cueeeereeeeeeeeeeeeeteeeeeeeeeseeeseteteseteseseteseeesesssessasseananas 141

L AJUSE SEHINGS. ...ttt e et s s een e s s 141

L Gated Trgger (ON/OF). ... eeeeeeeeeeeeeeeeeeeeeseeeee et eese e eenesseseseeesenenseses e 142
L Gate RANGES. ... ettt ettt ee ettt en e ee e ae s seenens 142
L AQJUSE SEINGS ...ttt ee e ee et e e e e s e e e e eee s e e e eeeeens 143
A ST L 1= TP 143
L NO OF HAIfSIOLS. ...ttt ettt es st n e 143
L RF:SIOt FUI TAIE. ettt eeee e sesee s 143
L BUISt Fit ON Offu.....vvecececveeeeceeeceeeeee ettt ee e es s ss s ese e saneneens 143
L REFEIENCE MEAN PWI... ettt et s e e e ee e e e e eaeeeeeeeeeseeeeenes 143
L REFEIENCE MANUAL. ... vttt eeeee et e e et e e ee et e e eee e seeeeeneeeeeeenesaeeeenenns 144
L Set MEAN 0 MANUAL ...ttt ettt s e ee et et eeeeeeeeeee e eeeeeees 144
L RESAM ON Fall......veceieieeeeeeeeceeeeeee e s et es et en e 144
L RESIOrE STD LINES....eeieeeeeeeeeeeee et ee e en e ee e 144
O IR T 0 2= | (VL= Lio) 2 YOS SSRR 144
L AGJUST REF LVttt en et e s s s s s en s s 144

Code Domain Analyzer
Starts the Code Domain Analyzer and opens the "Code Domain Analyzer" menu. Select
the desired result display via this menu.

For details refer to chapter 4.4.2.1, "Softkeys of the Code Domain Analyzer menu in BTS

mode",

on page 65 or .chapter 4.4.2.2, "Softkeys of the Code Domain Analyzer Menu in

MS Mode", on page 83 For details on the measurements in the code domain, initial con-
figuration and screen layout refer to chapter 4.4.1, "Measurements and Result Dis-

plays",

on page 32.

SCPI command:
CONFigure:CDPower [:BTS] :MEASurement on page 244

Power

Starts the Signal Channel Power measurement, in which the power of a single channel
is determined.

SCPI command:
CONFigure:CDPower [ :BTS] :MEASurement on page 244
CALCulate<n>:MARKer<m>:FUNCtion:POWer:RESult on page 201
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Adjust Ref Lvl — Power

Adjusts the reference level to the measured channel power. This ensures that the settings
of the RF attenuation and the reference level are optimally adjusted to the signal level
without overloading the analyzer or limiting the dynamic range by a too small S/N ratio.

For details on manual settings see "Settings of CP/ACLR test parameters" in the descrip-
tion of the base unit.

The reference level is not influenced by the selection of a standard. To achieve an opti-
mum dynamic range, the reference level has to be set in a way that places the signal
maximum close to the reference level without forcing an overload message. Since the
measurement bandwidth for channel power measurements is significantly lower than the
signal bandwidth, the signal path may be overloaded although the trace is still significantly
below the reference level.

SCPI command:
[SENSe: ] POWer:ACHannel : PRESet :RLEVel on page 293

Ch Power ACLR
Activates the Adjacent Channel Power measurement.

In this measurement the power of the carrier and its adjacent and alternate channels is
determined.

SCPI command:

CONFigure:CDPower [ :BTS] :MEASurement on page 244
CALCulate<n>:MARKer<m>:FUNCtion:POWer:RESult on page 201

Bandclass < Ch Power ACLR
Opens a dialog box to select the bandclass. The following bandclasses are available:

Band Class 0 800 MHz Cellular Band
Band Class 1 1.9 GHz PCS Band
Band Class 2 TACS Band

Band Class 3A JTACS Band:

>832 MHz and < 834 MHz
>838 MHz and < 846 MHz
>860 MHz and < 895 MHz

Band Class 3B JTACS Band:

>810 MHz and < 860 MHz
except:

>832 MHz and = 834 MHz
>838 MHz and =< 846 MHz

Band Class 3C JTACS Band:
<810 MHz and >895 MHz

Band Class 4 Korean PCS Band
Band Class 5 450 MHz NMT Band
Band Class 6 2 GHz IMT-2000 Band
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Band Class 7 700 MHz Band

Band Class 8 1800 MHz Band

Band Class 9 900 MHz Band

Band Class 10 Secondary 800 MHz

Band Class 11 400 MHz European PAMR Band
Band Class 12 800 MHz PAMR Band

Band Class 13 2.5 GHz IMT-2000 Extension Band
Band Class 14 US PCS 1.9 GHz Band

Band Class 15 AWS Band

Band Class 16 US 2.5 GHz Band

Band Class 17 US 2.5 GHz Forward Link Only Band

SCPI command:
CONFigure:CDPower [:BTS] :BCLass on page 235

CP/ACLR Settings < Ch Power ACLR

Opens a submenu to configure the channel power and adjacent channel power mea-
surement independently of the predefined standards (for details see also chap-

ter 4.4.4.14, "Predefined CP/ACLR Standards", on page 187 and chapter 4.4.4.15,
"Optimized Settings for CP/ACLR Test Parameters", on page 188).

# of TX Chan — CP/ACLR Settings < Ch Power ACLR

Opens an edit dialog box to enter the number of carrier signals to be taken into account
in channel and adjacent-channel power measurements. Values from 1 to 18 are allowed.
SCPI command:

[SENSe: ] POWer:ACHannel : TXCHannel : COUNt on page 296

# of Adj Chan — CP/ACLR Settings < Ch Power ACLR
Opens an edit dialog box to enter the number of adjacent channels to be considered in
the adjacent-channel power measurement. Values from 0 to 12 are allowed.

The following measurements are performed depending on the number of the channels:

0 Only the channel powers are measured.
1 The channel powers and the power of the upper and lower adjacent channel are measured.
2 The channel powers, the power of the upper and lower adjacent channel, and of the next higher

and lower channel (alternate channel 1) are measured.

3 The channel power, the power of the upper and lower adjacent channel, the power of the next
higher and lower channel (alternate channel 1), and of the next but one higher and lower adjacent
channel (alternate channel 2) are measured.
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12 The channel power, the power of the upper and lower adjacent channel, and the power of the all
higher and lower channels (alternate channel 1 to 11) are measured.

SCPI command:
[SENSe: ] POWer:ACHannel :ACPairs on page 288

Channel Setup — CP/ACLR Settings — Ch Power ACLR
Opens a dialog to define the channel settings for all channels, independant of the defined
number of used TX or adjacent channels.

TX 10 |14.0 kHz ALT9  |14.0 kHz

TX 11 [14.0 kHz ALT10 |14.0 kHz

x
Channel Bandwidth Channel Bandwidth
TX1 [14.0kHz | & |14.0 kHz |
TX2  [14.0kHz | ALTL  |14.0 kHz |
T™X3  [14.0kHz | ALT2  [14.0kHZ |
TX4  [14.0kHz | ALT3  |14.0 kHz |
TX5  [14.0kHz | ALT4 140 kHZ |
TX6 |14.0kHz | ALTS 140 kHZ |
TX7  |14.0kHz | ALT6  [14.0 kHz |
TX8 [14.0kHz | ALT?7  [14.0kHZ |
TX9  [14.0kHz | ALTE  |14.0 kHz |
l ]
l ]
l ]

TX 12 [14.0kHz ALT11 |14.0 kHz

ACLR Reference [T}( CHANMEL 1 3]

The dialog contains the following tabs:

"Bandwidth" on page 120
"Spacing" on page 121
"Names" on page 123
"Weighting Filter" on page 123
"Limits" on page 123

Bandwidth — Channel Setup «— CP/ACLR Settings — Ch Power ACLR

Define the channel bandwidths for the transmission channels and the adjacent channels.
"TX" is only available for the multi-carrier ACLR measurement. When you change the
bandwidth for one channel, the value is automatically also defined for all subsequent
channels of the same type.
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The transmission-channel bandwidth is normally defined by the transmission standard.
The correct bandwidth is set automatically for the selected standard (see chap-
ter 4.4.4.15, "Optimized Settings for CP/ACLR Test Parameters”, on page 188).

e Measurements in zero span (see Fast ACLR (On/Off) softkey) are performed in the
zero span mode. The channel limits are indicated by vertical lines. For measurements
requiring channel bandwidths deviating from those defined in the selected standard
the IBW method is to be used.

e With the IBW method (see Fast ACLR (On/Off) softkey), the channel bandwidth limits

are marked by two vertical lines right and left of the channel center frequency. Thus
you can visually check whether the entire power of the signal under test is within the
selected channel bandwidth.
If measuring according to the IBW method ("Fast ACLR Off"), the bandwidths of the
different adjacent channels are to be entered numerically. Since all adjacent channels
often have the same bandwidth, the other alternate channels are set to the bandwidth
of the adjacent channel when it is changed. Thus, only one value needs to be entered
in case of equal adjacent channel bandwidths.

For details on available channel filters see chapter 4.4.4.6, "Selecting the Appropriate
Filter Type", on page 173.

SCPI command:

[SENSe: ] POWer:ACHannel :BANDwidth |BWIDth[:CHANnel<channel>]

on page 288

[SENSe: ] POWer:ACHannel :BANDwidth |BWIDth:ACHannel on page 288
[SENSe: ]| POWer:ACHannel :BANDwidth |BWIDth:ALTernate<channel>

on page 289

ACLR Reference < Bandwidth < Channel Setup — CP/ACLR Settings < Ch Power
ACLR

Select the transmission channel to which the relative adjacent-channel power values
should be referenced.

TX Channel 1 Transmission channel 1 is used.

Min Power TX Channel The transmission channel with the lowest power is used as a reference
channel.

Max Power TX Channel The transmission channel with the highest power is used as a refer-

ence channel.

Lowest & Highest Channel The outer left-hand transmission channel is the reference channel for
the lower adjacent channels, the outer right-hand transmission chan-
nel that for the upper adjacent channels.

SCPI command:
[SENSe: ] POWer:ACHannel :REFerence: TXCHannel :MANual on page 294
[SENSe: ] POWer:ACHannel :REFerence: TXCHannel : AUTO on page 294

Spacing — Channel Setup — CP/ACLR Settings — Ch Power ACLR
Define the channel spacings for the TX channels and for the adjacent channels.

e TX channels (left column)
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TX1-2 spacing between the first and the second carrier

TX2-3 spacing between the second and the third carrier

The spacings between all adjacent TX channels can be defined separately. When you
change the spacing for one channel, the value is automatically also defined for all sub-
sequent TX channels in order to set up a system with equal TX channel spacing quickly.
For different spacings, a setup from top to bottom is necessary.

If the spacings are not equal, the channel distribution according to the center frequency

is as follows:
Odd number of TX channels The middle TX channel is centered to center frequency.
Even number of TX channels The two TX channels in the middle are used to calculate the frequency
between those two channels. This frequency is aligned to the center
frequency.

e Adjacent channels (right column)
Since all the adjacent channels often have the same distance to each other, the
modification of the adjacent-channel spacing (ADJ) causes a change in all higher
adjacent-channel spacings (ALT1, ALTZ2, ...): they are all multiplied by the same fac-
tor (new spacing value/old spacing value). Thus only one value needs to be entered
in case of equal channel spacing. A modification of a higher adjacent-channel spacing
(ALT1, ALT2, ...) causes a change by the same factor in all higher adjacent-channel
spacings, while the lower adjacent-channel spacings remain unchanged.
Example:
In the default setting, the adjacent channels have the following spacing: 20 kHz
("ADJ"), 40 kHz ("ALT1"), 60 kHz ("ALT2"), 80 kHz ("ALT3"), 100 kHz ("ALT4"), ...
If the spacing of the first adjacent channel ("ADJ") is set to 40 kHz, the spacing of all
other adjacent channels is multiplied by factor 2 to result in 80 kHz ("ALT1"), 120 kHz
("ALT2"), 160 kHz ("ALT3"), ...
If, starting from the default setting, the spacing of the 5th adjacent channel ("ALT4")
is set to 150 kHz, the spacing of all higher adjacent channels is multiplied by factor
1.5 to result in 180 kHz ("ALT5"), 210 kHz ("ALT6"), 240 kHz ("ALT7"), ...
Ifa ACLR or MC-ACLR measurement is started, all settings according to the standard
including the channel bandwidths and channel spacings are set and can be adjusted
afterwards.

SCPI command:

[SENSe: ] POWer:ACHannel : SPACing:CHANnel<channel> on page 295
[SENSe: ] POWer:ACHannel :SPACing[:ACHannel] on page 295

[SENSe: ] POWer:ACHannel:SPACing:ALTernate<channel> on page 295
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Names < Channel Setup — CP/ACLR Settings — Ch Power ACLR

Define user-specific channel names for each channel. The names defined here are dis-
played in the result diagram and result table.

SCPI command:

[SENSe: ] POWer:ACHannel : NAME : ACHannel on page 292

[SENSe: ] POWer:ACHannel :NAME : ALTernate<channel> on page 292

[SENSe: ] POWer:ACHannel : NAME : CHANnel<channel> on page 292

Weighting Filter — Channel Setup «— CP/ACLR Settings < Ch Power ACLR
Define weighting filters for all channels. Weighting filters are not available for all supported
standards and cannot always be defined manually where they are available.

The dialog contains the following fields:

Field Description

Channel e TX 1-18: TX channels
e  ADJ: Adjacent channel
e ALT1-11: Alternate channels

Active Activates/Deactivates the weighting filter for the selected and any subsequent channels of
the same type

Alpha Defines the alpha value for the weighting filter for the selected and any subsequent channels
of the same type

SCPI command:

POW:ACH:FILT:CHAN1 ON, see [SENSe: ] POWer:ACHannel :FILTer [:STATe] :
CHANnel<channel> on page 291

Activates the weighting filter for TX channel 1.

POW:ACH:FILT:ALPH:CHAN1 0, 35see [SENSe: ] POWer:ACHannel :FILTer:
ALPHa:CHANnel<channel> on page 290

Sets the alpha value for the weighting filter for TX channel 1 to 0,35.
POW:ACH:FILT:ACH ON see [SENSe: | POWer:ACHannel :FILTer[:STATe] :
ACHannel on page 290

Activates the weighting filter for the adjacent channel.

POW:ACH:FILT:ALPH:ACH 0,35 see [SENSe: | POWer:ACHannel :FILTer:
ALPHa:ACHannel on page 289

Sets the alpha value for the weighting filter for the adjacent channel to 0,35.
POW:ACH:FILT:ALT1 ON see [SENSe: ] POWer:ACHannel:FILTer[:STATe] :
ALTernate<channel> on page 290

Activates the alpha value for the weighting filter for the alternate channel 1.
POW:ACH:FILT:ALPH:ALT1 0,35 see [SENSe:]|POWer:ACHannel :FILTer:
ALPHa:ALTernate<channel> on page 289

Sets the alpha value for the weighting filter for the alternate channel 1 to 0,35.

Limits < Channel Setup < CP/ACLR Settings < Ch Power ACLR
Activate and define the limits for the ACLR measurement.

Limit Checking — Limits — Channel Setup — CP/ACLR Settings < Ch Power ACLR
Activate or deactivate limit checking for the ACLR measurement.
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The following rules apply for the limits:

e A separate limit can be defined for each adjacent channel. The limit applies to both
the upper and the lower adjacent channel.

e Arelative and/or absolute limit can be defined. The check of both limit values can be
activated independently.

e The analyzer checks adherence to the limits irrespective of whether the limits are
absolute or relative or whether the measurement is carried out with absolute or rel-
ative levels. If both limits are active and if the higher of both limit values is exceeded,
the measured value is marked by a preceding asterisk.

SCPI command:

CALCulate<n>:LIMit<k>:ACPower[:STATe] on page 221
CALCulate<n>:LIMit<k>:ACPower:ACHannel :RESult on page 218
CALCulate<n>:LIMit<k>:ACPower:ALTernate<channel>[:RELative]
on page 220

Relative Limit < Limits < Channel Setup <— CP/ACLR Settings < Ch Power ACLR
Defines a limit relative to the carrier signal.

SCPI command:

CALC:LIM:ACP ON, see CALCulate<n>:LIMit<k>:ACPower|[:STATe]
on page 221

CALC:LIM:ACP:<adjacent-channel> 0dBc, 0dBc
CALC:LIM:ACP:<adjacent-channel>:STAT ON

Absolute Limit — Limits < Channel Setup — CP/ACLR Settings — Ch Power ACLR
Defines an absolute limit.

SCPI command:

CALC:LIM:ACP ON, see CALCulate<n>:LIMit<k>:ACPower|[:STATe]

on page 221

CALC:LIM:ACP:<adjacent-channel>:ABS -10dBm, -10dBm
CALC:LIM:ACP:<adjacent-channel>:ABS:STAT ON, see CALCulate<n>:
LIMit<k>:ACPower:ACHannel :ABSolute:STATe on page 216

Check « Limits «— Channel Setup «— CP/ACLR Settings < Ch Power ACLR
Activate or deactivate the limit to be considered during a limit check. The check of both
limit values can be activated independently.

Chan Pwr/Hz — CP/ACLR Settings <— Ch Power ACLR

If deactivated, the channel power is displayed in dBm. If activated, the channel power
density is displayed instead. Thus, the absolute unit of the channel power is switched
from dBm to dBm/Hz. The channel power density in dBm/Hz corresponds to the power
inside a bandwidth of 1 Hz and is calculated as follows:

"channel power density = channel power — logo(channel bandwidth)"

By means of this function it is possible e.g. to measure the signal/noise power density or
use the additional functions "ACLR (Abs/Rel)" on page 125 and "ACLR Reference"
on page 121 to obtain the signal to noise ratio.

SCPI command:
CALCulate<n>:MARKer<m>:FUNCtion:POWer:RESult:PHZ on page 202
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Power Mode — CP/ACLR Settings — Ch Power ACLR
Opens a submenu to select the power mode.

Clear/Write < Power Mode «— CP/ACLR Settings — Ch Power ACLR

If this mode is activated, the channel power and the adjacent channel powers are calcu-
lated directly from the current trace (default mode).

SCPI command:

CALC:MARK:FUNC:POW:MODE WRIT, see CALCulate<n>:MARKer<m>:FUNCtion:
POWer : MODE on page 201

Max Hold < Power Mode < CP/ACLR Settings «— Ch Power ACLR

If this mode is activated, the power values are calculated from the current trace and
compared with the previous power value using a maximum algorithm. The higher value
is retained. If activated, the enhancement label "Pwr Max" is displayed.

SCPI command:
CALC:MARK:FUNC: POW:MODE MAXH, see CALCulate<n>:MARKer<m>:FUNCtion:
POWer : MODE on page 201

Select Trace — CP/ACLR Settings — Ch Power ACLR

Opens an edit dialog box to enter the trace number on which the CP/ACLR measurement
is to be performed. Only activated traces can be selected (for details on trace modes see
chapter 4.4.4.5, "Trace Mode Overview", on page 171).

SCPI command:
[SENSe: ] POWer: TRACe on page 297

ACLR (Abs/Rel) — CP/ACLR Settings < Ch Power ACLR
Switches between absolute and relative power measurement in the adjacent channels.

Abs The absolute power in the adjacent channels is displayed in the unit of the y-axis, e.g. in dBm,
dBpV.

Rel The level of the adjacent channels is displayed relative to the level of the transmission channel in
dBc.

SCPI command:
[SENSe: ] POWer:ACHannel :MODE on page 291

Adjust Settings — CP/ACLR Settings — Ch Power ACLR

Automatically optimizes all instrument settings for the selected channel configuration
(channel bandwidth, channel spacing) within a specific frequency range (channel band-
width). The adjustment is carried out only once. If necessary, the instrument settings can
be changed later.

For details on the settings of span, resolution bandwidth, video bandwidth, detector and
trace averaging see chapter 4.4.4.15, "Optimized Settings for CP/ACLR Test Parame-
ters", on page 188.

SCPI command:
[SENSe: ] POWer:ACHannel : PRESet on page 293
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Sweep Time — Ch Power ACLR
Opens an edit dialog box to enter the sweep time. With the RMS detector, a longer sweep
time increases the stability of the measurement results.

The function of this softkey is identical to the Sweeptime Manual softkey in the "Band-
width" menu.

SCPI command:
[SENSe: ] SWEep: TIME on page 303

Fast ACLR (On/Off) — Ch Power ACLR
Switches between the IBW method ("Fast ACLR Off") and the zero span method ("Fast
ACLR On").

When switched on, the analyzer sets the center frequency consecutively to the different
channel center frequencies and measures the power with the selected measurementtime
(= sweep time/number of channels). The RBW filters suitable for the selected standard

and frequency offset are automatically used (e.g. root raised cos with IS 136). For details
on available channel filters see chapter 4.4.4.6, "Selecting the Appropriate Filter Type",
on page 173.

The RMS detector is used for obtaining correct power measurement results. Therefore
this requires no software correction factors.

Measured values are output as a list. The powers of the transmission channels are output
in dBm, the powers of the adjacent channels in dBm.

The sweep time is selected depending on the desired reproducibility of results. Repro-
ducibility increases with sweep time since power measurement is then performed over a
longer time period. As a general approach, it can be assumed that approx. 500 non-
correlated measured values are required for a reproducibility of 0.5 dB (99 % of the
measurements are within 0.5 dB of the true measured value). This holds true for white
noise. The measured values are considered as non-correlated if their time interval cor-
responds to the reciprocal of the measured bandwidth.

With IS 136 the measurement bandwidth is approx. 25 kHz, i.e. measured values at an
interval of 40 ps are considered as non-correlated. A measurement time of 40 ms is thus
required per channel for 1000 measured values. This is the default sweep time which the
analyzer sets in coupled mode. Approx. 5000 measured values are required for a repro-
ducibility of 0.1 dB (99 %), i.e. the measurement time is to be increased to 200 ms.

SCPI command:
[SENSe: ] POWer:HSPeed on page 296

Set CP Reference — Ch Power ACLR

Defines the currently measured channel power as the reference value if channel power
measurement is activated. The reference value is displayed in the "Tx1 (Ref) Power" field;
the default value is 0 dBm.

The softkey is available only for multi carrier ACLR measurements.

In adjacent-channel power measurement with one or several carrier signals, the power
is always referenced to a transmission channel, i.e. no value is displayed for "Tx1 (Ref)
Power".

SCPI command:
[SENSe: ] POWer:ACHannel :REFerence:AUTO ONCE on page 294
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Noise Correction — Ch Power ACLR
If activated, the results are corrected by the instrument's inherent noise, which increases
the dynamic range.

When the function is switched on, a reference measurement of the instrument's inherent
noise is carried out. The noise power measured is then subtracted from the power in the
channel that is being examined.

The inherent noise of the instrument depends on the selected center frequency, resolu-
tion bandwidth and level setting. Therefore, the correction function is disabled whenever
one of these parameters is changed. A disable message is displayed on the screen.

To enable the correction function in conjunction with the changed setting, press the soft-
key once more. A new reference measurement is carried out.

SCPI command:
[SENSe: ] POWer:NCORrection on page 297

Adjust Ref Lvl < Ch Power ACLR

Adjusts the reference level to the measured channel power. This ensures that the settings
of the RF attenuation and the reference level are optimally adjusted to the signal level
without overloading the analyzer or limiting the dynamic range by a too small S/N ratio.

For details on manual settings see "Settings of CP/ACLR test parameters" in the descrip-
tion of the base unit.

The reference level is not influenced by the selection of a standard. To achieve an opti-
mum dynamic range, the reference level has to be set in a way that places the signal
maximum close to the reference level without forcing an overload message. Since the
measurement bandwidth for channel power measurements is significantly lower than the
signal bandwidth, the signal path may be overloaded although the trace is still significantly
below the reference level.

SCPI command:
[SENSe: ] POWer:ACHannel : PRESet :RLEVel on page 293

Spectrum Emission Mask
Performs a comparison of the signal power in different carrier offset ranges with the
maximum values specified in the 1xEV-DO specification.

SCPI command:
CONFigure:CDPower [:BTS] :MEASurement on page 244
CALCulate<n>:LIMit<k>:FATIL on page 222

Sweep List — Spectrum Emission Mask
Opens a submenu to edit the sweep list and displays the "Sweep List" dialog box.

Sweep List dialog box < Sweep List < Spectrum Emission Mask

After a preset, the sweep list contains a set of default ranges and parameters. For each
range, you can change the parameters listed below. To insert or delete ranges, use the
"Insert Before Range", "Insert After Range", "Delete Range" softkeys. The measurement
results are not updated during editing but on closing the dialog box ("Edit Sweep List/
Close Sweep List" softkey, see "Close Sweep List" on page 131).
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The changes of the sweep list are only kept until you load another parameter set (by
pressing PRESET or by loading an XML file). If you want a parameter set to be available
permanently, create an XML file for this configuration (for details refer to chapter 4.4.4.10,
"Format Description of Spectrum Emission Mask XML Files", on page 176).

If you load one of the provided XML files ("Load Standard" softkey, see "Load Standard"
on page 136), the sweep list contains ranges and parameters according to the selected
standard. For further details refer also to chapter 4.4.4.11, "Provided XML Files for the
Spectrum Emission Mask Measurement", on page 182.

Note: If you edit the sweep list, always follow the rules and consider the limitations
described in chapter 4.4.4.12, "Ranges and Range Settings", on page 184.

Range Start / Range Stop — Sweep List dialog box < Sweep List < Spectrum
Emission Mask

Sets the start frequency/stop frequency of the selected range. Follow the rules described
in chapter 4.4.4.12, "Ranges and Range Settings", on page 184.

In order to change the start/stop frequency of the first/last range, select the appropriate
span with the SPAN key. If you set a span that is smaller than the overall span of the
ranges, the measurement includes only the ranges that lie within the defined span and
have a minimum span of 20 Hz. The first and last ranges are adapted to the given span
as long as the minimum span of 20 Hz is not violated.

Frequency values for each range have to be defined relative to the center frequency. The
reference range has to be centered on the center frequency. The minimum span of the
reference range is given by the current TX Bandwidth.

SCPI command:
[SENSe:]ESPectrum:RANGe<range>[:FREQuency] : STARt on page 273
[SENSe: ]ESPectrum:RANGe<range> [ : FREQuency] : STOP on page 273

Fast SEM — Sweep List dialog box < Sweep List < Spectrum Emission Mask
Activates "Fast SEM" mode for all ranges in the sweep list. For details see chap-
ter 4.4.4.13, "Fast Spectrum Emission Mask Measurements", on page 185.

Note: If "Fast SEM" mode is deactivated while Symmetric Setup mode is on, "Symmet-
rical Setup" mode is automatically also deactivated.

If "Fast SEM" mode is activated while "Symmetrical Setup" mode is on, not all range
settings can be set automatically.

SCPI command:
[SENSe: ]ESPectrum:HighSPeed on page 270

Filter Type «— Sweep List dialog box < Sweep List — Spectrum Emission Mask
Sets the filter type for this range. For details on filters see also chapter 4.4.4.6, "Selecting
the Appropriate Filter Type", on page 173.

SCPI command:
[SENSe: ]ESPectrum:RANGe<range>:FILTer:TYPE on page 272

RBW — Sweep List dialog box — Sweep List — Spectrum Emission Mask
Sets the RBW value for this range.

SCPI command:
[SENSe: ]ESPectrum:RANGe<range>:BANDwidth on page 271
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VBW — Sweep List dialog box — Sweep List — Spectrum Emission Mask
Sets the VBW value for this range.

SCPI command:
[SENSe: ]ESPectrum:RANGe<range>:BANDwidth:VIDeo on page 271

Sweep Time Mode «— Sweep List dialog box < Sweep List < Spectrum Emission
Mask
Activates or deactivates the auto mode for the sweep time.

SCPI command:
[SENSe: ] ESPectrum:RANGe<range>:SWEep:TIME:AUTO on page 278

Sweep Time — Sweep List dialog box < Sweep List < Spectrum Emission Mask
Sets the sweep time value for the range.

SCPI command:
[SENSe: ]ESPectrum:RANGe<range>:SWEep:TIME on page 278

Ref. Level — Sweep List dialog box — Sweep List — Spectrum Emission Mask
Sets the reference level for the range.

SCPI command:
[SENSe: ] ESPectrum:RANGe<range>:RLEVel on page 277

RF Att. Mode — Sweep List dialog box <— Sweep List — Spectrum Emission Mask
Activates or deactivates the auto mode for RF attenuation.

SCPI command:
[SENSe: ]ESPectrum:RANGe<range>:INPut:ATTenuation:AUTO on page 274

RF Attenuator — Sweep List dialog box — Sweep List < Spectrum Emission Mask
Sets the attenuation value for that range.

SCPI command:
[SENSe:]ESPectrum:RANGe<range>:INPut:ATTenuation on page 274

Preamp < Sweep List dialog box < Sweep List «— Spectrum Emission Mask
Switches the preamplifier on or off.

SCPI command:
[SENSe: ]ESPectrum:RANGe<range>:INPut:GAIN:STATe on page 275

Transd. Factor < Sweep List dialog box < Sweep List «— Spectrum Emission Mask
Sets a transducer for the specified range. You can only choose a transducer that fulfills
the following conditions:

e The transducer overlaps or equals the span of the range.
e The x-axis is linear.
e The unitis dB.

SCPI command:
[SENSe: ] ESPectrum:RANGe<range>:TRANsducer on page 279
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Limit Check 1-4 — Sweep List dialog box — Sweep List — Spectrum Emission Mask
Sets the type of limit check for all ranges.

For details on limit checks see the base unit description "Working with Lines in SEM".

The limit state affects the availability of all limit settings ("Abs Limit Start" on page 130,
"Abs Limit Stop" on page 130, "Rel Limit Start" on page 130, "Rel Limit Stop"

on page 130).

Depending on the number of active power classes (see "Power Class" dialog box), the
number of limits that can be set varies. Up to four limits are possible. The sweep list is
extended accordingly.

SCPI command:
[SENSe: ]ESPectrum:RANGe<range>:LIMit<source>:STATe on page 277
CALCulate<n>:LIMit<k>:FATIL on page 222

Abs Limit Start — Sweep List dialog box < Sweep List — Spectrum Emission Mask
Sets an absolute limit value at the start frequency of the range [dBm].

This parameter is only available if the limit check is set accordingly (see "Limit Check
1-4" on page 130).

SCPI command:

[SENSe: ]ESPectrum:RANGe<range>:LIMit<source>:ABSolute:STARt

on page 275

Abs Limit Stop < Sweep List dialog box < Sweep List < Spectrum Emission Mask
Sets an absolute limit value at the stop frequency of the range [dBm].

This parameter is only available if the limit check is set accordingly (see "Limit Check
1-4" on page 130).

SCPI command:

[SENSe: ]ESPectrum:RANGe<range>:LIMit<source>:ABSolute:STOP

on page 276

Rel Limit Start < Sweep List dialog box < Sweep List < Spectrum Emission Mask
Sets a relative limit value at the start frequency of the range [dBc].

This parameter is only available if the limit check is set accordingly (see "Limit Check
1-4" on page 130).

SCPI command:

[SENSe: ]ESPectrum:RANGe<range>:LIMit<source>:RELative:STARt

on page 276

Rel Limit Stop < Sweep List dialog box — Sweep List «— Spectrum Emission Mask
Sets a relative limit value at the stop frequency of the range [dBc].

This parameter is only available if the limit check is set accordingly (see "Sweep List
dialog box" on page 127).

SCPI command:
[SENSe: ]ESPectrum:RANGe<range>:LIMit<source>:RELative:STOP
on page 277
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Close Sweep List — Sweep List <— Spectrum Emission Mask
Closes the "Sweep List" dialog box and updates the measurement results.

Insert before Range — Sweep List < Spectrum Emission Mask

Inserts a new range to the left of the currently focused range. The range numbers of the
currently focused range and all higher ranges are increased accordingly. The maximum
number of ranges is 20.

For further details refer to chapter 4.4.4.12, "Ranges and Range Settings",
on page 184.

SCPI command:
ESP:RANG3:INS BEF, see [SENSe: |ESPectrum:RANGe<range>:INSert
on page 275

Insert after Range < Sweep List — Spectrum Emission Mask
Inserts a new range to the right of the currently focused range. The range numbers of all
higher ranges are increased accordingly. The maximum number of ranges is 20.

For further details refer to chapter 4.4.4.12, "Ranges and Range Settings",
on page 184.

SCPI command:
ESP:RANG1:INS AFT, see [SENSe: ]ESPectrum:RANGe<range>:INSert
on page 275

Delete Range — Sweep List — Spectrum Emission Mask

Deletes the currently focused range, if possible. The range numbers are updated accord-
ingly. For further details refer to chapter 4.4.4.12, "Ranges and Range Settings",

on page 184.

SCPI command:
[SENSe: ]ESPectrum:RANGe<range>:DELete on page 272

Symmetric Setup < Sweep List «— Spectrum Emission Mask

If activated, the current sweep list configuration is changed to define a symmetrical setup
regarding the reference range. The number of ranges to the left of the reference range
is reflected to the right, i.e. any missing ranges on the right are inserted, while superfluous
ranges are removed. The values in the ranges to the right of the reference range are
adapted symmetrically to those in the left ranges.

Any changes to the range settings in active "Symmetric Setup" mode lead to symmetrical
changes in the other ranges (where possible). In particular, this means:

e Inserting ranges: a symmetrical range is inserted on the other side of the reference
range

e Deleting ranges: the symmetrical range on the other side of the reference range is
also deleted

e Editing range settings: the settings in the symmetrical range are adapted accordingly

Note: If "Fast SEM" mode is deactivated while "Symmetric Setup" mode is on, "Sym
Setup" mode is automatically also deactivated.

If "Fast SEM" mode is activated while "Symmetric Setup” mode is on, not all range set-
tings can be set automatically.
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Edit Reference Range < Sweep List < Spectrum Emission Mask
Opens the "Reference Range" dialog box to edit the additional settings used for SEM
measurements.

Reference Range E =

—Power Reference Type

Power Reference Type: |fo‘ Channel Power  Peak inerl

—Channel Power Settings

Tx Bandwidth: 3.84 MHz

RRC Filter State: & ON " OFF

~RRC Filter Settings

Alpha: |D.22

Two different power reference types are supported:

e "Peak Power"

Measures the highest peak within the reference range.

"Channel Power"

Measures the channel power within the reference range (integral bandwidth method).
If the "Channel Power" reference power type is activated, the dialog box is extended
to define additional settings:

"Tx Bandwidth"

Defines the bandwidth used for measuring the channel power:

minimum span < value < span of reference range

"RRC Filter State"

Activates or deactivates the use of an RRC filter.

"RRC Filter Settings"

Sets the alpha value of the RRC filter. This window is only available if the RRC filter
is activated.

For further details refer to chapter 4.4.4.12, "Ranges and Range Settings",
on page 184.

SCPI command:

[SENSe: ]ESPectrum:RTYPe on page 279

[SENSe: ]ESPectrum:BWID on page 268

[SENSe: ]ESPectrum:FILTer [ :RRC] [ : STATe] on page 269
[SENSe: ]ESPectrum:FILTer [ :RRC] : ALPHa On page 269

List Evaluation < Spectrum Emission Mask
Opens a submenu to edit the list evaluation settings.
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List Evaluation (On/Off) — List Evaluation — Spectrum Emission Mask
Activates or deactivates the list evaluation.

SCPI command:
CALCulate<n>:PSEarch|PEAKsearch:AUTO on page 227
TRACe<n>[:DATA] on page 306

Margin — List Evaluation «— Spectrum Emission Mask
Opens an edit dialog box to enter the margin used for the limit check/peak search.

SCPI command:
CALCulate<n>:PSEarch|PEAKsearch:MARGin on page 228

Show Peaks — List Evaluation < Spectrum Emission Mask
In the diagram, marks all peaks with blue squares that have been listed during an active
list evaluation.

SCPI command:
CALCulate<n>:PSEarch|PEAKsearch:PSHow on page 228

Save Evaluation List < List Evaluation — Spectrum Emission Mask

Opens the "ASCII File Export Name" dialog box to save the result in ASCII format to a
specified file and directory. For further details refer also to the "ASCII File Export" softkey
("ASCII File Export" on page 133).

SCPI command:
MMEMory : STORe<n>:LIST on page 331

ASCII File Export — Save Evaluation List — List Evaluation — Spectrum Emission
Mask

Opens the "ASCII File Export Name" dialog box and saves the active peak list in ASCII
format to the specified file and directory.

The file consists of the header containing important scaling parameters and a data section
containing the marker data. For details on an ASCII file see chapter 4.4.4.8, "ASCII File
Export Format", on page 175.

This format can be processed by spreadsheet calculation programs, e.g. MS-Excel. It is
necessary to define ';' as a separator for the data import. Different language versions of
evaluation programs may require a different handling of the decimal point. It is therefore
possible to select between separators '.' (decimal point) and',' (comma) using the "Decim
Sep" softkey (see "Decim Sep" on page 134).

An example of an output file for Spectrum Emission Mask measurements is given in
chapter 4.4.4.9, "ASCII File Export Format (Spectrum Emission Mask)", on page 176.
SCPI command:

FORMat :DEXPort:DSEParator on page 330

MMEMory : STORe<n>:LIST on page 331

W —
Operating Manual 1173.0766.02 — 04.1 133



R&S® FSV-K84 1xEV-DO Analysis Options R&S FSV-K84/-K85

e e s |
Instrument Functions of the 1XEV-DO Analysis

Decim Sep — Save Evaluation List — List Evaluation — Spectrum Emission Mask
Selects the decimal separator with floating-point numerals for the ASCII Trace export to
support evaluation programs (e.g. MS-Excel) in different languages. The values "." (dec-
imal point) and ', (comma) can be set.

SCPI command:
FORMat : DEXPort:DSEParator on page 330

Edit Reference Range — Spectrum Emission Mask
Opens the "Reference Range" dialog box to edit the additional settings used for SEM
measurements.

Reference Range £ |

—Power Reference Type

Power Reference Type: |(-‘ Channel Power ¢ Peak inerl

—Channel Power Settings

Tx Bandwidth: 3.84 MHz

RRC Filter State:  ON " OFF

~RRC Filter Settings

Alpha: |0.22

Two different power reference types are supported:

e "Peak Power"
Measures the highest peak within the reference range.

e "Channel Power"
Measures the channel power within the reference range (integral bandwidth method).
If the "Channel Power" reference power type is activated, the dialog box is extended
to define additional settings:

e "Tx Bandwidth"
Defines the bandwidth used for measuring the channel power:
minimum span < value < span of reference range

e "RRC Filter State"
Activates or deactivates the use of an RRC filter.

e "RRC Filter Settings"
Sets the alpha value of the RRC filter. This window is only available if the RRC filter
is activated.

For further details refer to chapter 4.4.4.12, "Ranges and Range Settings",
on page 184.

SCPI command:

[SENSe: |ESPectrum:RTYPe on page 279

[SENSe: ]ESPectrum:BWID on page 268
[SENSe:]ESPectrum:FILTer [ :RRC] [:STATe] on page 269
[SENSe: ]ESPectrum:FILTer [ :RRC] : ALPHa on page 269
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Edit Power Classes <« Spectrum Emission Mask
Opens a dialog box to modify the power class settings.

=
Used Power Classes: I All j
Power Class PMin < =P< PMax
Power Class 1 |-INF -63.5 dBm Sweep List
Power Class 2 |-63.5 dBm -40.0 dBm Sweep List
Power Class 2 |-40.0 dBm +IMNF Sweep List
Add Remove

Used Power Classes < Edit Power Classes < Spectrum Emission Mask
Choose the power classes to be used from this dropdown menu. It is only possible to
select either one of the defined power classes or all of the defined power classes together.

Only power classes for which limits are defined are available for selection.

If "All" is selected, the power class that corresponds to the currently measured power in
the reference range is used. The limits assigned to that power class are applied (see
"PMin/PMax" on page 135).

SCPI command:
CALCulate<n>:LIMit<k>:ESPectrum:PCLass<Class>[:EXCLusive]
on page 223

To define all limits in one step:
CALCulate<n>:LIMit<k>:ESPectrum:PClLass<Class>:LIMit[:STATe]
on page 224

PMin/PMax — Edit Power Classes <— Spectrum Emission Mask

Defines the level limits for each power class. The range always starts at -200 dBm (-INF)
and always stops at 200 dBm (+INF). These fields cannot be modified. If more than one
Power Class is defined, the value of "PMin" must be equal to the value of "PMax" of the
last Power Class and vice versa.

Note that the power level may be equal to the lower limit, but must be lower than the
upper limit:
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|:)minél:)<|:)max

SCPI command:
CALCulate<n>:LIMit<k>:ESPectrum:PCLass<Class>:MINimum on page 225
CALCulate<n>:LIMit<k>:ESPectrum:PCLass<Class>:MAXimum On page 225

Sweep List — Edit Power Classes < Spectrum Emission Mask
See "Sweep List" on page 127

Add/Remove — Edit Power Classes «— Spectrum Emission Mask

Activates or deactivates power classes to be defined. Up to four power classes can be
defined. The number of active power classes affects the availability of the items of the
Used Power Classes dropdown menu.

SCPI command:
CALCulate<n>:LIMit<k>:ESPectrum:PCLass<Class>[:EXCLusive]
on page 223

Bandclass < Spectrum Emission Mask
Opens a dialog box to select a specific bandclass.

For a list of predefined bandclasses refer to the "Bandclass" softkey in the ACP menu
("Bandclass" on page 118.

The settings for each bandclass are provided in *.xml files that are located in the directory
C:\R_S\INSTR\sem std\evdo\dl. The files themselves are named

DO_DL BCO01.XML (bandclass 1)to DO_DL BC17.XML (bandclass 17). By selecting one
of the bandclasses from the dialog box, the correct file is loaded automatically. The file
can also be loaded manually (see Load Standard softkey).

SCPI command:
CONFigure:CDPower [:BTS] :BCLass on page 235

Load Standard < Spectrum Emission Mask

Opens a dialog box to select an XML file which includes the desired standard specifica-
tion. For details on the provided XML files refer to chapter 4.4.4.11, "Provided XML Files
for the Spectrum Emission Mask Measurement”, on page 182.

SCPI command:
[SENSe: ]ESPectrum: PRESet [: STANdard] on page 270

Save As Standard — Spectrum Emission Mask

Opens the "Save As Standard" dialog box, in which the currently used SEM settings and
parameters can be saved and exported into an *.xml file. Enter the name of the file in the
"File name" field. For details on the structure and contents of the XML file refer to chap-
ter 4.4.4.10, "Format Description of Spectrum Emission Mask XML Files",

on page 176.

SCPI command:
[SENSe: | ESPectrum:PRESet: STORe on page 271

Meas Start/Stop — Spectrum Emission Mask
Aborts/restarts the current measurement and displays the status:

"Start" The measurement is currently running.
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"Stop" The measurement has been stopped, or, in single sweep mode, the end
of the sweep has been reached.

SCPI command:
ABORt on page 329

INITiate<n>:ESPectrum on page 331

Restore Standard Files — Spectrum Emission Mask
Copies the XML files from the C:\R_S\instr\sem backup folder to the C:
\R_S\instr\sem_ std folder. Files of the same name are overwritten.

SCPI command:
[SENSe: ]ESPectrum: PRESet :RESTore on page 271

Occupied Bandwidth
Activates measurement of the bandwidth assigned to the signal.

SCPI command:
CONFigure:CDPower [ :BTS] :MEASurement on page 244
CALCulate<n>:MARKer<m>:FUNCtion:POWer:RESult on page 201

% Power Bandwidth (span > 0) — Occupied Bandwidth
Opens an edit dialog box to enter the percentage of total power in the displayed frequency
range which defines the occupied bandwidth. Values from 10% to 99.9% are allowed.

SCPI command:
[SENSe: ] POWer:BANDwidth |BWIDth on page 296

Channel Bandwidth (span > 0) < Occupied Bandwidth

Opens an edit dialog box to enter the channel bandwidth for the transmission channel.
The specified channel bandwidth is used for optimization of the test parameters (for
details see chapter 4.4.4.15, "Optimized Settings for CP/ACLR Test Parameters",

on page 188). The default setting is 14 kHz.

For measurements in line with a specific transmission standard, the bandwidth specified
by the standard for the transmission channel must be entered.

SCPI command:
[SENSe: ] POWer:ACHannel :BANDwidth |BWIDth [ :CHANnel<channel>]
on page 288

Adjust Ref Lvl (span > 0) — Occupied Bandwidth

Adjusts the reference level to the measured total power of the signal. the softkey is acti-
vated after the first sweep with active measurement of the occupied bandwidth has been
completed and the total power of the signal is thus known.

Adjusting the reference level ensures that the signal path will not be overloaded and the
dynamic range not limited by too low a reference level. Since the measurement bandwidth
for channel power measurements is significantly lower than the signal bandwidth, the
signal path may be overloaded although the trace is distinctly below the reference level.
If the measured channel power is equal to the reference level, the signal path cannot be
overloaded.

SCPI command:
[SENSe: ] POWer:ACHannel : PRESet :RLEVel on page 293
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Adjust Settings — Occupied Bandwidth

Automatically optimizes all instrument settings for the selected channel configuration
(channel bandwidth, channel spacing) within a specific frequency range (channel band-
width). The adjustment is carried out only once. If necessary, the instrument settings can
be changed later.

For details on the settings of span, resolution bandwidth, video bandwidth, detector and
trace averaging see chapter 4.4.4.15, "Optimized Settings for CP/ACLR Test Parame-
ters", on page 188.

SCPI command:
[SENSe: ] POWer:ACHannel : PRESet on page 293

CCDF
Starts the measurement of the Complementary Cumulative Distribution Function and the
Crest factor.

Also opens the CCDF submenu containing the following softkeys:

SCPI command:
CONFigure:CDPower [:BTS] :MEASurement on page 244

Res BW — CCDF
Opens an edit dialog box to set the resolution bandwidth directly.

For correct measurement of the signal statistics the resolution bandwidth has to be wider
than the signal bandwidth in order to measure the actual peaks of the signal amplitude
correctly. In order not to influence the peak amplitudes the video bandwidth is automat-
ically set to 10 MHz. The sample detector is used for detecting the video voltage.

SCPI command:
[SENSe: ]BANDwidth |BWIDth[:RESolution] on page 280

# of Samples «— CCDF
Opens an edit dialog box to set the number of power measurements that are taken into
account for the statistics.

Apart from the number of measurements the overall measurement time depends also on
the set resolution bandwidth as the resolution bandwidth directly influences the sampling
rate.

SCPI command:
CALCulate<n>:STATistics:NSAMples on page 229

Scaling — CCDF
Opens a submenu to change the scaling parameters of x- and y-axis.

x-Axis Ref Level — Scaling < CCDF

Opens an edit dialog box to enter the reference level in the currently active unit (dBm,
dBuV, etc). The function of this softkey is identical to the "Ref Level" softkey in the
"Amplitude" menu (see "Ref Level" on page 68).
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For the APD function this value is mapped to the right diagram border. For the CCDF
function there is no direct representation of this value on the diagram as the x-axis is
scaled relatively to the measured mean power.

SCPI command:
CALCulate<n>:STATistics:SCALe:X:RLEVel on page 231

x-Axis Range — Scaling — CCDF
Opens the "Range" submenu to select a value for the level range to be covered by the
statistics measurement selected.

SCPI command:
CALCulate<n>:STATistics:SCALe:X:RANGe on page 231

Range Log 100 dB — x-Axis Range < Scaling — CCDF

Sets the level display range to 100 dB.

SCPI command:

DISP:WIND:TRAC:Y:SPAC LOG

(To define logarithmic scaling, see DISPlay [ :WINDow<n>] : TRACe<t>:Y:SPACing
on page 254.)

DISP:WIND:TRAC:Y 100DB (see DISPlay[:WINDow<n>] :TRACe<t>:Y[:SCALe]
on page 250).

Range Log 50 dB — x-Axis Range — Scaling — CCDF

Sets the level display range to 50 dB.

SCPI command:

DISP:WIND:TRAC:Y:SPAC LOG

(To define logarithmic scaling, see DISPlay [ :WINDow<n>] : TRACe<t>:Y:SPACing
on page 254.)

DISP:WIND:TRAC:Y 50DB

Sets the level display range to 50 dB (see DISPlay [ :WINDow<n>] : TRACe<t>:Y[:
SCALe] on page 250).

Range Log 10 dB < x-Axis Range «— Scaling — CCDF

Sets the level display range to 10 dB.

SCPI command:

DISP:WIND:TRAC:Y:SPAC LOG

(To define logarithmic scaling, see DISPlay [ :WINDow<n>] : TRACe<t>:Y:SPACing
on page 254.)

DISP:WIND:TRAC:Y 10DB (see DISPlay|[:WINDow<n>]:TRACe<t>:Y[:SCALe]
on page 250).
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Range Log 5 dB — x-Axis Range — Scaling — CCDF

Sets the level display range to 5 dB.

SCPI command:

DISP:WIND:TRAC:Y:SPAC LOG

(To define logarithmic scaling, see DISPlay [ :WINDow<n>] : TRACe<t>:Y:SPACing
on page 254.)

DISP:WIND:TRAC:Y 5DB (see DISPlay[:WINDow<n>]:TRACe<t>:Y[:SCALe]
on page 250).

Range Log 1 dB — x-Axis Range «— Scaling — CCDF

Sets the level display range to 1 dB.

SCPI command:

DISP:WIND:TRAC:Y:SPAC LOG

(To define logarithmic scaling, see DISPlay [ :WINDow<n>] : TRACe<t>:Y:SPACing
on page 254.)

DISP:WIND:TRAC:Y 1DB (see DISPlay[:WINDow<n>]:TRACe<t>:Y[:SCALe]
on page 250).

Range Log Manual — x-Axis Range «— Scaling — CCDF

Opens an edit dialog box to enter a value for logarithmic scaling for the level display
range.

SCPI command:

DISP:WIND:TRAC:Y:SPAC LOG

(To define logarithmic scaling, see DISPlay [ :WINDow<n>] : TRACe<t>:Y:SPACing
on page 254.)

DISPlay[:WINDow<n>]:TRACe<t>:Y[:SCALe] on page 250

Range Linear % «— x-Axis Range — Scaling — CCDF
Selects linear scaling in % for the level display range, i.e. the horizontal grid lines are
labeled in %. The grid is divided in decadal steps.

Markers are displayed in the selected unit ("Unit" softkey). Delta markers are displayed
in % referenced to the voltage value at the position of marker 1. This is the default setting
for linear scaling.

SCPI command:
DISP:TRAC:Y:SPAC LIN,see DISPlay[:WINDow<n>]:TRACe<t>:Y:SPACing
on page 254

Range Lin. Unit — x-Axis Range < Scaling < CCDF
Selects linear scaling in dB for the level display range, i.e. the horizontal lines are labeled
in dB.

Markers are displayed in the selected unit ("Unit" softkey). Delta markers are displayed
in dB referenced to the power value at the position of marker 1.

SCPI command:
DISP:TRAC:Y:SPAC LDB,see DISPlay|[:WINDow<n>]:TRACe<t>:Y:SPACing
on page 254
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y-Axis Max Value — Scaling — CCDF

Opens an edit dialog box to define the upper limit of the displayed probability range.
Values on the y-axis are normalized which means that the maximum value is 1.0. The y-
axis scaling is defined via the "Y-unit %/Abs" softkey (see "y-Unit %/Abs" on page 141).
The distance between max and min value must be at least one decade.

SCPI command:
CALCulate<n>:STATistics:SCALe:Y:UPPer on page 232

y-Axis Min Value «— Scaling — CCDF

Opens an edit dialog box to define the lower limit of the displayed probability range. Val-
ues in the range 7e < value < 0.1 are allowed. The y-axis scaling is defined via the "y-
Unit %/Abs" on page 141 softkey. The distance between max and min value must be at
least one decade.

SCPI command:
CALCulate<n>:STATistics:SCALe:Y:LOWer on page 232

y-Unit %/Abs — Scaling — CCDF
Defines the scaling type of the y-axis. The default value is absolute scaling.

SCPI command:
CALCulate<n>:STATistics:SCALe:Y:UNIT on page 232

Default Settings < Scaling — CCDF
Resets the x- and y-axis scalings to their preset values.

x-axis ref level: -10 dBm
x-axis range APD: 100 dB
x-axis range CCDF: 20 dB
y-axis upper limit: 1.0
y-axis lower limit: 1E-6

SCPI command:
CALCulate<n>:STATistics:PRESet on page 230

Adjust Settings < Scaling — CCDF

Adjusts the level settings according to the measured difference between peak and min-
imum power for APD measurement or peak and mean power for CCDF measurement in
order to obtain maximum power resolution. Adjusts the reference level to the current input
signal. For details see also the "Adjust Ref LvI" softkey ("Adjust Ref LvI" on page 118).

SCPI command:
CALCulate<n>:STATistics:SCALe:AUTO ONCE on page 231

Operating Manual 1173.0766.02 — 04.1 141



R&S® FSV-K84 1xEV-DO Analysis Options R&S FSV-K84/-K85

Instrument Functions of the 1XEV-DO Analysis

Gated Trigger (On/Off) — CCDF

Activates and deactivates the gating for statistics functions for the ACP and the CCDF
channel. The trigger source is changed to "EXTERN" if this function is switched on. The
gate ranges are defined using the "Gate Ranges" softkey (see "Gate Ranges"

on page 142).

SCPI command:

[SENSe: ] SWEep:EGATe on page 298

[SENSe: ] SWEep:EGATe: SOURce on page 300

Gate Ranges «— CCDF
Opens a dialog to configure up to 3 gate ranges for each trace.

For details on configuration, see "Defining gated triggering for APD and CCDF meas-
urements" in the base unit description.

Gate Ranges
Trace 1 Trace 2 Trace 3 Trace 4 Trace 9 Trace 6

Comment Sloth

Period g ms 8 ms g8 ms 8 ms 8 ms g ms
Range 1 Start 1 ms 1ps 1ps 1ps 1ps 1 ps
Range 1 Stop 3 ms 1ps 1ps 1ps 1ps 1ps
Range 1 Use -:"- Off Off Off Off Off
Range 2 Start 1 ps 1ps 1ps 1ps 1ps 1 ps
Range 2 Stop 1 ps 1ps 1 ps 1ps 1ps 1ps
Range 2 Use Off Off Off Off off Off
Range 3 Start 1 ps 1 ps 1ps 1 ps 1ps 1 ps
Range 3 Stop 1 ps 1ps 1ps 1ps 1ps 1us
Range 3 Use Off Off Off Off Off Off

SCPI command:

SWE :EGAT ON (see [SENSe: ] SWEep:EGATe on page 298)

Switches on the external gate mode.

SWE :EGAT:TRAC1:COMM "SlotA" (see [SENSe: ] SWEep:EGATe: TRACe<k>:
coMMent on page 300)

Adds a comment to trace 1.

SWE:EGAT:TRAC1:STAT1 ON (see [SENSe: ] SWEep:EGATe: TRACe<k>[:
STATe<range>] on page 301)

Activates tracing for range 1 of trace 1.

SWE :EGAT: TRAC1:STAR1 3ms (See [SENSe: | SWEep:EGATe: TRACe<k>:
STARt<range> on page 301)

Sets the starting point for range 1 on trace 1 at 3 ms.

SWE:EGAT: TRAC1:STopl 5Sms (see [SENSe: ] SWEep:EGATe: TRACe<k>:
STOP<range> on page 302)

Sets the stopping point for range 1 on trace 1 at 5 ms.

SWE:EGAT:TRAC1:PER 5ms (see [SENSe: ] SWEep:EGATe: TRACe<k>: PERiod
on page 300)

Defines the period for gated triggering to 5 ms.

Operating Manual 1173.0766.02 — 04.1 142



R&S® FSV-K84 1xEV-DO Analysis Options R&S FSV-K84/-K85

e e s |
Instrument Functions of the 1XEV-DO Analysis

Adjust Settings — CCDF

Adjusts the level settings according to the measured difference between peak and min-
imum power for APD measurement or peak and mean power for CCDF measurement in
order to obtain maximum power resolution. Adjusts the reference level to the current input
signal. For details see also the "Adjust Ref LvI" softkey ("Adjust Ref LvI" on page 118).

SCPI command:
CALCulate<n>:STATistics:SCALe:AUTO ONCE on page 231

Power vs Time
Starts the Power vs Time measurement ("1XEV-DO BTS Analysis" mode only). This
measurement is required by the standard for the Emission Envelope Mask.

For details on screen layout and default values see the description of Power vs Time.

SCPI command:
CONFigure:CDPower [ :BTS] :MEASurement on page 244

No of HalfSlots < Power vs Time
Change the number of halfslots used for averaging. The default value is 100.

SCPI command:
[SENSe: ] SWEep:COUNt on page 298

RF:Slot Full Idle — Power vs Time

Defines the expected signal. Set it to either FULL or IDLE mode. The limit lines and the
borders for calculating the mean power are set. The lower and upper limit line are called
DOPVTFL/DOPVTFU for FULL and DOPVTIL/DOPVTIU for IDLE mode. It is possible to
change these lines with the standard limit line editor.

SCPI command:
CONFigure:CDPower [:BTS] :RFSLot on page 247

Burst Fit On Off — Power vs Time

Activate an automatic burst alignment to the center of the diagram. If active the burst fit
algorithm searches the maximum and minimum gradient, between them the maximum
peak is determined, and from this point the 7 dB down points are searched. If these are
within plausible ranges the burst is centered in the screen, otherwise nothing happens.
The default setting is OFF.

The softkey is only available if the "RF:Slot" is set to idle mode (see "RF:Slot Full Idle"
on page 143).

SCPI command:

CONFigure:CDPower [ :BTS] : PVTime: BURSt on page 245

Reference Mean Pwr — Power vs Time

The standard asks for the sequence to first measure the FULL slot with the limit line
relative to the mean power of the averaged time response. Therefore you should activate
the Reference Mean Power for Full slot measurements.

In this mode the mean power is calculated and the limit lines are relative to that mean
power.
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This value should also be used as the reference for the IDLE slot measurement.

SCPI command:
CALCulate<n>:LIMit<k>:PVTime:REFerence on page 205

Reference Manual < Power vs Time
Select the reference value for the limits manually.

Also refer to the description of the Reference Mean Pwr andSet Mean to Manual softkeys.

SCPI command:
CALCulate<n>:LIMit<k>:PVTime:REFerence on page 205
Remote: CALC:LIM: PVT:RVAL <numeric value>

Set Mean to Manual < Power vs Time

Pressing the softkey leads to the usage of the current mean power value of the averaged
time response as the fixed reference value for the limit lines. The mode is switched to
Reference Manual. Now the IDLE slot can be selected and the measurement sequence
can be finished.

Also refer to the description of the Reference Mean Pwr and Reference Manual softkeys.

SCPI command:
CALCulate<n>:LIMit<k>:PVTime:REFerence on page 205

Restart on Fail — Power vs Time
Evaluates the limit line over all results at the end of a single sweep. The sweep restarts
if the result is FAIL. On a PASS or MARGIN result, the sweep ends.

This softkey is only available in single sweep mode.

SCPI command:
CONFigure:CDPower [:BTS] :PVTime: FREStart on page 245

Restore STD Lines — Power vs Time
Restores the limit lines defined in the standard to the state they were in when the device
was supplied. In this way unintended overwriting of the standard lines can be undone.

SCPI command:
CALCulate<n>:LIMit<k>:PVTime:RESTore on page 205

List Evaluation <— Power vs Time
Opens a table below the measurement screen that shows the averaged, maximum and
minimum values for the current measurement.

Adjust Ref Lvl — Power vs Time

Adjusts the reference level to the measured channel power. This ensures that the settings
of the RF attenuation and the reference level are optimally adjusted to the signal level
without overloading the analyzer or limiting the dynamic range by a too small S/N ratio.

For details on manual settings see "Settings of CP/ACLR test parameters" in the descrip-
tion of the base unit.
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The reference level is not influenced by the selection of a standard. To achieve an opti-
mum dynamic range, the reference level has to be set in a way that places the signal
maximum close to the reference level without forcing an overload message. Since the
measurement bandwidth for channel power measurements is significantly lower than the
signal bandwidth, the signal path may be overloaded although the trace is still significantly
below the reference level.

SCPI command:
[SENSe: ] POWer:ACHannel : PRESet :RLEVel on page 293

Softkeys of the Frequency Menu

The following chapter describes all softkeys available in the "Frequency" menu. It is pos-
sible that your instrument configuration does not provide all softkeys. If a softkey is only
available with a special option, model or (measurement) mode, this information is provi-
ded in the corresponding softkey description.

(07T o1 (=Y PSPPI 145
(01 S (=Y o] - YRR 145
L 0.1%SPaN (SPAN 3 0)...evveieeeeeeeeeeee et s s n e 146
L 0.1*RBW (ZEF0 SPAN).....vveeieeeeeeeeeeeeeeeeeeeeeeeeeeeeesesesssessasasssssasasassnanenananeees 146
L 0.5*SPan (SPAN > 0)....cucurueveerrerererererereeesesesssesssssssssssessessssessssesssasasssssessssssens 146
L 0.5*RBW (ZEFO SPAN).....vviveeeeeeseeeeeeeseeseseeseeeseeseseseesseseseseseseesesesesenesseseneenns 146
L X*SPAN (SPAN > 0.t et s e ee e et en e seenane 146
L X RBW (ZEFO SPAN)....e.eeeeeeeeieeeeeeeeeeeeeeeeeeeeeseeeseaeesee et sesesseseseeeesseeesensenanseens 147
0= 21 (= SRR 147
Y =T = PR 147
L MIBNUAL ..ottt ettt e e s e e e e e 147
] =1 o PR 147
] (o] o TR 147
FrequenCy OffSt...... e e e e 148
Center

Opens an edit dialog box to enter the center frequency. The allowed range of values for
the center frequency depends on the frequency span.

span > 0: spanmin/2 < feenter < 1:max - Spanmin/2
span = 0:0Hzs< fcenter < 1:max
fax @nd span,, are specified in the data sheet.

SCPI command:
[SENSe: ] FREQuency:CENTer on page 284

CF Stepsize

Opens a submenu to set the step size of the center frequency. Apart from the =Center,
=Marker and Manual softkeys, the other softkeys are displayed depending on the
selected frequency span.

The step size can be coupled to the span (span > 0) or the resolution bandwidth (span =
0) or it can be manually set to a fixed value.

This softkey is available for RF measurements.
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0.1*Span (span > 0) — CF Stepsize

Sets the step size for the center frequency to 10 % of the span.

SCPI command:

FREQ:CENT:STEP:LINK SPAN, see [SENSe: ] FREQuency:CENTer:STEP:LINK
on page 285

FREQ:CENT:STEP:LINK:FACT 10PCT, see [SENSe: ] FREQuency:CENTer:STEP:
LINK:FACTor on page 285

0.1*RBW (zero span) < CF Stepsize
Sets the step size for the center frequency to 10 % of the resolution bandwidth. This is
the default setting.

SCPI command:

FREQ:CENT:STEP:LINK RBW, see [SENSe:]FREQuency:CENTer:STEP: LINK

on page 285

FREQ:CENT:STEP:LINK:FACT 10PCT, see [SENSe:]FREQuency:CENTer:STEP:
LINK:FACTor on page 285

0.5*Span (span > 0) — CF Stepsize

Sets the step size for the center frequency to 50 % of the span.

SCPI command:

FREQ:CENT:STEP:LINK SPAN, see [SENSe: | FREQuency:CENTer:STEP: LINK
on page 285

FREQ:CENT:STEP:LINK:FACT 50PCT, see [SENSe: ] FREQuency:CENTer:STEP:
LINK:FACTor on page 285

0.5*RBW (zero span) < CF Stepsize
Sets the step size for the center frequency to 50 % of the resolution bandwidth.

SCPI command:

FREQ:CENT:STEP:LINK RBW, see [SENSe: ] FREQuency:CENTer:STEP:LINK
on page 285

FREQ:CENT:STEP:LINK:FACT 50PCT, see [SENSe: ] FREQuency:CENTer:STEP:
LINK:FACTor on page 285

x*Span (span > 0) — CF Stepsize

Opens an edit dialog box to set the step size for the center frequency as % of the span.
SCPI command:

FREQ:CENT:STEP:LINK SPAN, see [SENSe:]FREQuency:CENTer:STEP:LINK
on page 285

FREQ:CENT:STEP:LINK:FACT 20PCT, see [SENSe: ] FREQuency:CENTer:STEP:
LINK on page 285
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x*RBW (zero span) — CF Stepsize

Opens an edit dialog box to set the step size for the center frequency as % of the reso-
lution bandwidth. Values between 1 and 100 % in steps of 1 % are allowed. The default
setting is 10 %.

SCPI command:

FREQ:CENT:STEP:LINK RBW, S€e [SENSe:]FREQuency:CENTer:STEP:LINK
on page 285

FREQ:CENT:STEP:LINK:FACT 20PCT, see [SENSe: ]| FREQuency:CENTer:STEP:
LINK on page 285

=Center — CF Stepsize

Sets the step size to the value of the center frequency and removes the coupling of the
step size to span or resolution bandwidth. This function is especially useful during meas-
urements of the signal harmonic content because by entering the center frequency each
stroke of the arrow key selects the center frequency of another harmonic.

=Marker — CF Stepsize

Sets the step size to the value of the current marker and removes the coupling of the step
size to span or resolution bandwidth. This function is especially useful during measure-
ments of the signal harmonic content at the marker position because by entering the
center frequency each stroke of the arrow key selects the center frequency of another
harmonic.

Manual < CF Stepsize
Opens an edit dialog box to enter a fixed step size for the center frequency.

SCPI command:
[SENSe: ] FREQuency:CENTer:STEP [ : VALue] on page 284

Start
Opens an edit dialog box to define the start frequency. The following range of values is
allowed:

fmin = start = fmax — Spanmn
frmin» Tmax @nd span,,;, are specified in the data sheet.

SCPI command:
[SENSe: ] FREQuency: STARt on page 286

Stop
Opens an edit dialog box to define the stop frequency. The following range of values for
the stop frequency is allowed:

fmin + spanm, = fstop S fmax
f min » f max @nd span,;, are specified in the data sheet.

SCPI command:
[SENSe: ] FREQuency: STOP on page 287
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Frequency Offset

Opens an edit dialog box to enter a frequency offset that shifts the displayed frequency
range by the specified offset. The softkey indicates the current setting. The allowed val-
ues range from -100 GHz to 100 GHz. The default setting is 0 Hz.

SCPI command:
[SENSe: ] FREQuency:OFFSet on page 285

Softkeys of the Span Menu for RF Measurements

The following chapter describes all softkeys available in the "Span" menu for RF meas-
urements, except for "Power" and "Power vs Time" measurements.

ST =T T /= T - | S 148
SWEEPHIME MANUAL.....ceiiiiieieiee e e e e e e e e e e e s e e e e e e aeeeees 148
(U1 o =1 o PSPPI 149
[T G0 T o =1 o VSRR 149

Span Manual
Opens an edit dialog box to enter the frequency span. The center frequency is kept con-
stant. The following range is allowed:

span =0: 0 Hz
span >0: Spanpin <f span <f max
fax @nd span,;, are specified in the data sheet.

SCPI command:
[SENSe: ] FREQuency: SPAN on page 286

Sweeptime Manual
Opens an edit dialog box to enter the sweep time.

Sweep time
absolute max. sweep time value: 16000 s
absolute min. sweep time value: zero span: 1 ys

span > 0: depends on device model (refer to data sheet)

Allowed values depend on the ratio of span to RBW and RBW to VBW. For details refer
to the data sheet.

Numeric input is always rounded to the nearest possible sweep time. For rotary knob or
UPARROW/DNARROW key inputs, the sweep time is adjusted in steps either down-
wards or upwards.

The manual input mode of the sweep time is indicated by a green bullet next to the "SWT"
display in the channel bar. If the selected sweep time is too short for the selected band-
width and span, level measurement errors will occur due to a too short settling time for
the resolution or video filters. In this case, the analyzer displays the error message
"UNCAL" and marks the indicated sweep time with a red bullet.
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This softkey is available for RF measurements, but not for CCDF or Power vs Time
measurements.

SCPI command:
SWE: TIME : AUTO OFF, see [SENSe: ] SWEep:TIME:AUTO on page 303
[SENSe: ] SWEep: TIME on page 303

Full Span
Sets the span to the full frequency range of the analyzer specified in the data sheet. This
setting is useful for overview measurements.

SCPI command:
[SENSe: ] FREQuency: SPAN: FULL on page 286

Last Span
Sets the span to the previous value. With this function e.g. a fast change between over-
view measurement and detailed measurement is possible.

Softkeys of the Amplitude Menu for RF Measurements

The following table shows all softkeys available in the "Amplitude" menu for RF meas-
urements except for Power vs Time measurements. The softkeys in the "Amplitude”
menu for CDA and Power vs Time measurements are described in chapter 4.4.2.4,
"Softkeys of the Amplitude Menu for CDA Measurements", on page 103.

RET LEVEL. .ttt e et e e e e e e e e e e s e e e e e eee e 149
RANGE. ..ttt s e e e e e be e e e 150
L RaNGE LOG 100 AB......vvvveeeeveeeieeeeeeeeeseeeeeeeeeeeees s s s s eesnsasas s anananaeaeeees 150
L RANGE LOG 50 AB......vvvevevereveeieeeeeeeseseeseeseseesseeeesssesessssasssssasassssssssssssssesens 150
L RANGE LOG 10 AB....eeeeceeeeee ettt ee et s e s e ses e s e sen e 150
L RANGE LOG 5 OBttt ettt s st n s seenans 150
L RANGE LOG 1 OBttt ee e ee s en s s seeneae 151
L RANGE LOG MANUAL.......oeeeeeeeeececvceeteteieeeeeeeeeeeaeae et es e enen s ae s st nenans 151
L RANGE LINEAT You.vvvrvvvevcvceceeeeeeeeiceeteteteteteseseteseaeaesessaeaetesesesesesesesesesesesesesesens 151
L RANGE LiN. UNit...vveivceeececeeeceetetcieeeseteeetetese e tetesetesessteseseseseseseseseseseseseeesesesens 151
Preamp On/Off (option RF Preamplifier, B22/B24)........ccccccuvrieririiimiiieireeeeeeeeeeeeeseaeens 151
RF Atten Manual/Mech Att Manual..........cooiieiiiiiiiiiieee e 152
RF Atten AUtO/Mech Att AULO......coo i 152
N 1 (=Y 1@ 10V SRR 152
El Atten Mode (AUO/MEN).....coiueiiiiie ittt et e e e e 153
S =YY= I £ O 153
= =YY= I 0= 1o ) o S 153
LC Ty o N o 7 LY PR 153
T 0] o 10 0 Y @ 5 1 T 154
Ref Level

Opens an edit dialog box to enter the reference level in the currently active unit (dBm,
dBpV, etc).
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The reference level value is the maximum value the AD converter can handle without
distortion of the measured value. Signal levels above this value will not be measured
correctly, which is indicated by the "IFOVL" status display.

SCPI command:
DISPlay[:WINDow<n>] :TRACe<t>:Y[:SCALe] :RLEVel on page 252

Range
Opens a submenu to define the level display range.

This softkey and its submenu are available for RF measurements except for Power vs
Time measurements.

Range Log 100 dB — Range

Sets the level display range to 100 dB.

SCPI command:

DISP:WIND:TRAC:Y:SPAC LOG

(To define logarithmic scaling, see DISPlay [ :WINDow<n>] : TRACe<t>:Y:SPACing
on page 254.)

DISP:WIND:TRAC:Y 100DB (see DISPlay[:WINDow<n>] :TRACe<t>:Y[:SCALe]
on page 250).

Range Log 50 dB — Range

Sets the level display range to 50 dB.

SCPI command:

DISP:WIND:TRAC:Y:SPAC LOG

(To define logarithmic scaling, see DISPlay [ :WINDow<n>] : TRACe<t>:Y:SPACing
on page 254.)

DISP:WIND:TRAC:Y 50DB

Sets the level display range to 50 dB (see DISPlay [ :WINDow<n>] : TRACe<t>:Y[:
SCALe] on page 250).

Range Log 10 dB — Range

Sets the level display range to 10 dB.

SCPI command:

DISP:WIND:TRAC:Y:SPAC LOG

(To define logarithmic scaling, see DISPlay [ :WINDow<n>] : TRACe<t>:Y:SPACing
on page 254.)

DISP:WIND:TRAC:Y 10DB (see DISPlay[:WINDow<n>]:TRACe<t>:Y[:SCALe]
on page 250).

Range Log 5 dB — Range

Sets the level display range to 5 dB.

SCPI command:

DISP:WIND:TRAC:Y:SPAC LOG

(To define logarithmic scaling, see DISPlay [ :WINDow<n>] : TRACe<t>:Y:SPACing
on page 254.)

DISP:WIND:TRAC:Y 5DB (see DISPlay[:WINDow<n>]:TRACe<t>:Y[:SCALe]
on page 250).
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Range Log 1 dB — Range

Sets the level display range to 1 dB.

SCPI command:

DISP:WIND:TRAC:Y:SPAC LOG

(To define logarithmic scaling, see DISPlay [ :WINDow<n>] : TRACe<t>:Y:SPACing
on page 254.)

DISP:WIND:TRAC:Y 1DB (see DISPlay[:WINDow<n>]:TRACe<t>:Y[:SCALe]
on page 250).

Range Log Manual — Range

Opens an edit dialog box to enter a value for logarithmic scaling for the level display
range.

SCPI command:

DISP:WIND:TRAC:Y:SPAC LOG

(To define logarithmic scaling, see DISPlay [ :WINDow<n>] : TRACe<t>:Y:SPACing
on page 254.)

DISPlay[:WINDow<n>]:TRACe<t>:Y[:SCALe] on page 250

Range Linear % «— Range
Selects linear scaling in % for the level display range, i.e. the horizontal grid lines are
labeled in %. The grid is divided in decadal steps.

Markers are displayed in the selected unit ("Unit" softkey). Delta markers are displayed
in % referenced to the voltage value at the position of marker 1. This is the default setting
for linear scaling.

SCPI command:

DISP:TRAC:Y:SPAC LIN,see DISPlay|[:WINDow<n>]:TRACe<t>:Y:SPACing

on page 254

Range Lin. Unit — Range
Selects linear scaling in dB for the level display range, i.e. the horizontal lines are labeled
in dB.

Markers are displayed in the selected unit ("Unit" softkey). Delta markers are displayed
in dB referenced to the power value at the position of marker 1.

SCPI command:
DISP:TRAC:Y:SPAC LDB, see DISPlay[:WINDow<n>]:TRACe<t>:Y:SPACing
on page 254

Preamp On/Off (option RF Preamplifier, B22/B24)
Switches the preamplifier on or off.

If option R&S FSV-B22 is installed,the preamplifier is only active below 7 GHz.
If option R&S FSV-B24 is installed, the preamplifier is active for all frequencies.

This function is not available for input from the R&S Digital 1/Q Interface (option R&S FSV-
B17).

SCPI command:
INPut:GAIN:STATe on page 325
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RF Atten Manual/Mech Att Manual

Opens an edit dialog box to enter the attenuation, irrespective of the reference level. If
electronic attenuation is activate (option R&S FSV-B25 only; "El Atten Mode Auto" soft-
key), this setting defines the mechanical attenuation.

The mechanical attenuation can be setin 10 dB steps.

The RF attenuation can be set in 5 dB steps (with option R&S FSV-B25: 1 dB steps). The
range is specified in the data sheet. If the defined reference level cannot be set for the
set RF attenuation, the reference level is adjusted accordingly.

This function is not available for input from the R&S Digital 1/Q Interface (option R&S FSV-
B17).

Note: Values under 10 dB can only be entered via the numeric keypad or via remote
control command in order to protect the input mixer against overload.

The RF attenuation defines the level at the input mixer according to the formula:

"levelmixer = levelin,, — RF attenuation”

The maximum mixer level allowed is -10 dBm. mixer levels above this value may lead to
incorrect measurement results, which are indicated by the "OVLD" status display.

SCPI command:
INPut:ATTenuation on page 319

RF Atten Auto/Mech Att Auto
Sets the RF attenuation automatically as a function of the selected reference level. This
ensures that the optimum RF attenuation is always used. It is the default setting.

This function is not available for input from the R&S Digital 1/Q Interface (option R&S FSV-
B17).

SCPI command:
INPut:ATTenuation:AUTO on page 320

El Atten On/Off
This softkey switches the electronic attenuator on or off. This softkey is only available
with option R&S FSV-B25.

When the electronic attenuator is activated, the mechanical and electronic attenuation
can be defined separately. Note however, that both parts must be defined in the same
mode, i.e. either both manually, or both automatically.

This function is not available for input from the R&S Digital 1/Q Interface (option R&S FSV-
B17).

e To define the mechanical attenuation, use the RF Atten Manual/Mech Att Manual or
RF Atten Auto/Mech Att Auto softkeys.
e To define the electronic attenuation, use the El Atten Mode (Auto/Man) softkey.

Note: This function is not available for stop frequencies (or center frequencies in zero
span) >7 GHz. In this case, the electronic and mechanical attenuation are summarized
and the electronic attenuation can no longer be defined individually. As soon as the stop
or center frequency is reduced below 7 GHz, this function is available again.

W —
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When the electronic attenuator is switched off, the corresponding RF attenuation mode
(auto/manual) is automatically activated.

SCPI command:
INPut:EATT:AUTO on page 324

El Atten Mode (Auto/Man)

This softkey defines whether the electronic attenuator value is to be set automatically or
manually. If manual mode is selected, an edit dialog box is opened to enter the value.
This softkey is only available with option R&S FSV-B25, and only if the electronic attenu-
ator has been activated via the El Atten On/Off softkey.

Note: This function is not available for stop frequencies (or center frequencies in zero
span) >7 GHz. In this case, the electronic and mechanical attenuation are summarized
and the electronic attenuation can no longer be defined individually. As soon as the stop
or center frequency is reduced below 7 GHz, electronic attenuation is available again. If
the electronic attenuation was defined manually, it must be re-defined.

The attenuation can be varied in 1 dB steps from 0 to 30 dB. Other entries are rounded
to the next lower integer value.

To re-open the edit dialog box for manual value definition, select the "Man" mode again.

If the defined reference level cannot be set for the given RF attenuation, the reference
level is adjusted accordingly and the warning "Limit reached" is output.

SCPI command:

INPut:EATT:AUTO on page 324

INPut:EATT on page 324

Ref Level Offset

Opens an edit dialog box to enter the arithmetic level offset. This offset is added to the
measured level irrespective of the selected unit. The scaling of the y-axis is changed
accordingly. The setting range is £200 dB in 0.1 dB steps.

SCPI command:
DISPlay[:WINDow<n>] :TRACe<t>:Y[:SCALe] :RLEVel:OFFSet on page 252

Ref Level Position

Opens an edit dialog box to enter the reference level position, i.e. the position of the
maximum AD converter value on the level axis. The setting range is from -200 to +200
%, 0 % corresponding to the lower and 100 % to the upper limit of the diagram.

Only available for RF measurements except for Power vs Time measurements.

Grid Abs/Rel

Switches between absolute and relative scaling of the level axis (not available with
"Linear" range).

Only available for RF measurements except for Power vs Time measurements.

"Abs" Absolute scaling: The labeling of the level lines refers to the absolute
value of the reference level. Absolute scaling is the default setting.
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"Rel" Relative scaling: The upper line of the grid is always at 0 dB. The scaling
is in dB whereas the reference level is always in the set unit (for details
on unit settings see the "Unit" softkey).

SCPI command:
DISPlay[:WINDow<n>]:TRACe<t>:Y[:SCALe] :MODE on page 251

Input (AC/DC)
Toggles the RF input of the analyzer between AC and DC coupling.

This function is not available for input from the R&S Digital I/Q Interface (option R&S FSV-
B17).

SCPI command:

INPut:COUPling on page 320

Softkeys of the Bandwidth Menu

The following table shows all softkeys available in the "Bandwidth" menu. It is possible
that your instrument configuration does not provide all softkeys. If a softkey is only avail-
able with a special option, model or (measurement) mode, this information is provided in
the corresponding softkey description.

For Spurious Emission Measurements, the settings are defined in the "Sweep List" dialog,
see the description in the base unit.
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Res BW Manual

Opens an edit dialog box to enter a value for the resolution bandwidth. The available
resolution bandwidths are specified in the data sheet. For details on the correlation
between resolution bandwidth and filter type refer to chapter 4.4.4.6, "Selecting the
Appropriate Filter Type", on page 173.

Numeric input is always rounded to the nearest possible bandwidth. For rotary knob or
UP/DNARROW key inputs, the bandwidth is adjusted in steps either upwards or down-
wards.

The manual input mode of the resolution bandwidth is indicated by a green bullet next to
the "RBW" display in the channel bar.

This softkey is available for measuring the Adjacent Channel Power, the Spectrum Emis-
sion Mask, the Occupied Bandwidth and the CCDF. It is also available for Power vs Time
measurements.

SCPI command:
[SENSe: ] BANDwidth|BWIDth[:RESolution] :AUTO on page 280
[SENSe: ] BANDwidth |BWIDth[:RESolution] on page 280

Res BW Auto
Couples the resolution bandwidth to the selected span (for span > 0). If the span is
changed, the resolution bandwidth is automatically adjusted.

This setting is recommended, if a favorable setting of the resolution bandwidth in relation
to the selected span is desired.

This softkey is available for measuring the Adjacent Channel Power, the Occupied Band-
width and the CCDF. It is also available for Power vs Time measurements.

SCPI command:
[SENSe: ] BANDwidth|BWIDth[:RESolution] :AUTO on page 280

Video BW Manual
Opens an edit dialog box to enter the video bandwidth. The available video bandwidths
are specified in the data sheet.

Numeric input is always rounded to the nearest possible bandwidth. For rotary knob or
UP/DOWN key inputs, the bandwidth is adjusted in steps either upwards or downwards.

The manual input mode of the video bandwidth is indicated by a green bullet next to the
"VBW" display in the channel bar.

Note: RMS detector and VBW.

If an RMS detector is used, the video bandwidth in the hardware is bypassed. Thus,
duplicate trace averaging with small VBWs and RMS detector no longer occurs. However,
the VBW is still considered when calculating the sweep time. This leads to a longer sweep
time for small VBW values. Thus, you can reduce the VBW value to achieve more stable
trace curves even when using an RMS detector. Normally, if the RMS detector is used
the sweep time should be increased to get more stable trace curves. For details on
detectors see chapter 4.4.4.4, "Detector Overview", on page 170.
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This softkey is available for measuring the Adjacent Channel Power, the Spectrum Emis-
sion Mask and the Occupied Bandwidth. It is also available for Power vs Time measure-
ments.

SCPI command:
[SENSe: ] BANDwidth |BWIDth:VIDeo:AUTO on page 282
[SENSe: ]BANDwidth |BWIDth:VIDeo on page 282

Video BW Auto
Couples the video bandwidth to the resolution bandwidth. If the resolution bandwidth is
changed, the video bandwidth is automatically adjusted.

This setting is recommended, if a minimum sweep time is required for a selected reso-
lution bandwidth. Narrow video bandwidths require longer sweep times due to the longer
settling time. Wide bandwidths reduce the signal/noise ratio.

This softkey is available for measuring the Adjacent Channel Power, the Spectrum Emis-
sion Mask and the Occupied Bandwidth. It is also available for Power vs Time measure-
ments.

SCPI command:
[SENSe: ] BANDwidth |BWIDth:VIDeo:AUTO on page 282

Sweeptime Manual
Opens an edit dialog box to enter the sweep time.

Sweep time
absolute max. sweep time value: 16000 s
absolute min. sweep time value: zero span: 1 us

span > 0: depends on device model (refer to data sheet)

Allowed values depend on the ratio of span to RBW and RBW to VBW. For details refer
to the data sheet.

Numeric input is always rounded to the nearest possible sweep time. For rotary knob or
UPARROW/DNARROW key inputs, the sweep time is adjusted in steps either down-
wards or upwards.

The manual input mode of the sweep time is indicated by a green bullet next to the "SWT"
display in the channel bar. If the selected sweep time is too short for the selected band-
width and span, level measurement errors will occur due to a too short settling time for
the resolution or video filters. In this case, the analyzer displays the error message
"UNCAL" and marks the indicated sweep time with a red bullet.

This softkey is available for RF measurements, but not for CCDF or Power vs Time
measurements.

SCPI command:

SWE:TIME :AUTO OFF, see [SENSe: ] SWEep:TIME:AUTO on page 303

[SENSe: ] SWEep: TIME on page 303
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Sweeptime Auto

Couples the sweep time to the span, video bandwidth (VBW) and resolution bandwidth
(RBW) (not available for zero span). If the span, resolution bandwidth or video bandwidth
is changed, the sweep time is automatically adjusted.

The analyzer always selects the shortest sweep time that is possible without falsifying
the signal. The maximum level error is < 0.1 dB, compared to using a longer sweep time.

This softkey is available for measuring the Adjacent Channel Power, the Spectrum Emis-
sion Mask and the Occupied Bandwidth.

SCPI command:
[SENSe: ] SWEep: TIME: AUTO on page 303

Sweep Type
Opens a submenu to define the sweep type.

This softkey is available for measuring the Signal Power, the Adjacent Channel Power
and the Occupied Bandwidth.

This function is not available in 1Q Analyzer mode or for input from the R&S Digital I/Q
Interface (option R&S FSV-B17).

In frequency sweep mode, the analyzer provides several possible methods of sweeping:

"Sweep" on page 157
"FFT" on page 157 (not available with 5-Pole filters, channel filters or RRC filters,
see chapter 4.4.4.6, "Selecting the Appropriate Filter Type", on page 173)

e "Auto" on page 157

Sweep < Sweep Type
Sets the Sweep Type to standard analog frequency sweep.

In the standard sweep mode, the local oscillator is set to provide the spectrum quasi
analog from the start to the stop frequency.

SCPI command:
SWE:TYPE SWE, See [SENSe: ] SWEep:TYPE on page 303

FFT — Sweep Type
Sets the Sweep Type to FFT mode.

The FFT sweep mode samples on a defined frequency value and transforms it to the
spectrum by fast Fourier transformation (FFT).

FFT is not available when using 5-Pole filters, Channel filters or RRC filters.

SCPI command:
SWE:TYPE FFT, See [SENSe: ] SWEep:TYPE on page 303

Auto < Sweep Type
Automatically sets the fastest available Sweep Type for the current measurement. Auto
mode is set by default.

SCPI command:
SWE: TYPE AUTO, see [SENSe: ] SWEep:TYPE on page 303
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FFT Filter Mode «— Sweep Type
Defines the filter mode to be used for FFT filters by defining the partial span size. The
partial span is the span which is covered by one FFT analysis.

Auto — FFT Filter Mode — Sweep Type
The firmware determines whether to use wide or narrow filters to obtain the best mea-
surement results.

SCPI command:
[SENSe: |BANDwidth |BWIDth[:RESolution] :FFT on page 281

Narrow — FFT Filter Mode < Sweep Type

For an RBW < 10kHz, the FFT filters with the smaller partial span are used. This allows
you to perform measurements near a carrier with a reduced reference level due to a
narrower analog prefilter.

SCPI command:
[SENSe: | BANDwidth |[BWIDth[:RESolution] :FET on page 281

Coupling Ratio
Opens a submenu to select the coupling ratios for functions coupled to the bandwidth.

This softkey and its submenu is available for measuring the Adjacent Channel Power,
the Spectrum Emission Mask, the Occupied Bandwidth and the CCDF.

RBW/VBW Sine [1/1] — Coupling Ratio
Sets the following coupling ratio:

"video bandwidth = resolution bandwidth"

This is the default setting for the coupling ratio resolution bandwidth/video bandwidth.
This is the coupling ratio recommended if sinusoidal signals are to be measured.
This setting is only effective for Video BW Auto.

SCPI command:
BAND:VID:RAT 1,see [SENSe:|BANDwidth|BWIDth:VIDeo:RATioO
on page 283

RBW/VBW Pulise [.1] — Coupling Ratio
Sets the following coupling ratio:

"video bandwidth = 10 x resolution bandwidth or"
"video bandwidth = 10 MHz (= max. VBW)."

This coupling ratio is recommended whenever the amplitudes of pulsed signals are to be
measured correctly. The IF filter is exclusively responsible for pulse shaping. No addi-
tional evaluation is performed by the video filter.

This setting is only effective for Video BW Auto.

SCPI command:
BAND:VID:RAT 10, see [SENSe:]BANDwidth |BWIDth:VIDeo:RATio
on page 283
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RBW/VBW Noise [10] < Coupling Ratio
Sets the following coupling ratio:

"video bandwidth = resolution bandwidth/10"

At this coupling ratio, noise and pulsed signals are suppressed in the video domain. For
noise signals, the average value is displayed.

This setting is only effective for the Video BW Auto selection in the main menu.

SCPI command:
BAND:VID:RAT 0.1, See [SENSe: |BANDwidth|BWIDth:VIDeo:RATioO
on page 283

RBW/VBW Manual — Coupling Ratio
Activates the manual input of the coupling ratio.

The resolution bandwidth/video bandwidth ratio can be set in the range 0.001 to 1000.
This setting is only effective for the Video BW Auto selection in the main menu.

SCPI command:
BAND:VID:RAT 10, see [SENSe:]BANDwidth |BWIDth:VIDeo:RATio
on page 283

Span/RBW Auto [100] — Coupling Ratio
Sets the following coupling ratio:

"resolution bandwidth = span/100"
This coupling ratio is the default setting of the analyzer.
This setting is only effective for the Res BW Auto selection in the main menu.

SCPI command:
BAND:VID:RAT 0.001, see [SENSe: ]BANDwidth|BWIDth:VIDeo:RATiO
on page 283

Span/RBW Manual <+ Coupling Ratio
Activates the manual input of the coupling ratio.

This setting is only effective for the Res BW Auto selection in the main menu.
The span/resolution bandwidth ratio can be set in the range 1 to 10000.

SCPI command:
BAND:VID:RAT 0.1, see [SENSe:]BANDwidth|BWIDth:VIDeo:RATiO
on page 283

Default Coupling < Coupling Ratio
Sets all coupled functions to the default state ("AUTO"). In addition, the ratio "RBW/
VBW" is set to "SINE [1/1]" and the ratio "SPAN/RBW" to 100.

This softkey is available for Power vs Time measurements.

SCPI command:

[SENSe: ] BANDwidth|BWIDth[:RESolution] :AUTO on page 280
[SENSe: ] BANDwidth |BWIDth:VIDeo:AUTO on page 282

[SENSe: ] SWEep:TIME:AUTO on page 303
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Filter Type
Opens a submenu to select the filter type.

This softkey and its submenu are available for measuring the Adjacent Channel Power,
the Spectrum Emission Mask, the Occupied Bandwidth and the CCDF. Instead of open-
ing a submenu, this softkey opens the "Sweep List" dialog box to select the filter type
when measuring the Spectrum Emission Mask.

The submenu contains the following softkeys:

Normal (3dB)

Channel

RRC

5-Pole (not available for sweep type "FFT")

For detailed information on filters see chapter 4.4.4.6, "Selecting the Appropriate Filter
Type", on page 173 and chapter 4.4.4.7, "List of Available RRC and Channel Filters",
on page 173.

SCPI command:
[SENSe: ] BANDwidth|BWIDth[:RESolution] : TYPE on page 282

4.4.3.6 Softkeys of the Sweep Menu

The following table shows all softkeys available in the "Sweep" menu. It is possible that
your instrument configuration does not provide all softkeys. If a softkey is only available
with a special option, model or (measurement) mode, this information is provided in the
corresponding softkey description.

CONINUOUS SWEEP...ceiiiiiiieiiiiiei e e e re e et e e e e e e e e e s s as s s s s neeeeeeeeeeeaeaeeeeeees 160
SINGIE SWEEP ...eeeiiiii ittt e e e e sttt e e e e st e e e e e s abreeeeeeeaans 161
CoNtiNUE SINGIE SWEEP.....uuuiiiiiiiiiieieeee e e e e e e e e e e s s e st r e e e e e aaeaaaeeeas 161
SWEEPHME MANUAL.... . e e e e e e 161
V= T=T oL g LY U | (o TR 161
TS o TR N/ = TS 162
==Y OOV 162

L T et 162

L AULO. ettt ettt 162

L FFT FIter MOGE.....cvevieieeceeietiieeeeee ettt 162

e XU (o TP 163

L UNBITOW. ...ttt sttt st se et en s s st snenenas 163

ST o I o T | o | SRR 163
SWEEP POINTS...ciiiiieii i e e e e e e e e e e aeaes 163

Continuous Sweep
Sets the continuous sweep mode: the sweep takes place continuously according to the
trigger settings. This is the default setting.

The trace averaging is determined by the sweep count value (see the "Sweep Count”
softkey, "Sweep Count" on page 106).

SCPI command:
INIT:CONT ON, see INITiate<n>:CONTinuous on page 331

Operating Manual 1173.0766.02 — 04.1 160



R&S® FSV-K84 1xEV-DO Analysis Options R&S FSV-K84/-K85

e e s |
Instrument Functions of the 1XEV-DO Analysis

Single Sweep

Sets the single sweep mode: after triggering, starts the number of sweeps that are defined
by using the Sweep Count softkey. The measurement stops after the defined number of
sweeps has been performed.

SCPI command:
INIT:CONT OFF, see INITiate<n>:CONTinuous on page 331

Continue Single Sweep
Repeats the number of sweeps set by using the Sweep Count softkey, without deleting
the trace of the last measurement.

This is particularly of interest when using the trace configurations "Average" or "Max
Hold" to take previously recorded measurements into account for averaging/maximum
search.

SCPI command:
INITiate<n>:CONMeas on page 330

Sweeptime Manual
Opens an edit dialog box to enter the sweep time.

Sweep time
absolute max. sweep time value: 16000 s
absolute min. sweep time value: zero span: 1 ys

span > 0: depends on device model (refer to data sheet)

Allowed values depend on the ratio of span to RBW and RBW to VBW. For details refer
to the data sheet.

Numeric input is always rounded to the nearest possible sweep time. For rotary knob or
UPARROW/DNARROW key inputs, the sweep time is adjusted in steps either down-
wards or upwards.

The manual input mode of the sweep time is indicated by a green bullet next to the "SWT"
display in the channel bar. If the selected sweep time is too short for the selected band-
width and span, level measurement errors will occur due to a too short settling time for
the resolution or video filters. In this case, the analyzer displays the error message
"UNCAL" and marks the indicated sweep time with a red bullet.

This softkey is available for RF measurements, but not for CCDF or Power vs Time
measurements.

SCPI command:
SWE: TIME : AUTO OFF, see [SENSe: | SWEep: TIME:AUTO on page 303
[SENSe: ] SWEep: TIME on page 303

Sweeptime Auto

Couples the sweep time to the span, video bandwidth (VBW) and resolution bandwidth
(RBW) (not available for zero span). If the span, resolution bandwidth or video bandwidth
is changed, the sweep time is automatically adjusted.

The analyzer always selects the shortest sweep time that is possible without falsifying
the signal. The maximum level error is < 0.1 dB, compared to using a longer sweep time.
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This softkey is available for measuring the Adjacent Channel Power, the Spectrum Emis-
sion Mask and the Occupied Bandwidth.

SCPI command:
[SENSe: ] SWEep: TIME: AUTO on page 303

Sweep Type
Opens a submenu to define the sweep type.

This softkey is available for measuring the Signal Power, the Adjacent Channel Power
and the Occupied Bandwidth.

This function is not available in 1Q Analyzer mode or for input from the R&S Digital I/Q
Interface (option R&S FSV-B17).

In frequency sweep mode, the analyzer provides several possible methods of sweeping:
e "Sweep" on page 157
e "FFT"on page 157 (not available with 5-Pole filters, channel filters or RRC filters, see

chapter 4.4.4.6, "Selecting the Appropriate Filter Type", on page 173)
e "Auto" on page 157

Sweep < Sweep Type
Sets the Sweep Type to standard analog frequency sweep.

In the standard sweep mode, the local oscillator is set to provide the spectrum quasi
analog from the start to the stop frequency.

SCPI command:
SWE:TYPE SWE, see [SENSe: ] SWEep:TYPE on page 303

FFT «— Sweep Type
Sets the Sweep Type to FFT mode.

The FFT sweep mode samples on a defined frequency value and transforms it to the
spectrum by fast Fourier transformation (FFT).

FFT is not available when using 5-Pole filters, Channel filters or RRC filters.

SCPI command:
SWE:TYPE FFT, see [SENSe: ] SWEep:TYPE on page 303

Auto <— Sweep Type
Automatically sets the fastest available Sweep Type for the current measurement. Auto
mode is set by default.

SCPI command:
SWE:TYPE AUTO, see [SENSe: | SWEep:TYPE on page 303

FFT Filter Mode < Sweep Type
Defines the filter mode to be used for FFT filters by defining the partial span size. The
partial span is the span which is covered by one FFT analysis.
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Auto < FFT Filter Mode — Sweep Type
The firmware determines whether to use wide or narrow filters to obtain the best mea-
surement results.

SCPI command:
[SENSe: ] BANDwidth |BWIDth[:RESolution] :FFT on page 281

Narrow — FFT Filter Mode — Sweep Type

For an RBW < 10kHz, the FFT filters with the smaller partial span are used. This allows
you to perform measurements near a carrier with a reduced reference level due to a
narrower analog prefilter.

SCPI command:
[SENSe: ]BANDwidth|BWIDth[:RESolution] : FET on page 281

Sweep Count

Opens an edit dialog box to enter the number of sweeps to be performed in the single
sweep mode. Values from 0 to 32767 are allowed. If the values 0 or 1 are set, one sweep
is performed. The sweep count is applied to all the traces in a diagram.

If the trace configurations "Average", "Max Hold" or "Min Hold" are set, the sweep count
value also determines the number of averaging or maximum search procedures.

In continuous sweep mode, if sweep count = 0 (default), averaging is performed over 10
sweeps. For sweep count =1, no averaging, maxhold or minhold operations are per-
formed.

SCPI command:
[SENSe: ] SWEep:COUNt on page 298

Sweep Points
Opens an edit dialog box to enter the number of measured values to be collected during
one sweep.

e Entry via rotary knob:
— Inthe range from 101 to 1001, the sweep points are increased or decreased in
steps of 100 points.
— Inthe range from 1001 to 32001, the sweep points are increased or decreased
in steps of 1000 points.
e Entry via keypad:
All values in the defined range can be set.

The default value is 691 sweep points.
This softkey is available for RF measurements.

SCPI command:
[SENSe: ] SWEep:POINts on page 302

Softkeys of the Input/Output Menu for RF Measurements

The following chapter describes all softkeys available in the "Input/Output" menu for RF
measurements. For CDA measurements, see chapter 4.4.2.9, "Softkeys of the Input/
Output Menu for CDA Measurements", on page 111.

T o TU L (N @ L @ T SRS 164
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Input (AC/DC)

Toggles the RF input of the analyzer between AC and DC coupling.

This function is not available for input from the R&S Digital 1/Q Interface (option R&S FSV-
B17).

SCPI command:
INPut:COUPling on page 320

Noise Source
Switches the supply voltage for an external noise source on or off. For details on con-
nectors refer to the Quick Start Guide, "Front and Rear Panel" chapter.

SCPI command:
DIAGnostic<n>:SERVice:NSOurce on page 329

Video Output
Sends a video output signal according to the measured level to the connector on the rear
panel of the analyzer.

Note: Video output does not return valid values in 1Q or FFT mode.

SCPI command:
OUTP:IF VID, see OUTPut:IF [:SOURce] on page 332

Power Sensor

For precise power measurement a power sensor can be connected to the instrument via
the front panel (USB connector) or the rear panel (power sensor, option R&S FSV-B5).
The Power Sensor Support firmware option (R&S FSV-K9) provides the power mea-
surement functions for this test setup.

This softkey is only available if the analyzer option Power Sensor (R&S FSV-K9) is
installed.

For details see the chapter "Instrument Functions Power Sensor (K9)" in the base unit
description.

This softkey is available for RF measurements.

Trigger Out

Sets the Trigger Out port in the Additional Interfaces (option R&S FSV-B5 only) to low or
high. Thus, you can trigger an additional device via the external trigger port, for example.
This softkey is available for RF measurements.

SCPI command:
OUTPut : TRIGger on page 333
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Predefined Channel Tables

Predefined channel tables offer access to a quick configuration for the channel search.
The "1XEV-DO BTS Analysis" option provides the following set of channel tables com-
pliant with the 1xEV-DO specification:

e DOQPSK:
Channel table with channel types PILOT/MAC/PREAMBLE/DATA with modulation
type QPSK in channel type DATA and the following listed active codes in channel
types.

e DOB8PSK:
Channel table with channel types PILOT/MAC/PREAMBLE/DATA with modulation
type 8-PSK in channel type DATA and the following listed active codes in channel
types.

e DO16QAM:
Channel table with channel types PILOT/MAC/PREAMBLE/DATA with modulation
type 16-QAM in channel type DATA and the following listed active codes in channel
types.

e DO _IDLE:
Channel table with channel types PILOT/MAC — known as IDLE slot, since it does
not contain any active channels in the DATA channel type.

e PICH (MS mode only)
Channel table with the pilot channel as it exists in Access mode at least during the
first slot 16.
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e PICHRRI (MS mode only)
Channel table with pilot channel and RRI with the name PICHRRI. The channels are
active on the same code but at different times. If the RRI and the PICH are active, it
is assumed that for the first 256 chips (1/4 of the half slot, 1/8 of the entire slot) only
the RRI and then the PICH is active in this half slot. If only the PICH is active (RRI
activity 0), the PICH is active for the entire 1024 chips of the half slot.

e 5CHANS (MS mode only)
Channel table with 5 channels: PICH/RRI/DRC/ACK/DATA

Table 4-3: Base station channel table DOQPSK with QPSK modulation in DATA area

Channel Type Number of Code Channel (Walsh Modulation/
Channels Code.SF) Mapping
Pilot 1 0.32 BPSK-I
Mac 5 2.64 (RA) BPSK-I
3.64 BPSK-I
4.64 BPSK-I
34.64 BPSK-Q
35.64 BPSK-Q
Preamble (64 chips long) 1 3.32 BPSK-I
Data 16 0.16 QPSK
1.16 QPSK
2.16 QPSK
QPSK
13.16 QPSK
14.16 QPsK
15.16
Table 4-4: Base station channel table DO8PSK with 8-PSK modulation in DATA area
Channel Type Number of Code Channel (Walsh Modulation/
Channels Code.SF) Mapping
Pilot 1 0.32 BPSK-I
Mac 5 2.64 (RA) BPSK-I
3.64 BPSK-I
4.64 BPSK-I
34.64 BPSK-Q
35.64 BPSK-Q
Preamble (64 chips long) 1 3.32 BPSK-I
Data 16 0.16 8-PSK
1.16 8-PSK
2.16 8-PSK
8-PSK
13.16 8-PSK
14.16 8-PSK
15.16
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Table 4-5: Base station channel table DO16QAM with 16QAM modulation in DATA area

Channel Type Number of Code Channel (Walsh Modulation/
Channels Code.SF) Mapping
Pilot 1 0.32 BPSK-I
Mac 5 2.64 (RA) BPSK-I
3.64 BPSK-I
4.64 BPSK-I
34.64 BPSK-Q
35.64 BPSK-Q
Preamble (64 chips long) 1 3.32 BPSK-I
Data 16 0.16 16QAM
1.16 16QAM
2.16 16QAM
16QAM
13.16 16QAM
14.16 16QAM
15.16
Table 4-6: Base station test model DO_IDLE for idle slot configuration
Channel Type Number of Code Channel (Walsh Modulation/
Channels Code.SF) Mapping
Pilot 1 0.32 BPSK-I
Mac 5 2.64 (RA) BPSK-I
Table 4-7: Mobile station channel table PICH
Channel type Code channel Mapping Activity
(Walsh Code.SF)
PICH 0.16 11111111 1111 1111
Table 4-8: Mobile station channel table PICHRRI
Channel type Code channel Mapping Activity
(Walsh Code.SF)
PICH 0.16 | 11111111 1111 1111
RRI 0.16 | 1010 1010 1010 1010
Table 4-9: Mobile station channel table 5CHANS
Channel type Code channel Mapping Activity
(Walsh Code.SF)
PICH 0.16 | 11111111 1111 1111
RRI 0.16 | 1010 1010 1010 1010
DATA 24 Q 11111111 1111 1111
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Channel type Code channel Mapping Activity
(Walsh Code.SF)

ACK 4.8 | 0000 0000 0000 1000

DRC 8.16 Q 0110 0000 0000 0000

4.44.2 Working with Channel Tables

Creating a channel table

1. Select the "Code Domain Analyzer" softkey.

2. Select the "Channel Table Settings" softkey.
The "Channel Table Settings" dialog box is displayed.

3. Select the "Predef" channel search mode and set a threshold for inactive channels.

4. Press the Add Channel softkey to create a new channel table.
The "New Channel Table" dialog box is displayed. The new channel table contains
no data at all.

5. Enter a name for the new channel table, e.g. 'Test Table' in the corresponding field.
The name you enter in this field is also the name of the table channel file.

6. Enter a description for your new channel table, e.g. 'Channel table created for test
purposes' in the "Description” field.

7. Build your channel table by adding the channels with the configuration you need
or
Measure the current signal by pressing the Meas softkey. The analyzer automatically
adds the channels of the current signal to the channel table.
Refer to "New/Copy/Edit" on page 74 for a description of all parameters relating to a
channel.

8. Save your table by pressing the Save softkey. All data is lost if you just close the
dialog box.
The list of available channel tables in the "Channel Table Settings" dialog box now
contains the "Test Table'.

Editing a channel table

1. Select the "Code Domain Analyzer" softkey.
2. Select the "Channel Table Settings" softkey.

3. Select your recently created channel table. Press the Edit softkey to open and modify
the channel table.
Each row in the channel table represents one channel.

4. Sort the channels in the channel table by pressing the Sort softkey. The analyzer
sorts the channels according to the rules listed in the Sort softkey description.
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5. Add a new channel by pressing the Add Channel softkey.

a) Select a channel type, e.g. a data channel.

b) In the "Channel Type" field select "CHAN" from the dropdown menu.

c) Specify the channel number (a value between 0 and 127) and spreading factor.
d) Choose the radio configuration (usually 3-5)

e) Activate the channel by editing the "State" field.

The other values (symbol rate and power) are automatically calculated. If there is a
conflict with another channel in the table, a red diamond is displayed in the "Domain
Conflict" field of the conflicting channels.

6. You can delete a channel with the Delete Channel softkey. Note that a channel is
deleted without further notice.

7. If you want to discard your changes, you can restore the original table with the
Reload softkey. All your changes will be lost.
You can also restore the default channel tables delivered with the analyzer with the
Restore Default Tables softkey. This recovery can be done even if you have saved
changes to these tables.

For more information on softkeys, dialog boxes and parameters concerning channel
tables refer to "Channel Table Settings" on page 73.

4.4.4.3 Channel Type Characteristics

The following table provides an overview of channel type characteristics for the "1xEV-
DO BTS Analysis" option (K84).

Channel Spreading Symbol Modulation Type | Chips per Slot Symbols | Bits per slot and Code
Type Factor Rate per Slot
and Mapping | or Q Mapping Com-
Code plex
PILOT 32 38.4 ksps | BPSK-I 96*2=192 6 6 12
MAC Subt. 0/1: 64 | 19.2 ksps | BPSK-I, BPSK-Q, |64*4=256 4 4 8
OOK-ACK-I, OOK-
Subt. 2/3: 128 | 9.6 ksps ACK-Q, OOK-NAK- 2 2 4
I, OOK-NAK-Q
PREAMBLE | Subt. 0/1: 32 | 38.4 ksps | BPSK-I Preamble length
64
128 8 8 16
256 16 16 32
512 32 32 64
1024
Subt. 2: 64 19.2 ksps | BPSK-I 64 1 1
128 2 2
256 4 4
512 8 8 16
1024 16 16 32
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Channel Spreading Symbol Modulation Type | Chips per Slot Symbols | Bits per slot and Code
Type Factor Rate per Slot
and Mapping | or Q Mapping Com-
Code plex
Subt. 3: 128 | 9.6 ksps BPSK-I or BPSK-Q | 64 0.5 0.5 1
128 1 1 2
256 2 2 4
512 4 4 8
1024 8 8 16
DATA Subt. 0/1/2: 76.8 ksps | QPSK, 8-PSK, 400*4 Mapping always Complex
16 16QAM -PreambleChips Modulation Type
Subt. 3: 16 76.8 ksps | 64QAM =DataNettoChips QPSK | 8-PSK | 16QAM | 64QAM
1600-0 =1600 100 200 300 400 500
1600-64 =1536 96 192 288 384 480
1600-128 =1472 | 92 184 276 368 460
1600-256 =1344 | 84 168 252 336 420
1600-512 =1088 | 68 136 204 272 340
1600-1024=576 36 72 104 144 180

4.4.4.4 Detector Overview

The measurement detector for the individual display modes can be selected directly by
the user or set automatically by the analyzer. The detector activated for the specific trace
is indicated in the corresponding trace display field by an abbreviation.

The detectors of the analyzer are implemented as pure digital devices. They collect signal
power data within each measured point during a sweep. The default number of sweep

points is 691. The following detectors are available:

Table 4-10: Detector types

Detector Indicator Function

Auto Peak Ap Determines the maximum and the minimum value
within a measurement point (not available for SEM)

Positive Peak Pk Determines the maximum value within a measure-
ment point

Negative Peak (min peak) Mi Determines the minimum value within a measurement
point

RMS Rm Determines the root mean square power within a
measurement point

Average Av Determines the linear average power within a mea-
surement point

Sample Sa Selects the last value within a measurement point

The result obtained from the selected detector within a measurement point is displayed
as the power value at this measurement point.
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All detectors work in parallel in the background, which means that the measurement
speed is independent of the detector combination used for different traces.

N Number of measured values

/ During a frequency sweep, the analyzer increments the first local oscillator in steps that
are smaller than approximately 1/10 of the bandwidth. This ensures that the oscillator
step speed is conform to the hardware settling times and does not affect the precision of
the measured power.

The number of measured values taken during a sweep is independent of the number of
oscillator steps. It is always selected as a multiple or a fraction of 691 (= default number
of trace points displayed on the screen). Choosing less then 691 measured values (e.g.
125 or 251) will lead to an interpolated measurement curve, choosing more than 691
points (e.g. 1001, 2001 ...) will result in several measured values being overlaid at the
same frequency position.

N\ RMS detector and VBW

! If the RMS detector is selected, the video bandwidth in the hardware is bypassed. Thus,
duplicate trace averaging with small VBWs and RMS detector no longer occurs. However,
the VBW is still considered when calculating the sweep time. This leads to a longer sweep
time for small VBW values. Thus, you can reduce the VBW value to achieve more stable
trace curves even when using an RMS detector. Normally, if the RMS detector is used
the sweep time should be increased to get more stable trace curves.

4.4.4.5 Trace Mode Overview

The traces can be activated individually for a measurement or frozen after completion of
a measurement. Traces that are not activated are hidden. Each time the trace mode is
changed, the selected trace memory is cleared.

The analyzer offers 6 different trace modes:

Clear Write
Overwrite mode: the trace is overwritten by each sweep. This is the default setting.

All available detectors can be selected.
SCPI command:

DISP:TRAC:MODE WRIT, see DISPlay[:WINDow<n>]:TRACe<t>:MODE
on page 249

Max Hold

The maximum value is determined over several sweeps and displayed. The analyzer
saves the sweep result in the trace memory only if the new value is greater than the
previous one.

The detector is automatically set to "Positive Peak".

This mode is especially useful with modulated or pulsed signals. The signal spectrum is
filled up upon each sweep until all signal components are detected in a kind of envelope.
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This mode is not available for statistics measurements.

SCPI command:
DISP:TRAC:MODE MAXH, see DISPlay [ :WINDow<n>]:TRACe<t>:MODE
on page 249

Min Hold

The minimum value is determined from several measurements and displayed. The ana-
lyzer saves for each sweep the smallest of the previously stored/currently measured val-
ues in the trace memory.

The detector is automatically set to "Negative Peak".

This mode is useful e.g. for making an unmodulated carrier in a composite signal visible.
Noise, interference signals or modulated signals are suppressed whereas a CW signal
is recognized by its constant level.

This mode is not available for statistics measurements.

SCPI command:
DISP:TRAC:MODE MINH, see DISPlay[:WINDow<n>] :TRACe<t>:MODE
on page 249

Average
The average is formed over several sweeps. The Sweep Count determines the number
of averaging procedures.

All available detectors can be selected. If the detector is automatically selected, the sam-
ple detector is used (see chapter 4.4.4.4, "Detector Overview", on page 170).

This mode is not available for statistics measurements.

SCPI command:
DISP:TRAC:MODE AVER, see DISPlay [ :WINDow<n>]:TRACe<t>:MODE
on page 249

View

The current contents of the trace memory are frozen and displayed.

Note: If a trace is frozen, the instrument settings, apart from level range and reference
level (see below), can be changed without impact on the displayed trace. The fact that
the displayed trace no longer matches the current instrument setting is indicated by the
#* jcon on the tab label.

If the level range or reference level is changed, the analyzer automatically adapts the
measured data to the changed display range. This allows an amplitude zoom to be made
after the measurement in order to show details of the trace.

SCPI command:

DISP:TRAC:MODE VIEW, see DISPlay[:WINDow<n>]:TRACe<t>:MODE

on page 249

Blank
Hides the selected trace.

SCPI command:
DISP:TRAC OFF, see DISPlay[:WINDow<n>]:TRACe<t>[:STATe] on page 250

W —
Operating Manual 1173.0766.02 — 04.1 172



R&S® FSV-K84

1xEV-DO Analysis Options R&S FSV-K84/-K85

4446

4447

Instrument Functions of the 1XEV-DO Analysis

Selecting the Appropriate Filter Type

All resolution bandwidths are realized with digital filters.

The video filters are responsible for smoothing the displayed trace. Using video band-
widths that are small compared to the resolution bandwidth, only the signal average is
displayed and noise peaks and pulsed signals are repressed. If pulsed signals are to be
measured, it is advisable to use a video bandwidth that is large compared to the resolution
bandwidth (VBW * 10 x RBW) for the amplitudes of pulses to be measured correctly.

The following filter types are available:

e Normal (3dB) (Gaussian) filters
The Gaussian filters are set by default. The available bandwidths are specified in the
data sheet.
e Channel filters
For details see chapter 4.4.4.7, "List of Available RRC and Channel Filters",
on page 173.
Channel filters do not support FFT mode.
e RRC filters
For details see chapter 4.4.4.7, "List of Available RRC and Channel Filters",
on page 173 .
RRC filters do not support FFT mode.
e 5-Pole filters
The available bandwidths are specified in the data sheet.
5-Pole filters do not support FFT mode.

List of Available RRC and Channel Filters

For power measurement a number of especially steep-edged channel filters are available
(see the following table). The indicated filter bandwidth is the 3 dB bandwidth. For RRC
filters, the fixed roll-off factor (a) is also indicated.

Table 4-11: Filter types

Filter Bandwidth Filter Type Application
100 Hz CFlLter

200 Hz CFlLter A0

300 Hz CFlLter

500 Hz CFlLter

1 kHz CFlLter

1.5 kHz CFlLter

2 kHz CFlLter

2.4 kHz CFlLter SSB

2.7 kHz CFlLter
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Filter Bandwidth Filter Type Application

3 kHz CFlLter

3.4 kHz CFlLter

4 kHz CFlLter DAB, Satellite

4.5 kHz CFlLter

5 kHz CFlLter

6 kHz CFlLter

6 kHz, a=0.2 RRC APCO

8.5 kHz CFlLter ETS300 113 (12.5 kHz channels)
9 kHz CFlLter AM Radio

10 kHz CFlLter

12.5 kHz CFlLter CDMAone

14 kHz CFlLter ETS300 113 (20 kHz channels)
15 kHz CFlLter

16 kHz CFlLter ETS300 113 (25 kHz channels)
18 kHz, 0=0.35 RRC TETRA

20 kHz CFlLter

21 kHz CFlLter PDC

24.3 kHz, 0=0.35 RRC IS 136

25 kHz CFlLter

30 kHz CFlLter CDPD, CDMAone

50 kHz CFlLter

100 kHz CFlLter

150 kHz CFlLter FM Radio

192 kHz CFlLter PHS

200 kHz CFlLter

300 kHz CFILter

500 kHz CFILter J.83 (8-VSB DVB, USA)
1 MHz CFlLter CDMAone

1.228 MHz CFlLter CDMAone

1.28 MHz, 0=0.22 RRC
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Filter Bandwidth Filter Type Application

1.5 MHz CFILter DAB

2 MHz CFlLter

3 MHz CFlLter

3.75 MHz CFILter

3.84 MHz, 0=0.22 RRC W-CDMA 3GPP
4.096 MHz, a=0.22 RRC W-CDMA NTT DOCoMo
5 MHz CFlLter

20 MHz CFlLter

28 MHz CFlLter

40 MHz CFlLter

4.4.4.8 ASCIIFile Export Format

The data of the file header consist of three columns, each separated by a semicolon:
parameter name; numeric value; basic unit. The data section starts with the keyword
"Trace <n>" (<n> = number of stored trace), followed by the measured data in one or
several columns (depending on measurement) which are also separated by a semicolon.

File contents: header and data section

Description

Type;FSVR;

Version;1.45;

Date;01.Apr 2010;

Date of data set storage

Screen;A;

Instrument mode

Points per Symbol;4;

Points per symbol

x Axis Start;-13;sym;

Start value of the x axis

x Axis Stop;135;sym;

Stop value of the x axis

Ref value y axis;-10.00;dBm;

Y axis reference value

Ref value position;100;%;

Y axis reference position

Trace;1; Trace number
Meas;Result; Result type
Meas Signal;Magnitude; Result display

Demodulator;Offset QPSK;

Demodulation type

ResultMode;Trace;

Result mode

X unit;sym; Unit of the x axis
y unit;dBm; Unit of the y axis
Trace Mode;Clear Write; Trace mode
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File contents: header and data section | Description

Values;592; Number of results

<values> List of results

4.4.4.9 ASCIl File Export Format (Spectrum Emission Mask)

The first part of the file lists information about the signal analyzer and the general setup.
For a detailed description refer to chapter 4.4.4.8, "ASCII File Export Format",

on page 175.
File contents Description
RefType; CPOWER; reference range setup, for details see "Edit Ref-

TxBandwidth;9540000;Hz erence Range" on page 132

Filter State; ON;
Alpha;0.22;

PeaksPerRange;1; evaluation list information

Values;4;

0;-22500000;-9270000;1000000;2986455000;-74.762840 | information about each peak:
270996094;

-10.576210021972656;-45.762840270996094;PASS;

1;-9270000;-4770000;100000;2991405000;-100.1769561
7675781;

-35.990325927734375;-1.490325927734375;PASS
3;4770000;9270000;100000;3005445000;-100.17695617

<range number>;

<start frequency>;

<stop frequency>;

<resolution bandwidth of range>;

<frequency of peak>;

675781; <absolute power in dBm of peak>;
-35.990325927734375;-1.490325927734375;PASS; <relative power in dBc of peak
4;9270000;22500000;1000000;3018225000;-74.7628402 | (related to the channel power)>;
70996094; <distance to the limit line in dB
-10.576210021972656;-45.762840270996094;PASS; (positive value means above the limit)>:

<limit fail (pass = 0, fail =1)>;

44410 Format Description of Spectrum Emission Mask XML Files

The files for importing range settings are in XML format and therefore obey the rules of
the XML standard. Below, the child nodes, attributes, and structure defined for the data
import is described. Build your own XML files according to these conventions because

the analyzer can only interpret XML files of a known structure. For example files look in
the C:\r s\instr\sem std directory.
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Spectrum Emission Mask Standard: W-CDMA 3GPP {(39,43)dBm DL
Tx Power -47.93 dBm Tx Bandwidth 3.840 MHz RBW 30.000 kHz

|_Range Low |_Range Up | _RBW __| Freguency | PowerAbs | PowerRel |__ALimit |
-1 z -3 Hz 1 z

1.000 MHz
Fig. 4-29: Example Spectrum emission mask standard file (PowerClass_39_43.xml)

interpret the XML file and error messages are shown on the screen. Therefore, we rec-
ommend you make a copy of an existing file (see "Save as Standard" softkey, "Save As
Standard" on page 136) and edit the copy of the file.

Be sure to follow the structure exactly as shown below or else the analyzer is not able to

Alternatively, edit the settings using the "Spectrum Emission Mask" softkey and the
Sweep List dialog box and save the XML file with the (Save As Standard) softkey after-
wards. This way, no modifications have to be done in the XML file itself.

Basically, the file consists of three elements that can be defined:

e The "BaseFormat" element
e The "PowerClass" element
e The "Range" element

The "BaseFormat" element

It carries information about basic settings. In this element only the "ReferencePower"
child node has any effects on the measurement itself. The other attributes and child nodes
are used to display information about the Spectrum Emission Mask Standard on the
measurement screen. The child nodes and attributes of this element are shown in

table 4-12.

In the example above (PowerClass 39 43.xml under C:\r s\instr\sem std
\WCDMA\ 3GPP, see figure 4-29), these attributes are defined as follows:

e Standard="W-CDMA 3GPP"

e LinkDirection="DL"

e PowerClass="(39,43)dBm"

The "PowerClass" element

It is embedded in the "BaseFormat" element and contains settings information about the
power classes. Up to four different power classes can be defined. For details refer to the
"Sweep List" softkey ("Sweep List" on page 127) and the corresponding parameter
description. The child nodes and attributes of this element are shown in table 4-13.
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The "Range" element

This element is embedded in the "PowerClass" element. It contains the settings infor-
mation of the range. There have to be at least three defined ranges: one reference range
and at least one range to either side of the reference range. The maximum number of
ranges is 20. Note that the analyzer uses the same ranges in each power class. There-
fore, the contents of the ranges of each defined power class have to be identical to the
first power class. An exception are the Start and Stop values of the two Limit nodes that
are used to determine the power class. Note also, that there are two Limit nodes to be
defined: one that gives the limit in absolute values and one in relative values. Make sure
units for the Start and Stop nodes are identical for each Limit node.

For details refer to the "Sweep List" softkey ("Sweep List" on page 127) and the corre-
sponding parameter description. The child nodes and attributes of this element are shown
in table 4-14.

The following tables show the child nodes and attributes of each element and show if a
child node or attribute is mandatory for the analyzer to interpret the file or not. Since the
hierarchy of the XML can not be seen in the tables, either view one of the default files
already stored on the analyzerinthe "C:\r s\instr\sem std"directory or check the
structure as shown below.

Below, a basic example of the structure of the file is shown, containing all mandatory
attributes and child nodes. Note that the "PowerClass" element and the range element
are themselves elements of the "BaseFormat" element and are to be inserted where
noted. The separation is done here simply for reasons of a better overview. Also, no
example values are given here to allow a quick reference to the tables above. Italic font
shows the placeholders for the values.

e The "BaseFormat" element is structured as follows:
— <RS_SEM_ACP_FileFormat Version=""1.0.0.0"">

<Name>"Standard"</Name>
<Instrument>
<Type>"Instrument Type"</Type>
<Application>"Application"</Application>
</Instrument>
<LinkDirection Name=""Name"">
<ReferencePower>
<Method>"Method"</Method>
</ReferencePower>
<PowerClass Index=""n"">
<!I-- For contents of the PowerClass node see
table 4-13 -->
<l-- Define up to four PowerClass nodes -->
</PowerClass>
</LinkDirection>
</RS_SEM_ACP_File>

e The "PowerClass" element is structured as follows:
— <PowerClass Index=""n"">
<StartPower Unit=""dBm"" InclusiveFlag=""true" Value=""StartPowerValue""/>
<StopPower Unit=""dBm™"" InclusiveFlag=""false"" Value=""StopPowerValue""/>
<DefaultLimitFailMode>"Limit Fail Mode"</DefaultLimitFailMode>
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<Range Index=""n"">

<!-- For contents of the Range node see table 4-14 -->
<l-- Define up to twenty Range nodes -->

</Range>

</PowerClass>

e The "Range" element is structured as follows:
— <Range Index=""n"">

<Name=""Name"">
<ChannelType>"Channel Type"</Channel Type>
<WeightingFilter>
<Type>"FilterType"</Type>
<RollOffFactor>"Factor"</RollOffFactor>
<Bandwith>"Bandwidth"</Bandwidth>
</WeightingFilter>
<FrequencyRange>
<Start>"RangeStart"</Start>
<Stop>"RangeStop"</Stop>
</FrequencyRange>
<Limit>
<Start Unit=""Unit" Value=""Value""/>
<Stop Unit=""Unit"" Value=""Value""/>
</Limit>
<Limit>
<Start Unit=""Unit"" Value=""Value""/>
<Stop Unit=""Unit"" Value=""Value""/>
</Limit>
<RBW Bandwidth=""Bandwidth™ Type=""FilterType""/>
<VBW Bandwidth=""Bandwidth""/>
<Detector>"Detector"</Detector>
<Sweep Mode=""SweepMode"" Time=""SweepTime""/>
<Amplitude>
<ReferencelLevel Unit=""dBm"" Value=""Value""/>
<RFAttenuation Mode=""Auto"™" Unit=""dB"" Value=""Value""/>
<Preamplifier State=""State""/>
</Amplitude>

</Range>

Table 4-12: Attributes and child nodes of the BaseFormat element

Child Node Attribute Value Parameter Description Mand.
FileFormatVersion 1.0.0.0 Yes
Date YYYY-MM-DD Date in ISO 8601 format No

HH:MM:SS

Name <string> Name of the standard Yes

Instrument Type FSL Name of the instrument No
Application SA | K72 | K82 Name of the application No
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Child Node Attribute Value Parameter Description Mand.
LinkDirection Name Downlink | Uplink | Yes
None
ShortName DL | UL No
Reference- Yes
Power
Method TX Channel Power | Yes
TX Channel Peak
Power
Reference- <string> No
Channel

Table 4-13: Attributes and child nodes of the PowerClass element

Child Node Attribute Value Parameter Description Mand.

StartPower Value <power in dBm> The start power must be equal | Yes
to the stop power of the previ-
ous power class. The Start-

Power value of the first range is

-200
Unit dBm Yes
InclusiveFlag true Yes
StopPower Value <power in dBm> The stop power must be equal | Yes

to the start power of the next
power class. The StopPower
value of the last range is 200

Unit dBm
InclusiveFlag false Yes
DefaultLimitFailMode Absolute | Relative | Yes

Absolute and Rela-
tive | Absolute or
Relative

Table 4-14: Attributes and child nodes of the Range element (normal ranges)

Child Node Attribute | Value Parameter Description Mand.

Index 0...19 Inde XE s are continuous Yes
and have to start with 0

Name <string> Name of the range Only if Referen-
ceChannel con-
tains a name and
the range is the
reference range

Short- <string> Short name of the range No
Name

ChannelType TX | Adjacent Yes
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Child Node Attribute | Value Parameter Description Mand.
WeightingFilter Only if Referen-
cePower method
is TX Channel
Power and the
range is the refer-
ence range
Type RRC | CFilter Type of the weighting filter | Yes
Roll Off Factor 0...1 Excess bandwidth of the fil- | Only if the filter
ter type is RRC
Bandwidth <bandwidth in Hz> | Filter bandwidth Only if the filter
type is RRC
FrequencyRange Yes
Start <frequency in Hz> | Start value of the range Yes
Stop <frequency in Hz> | Stop value of the range Yes
Limit dBm/Hz | dBm | dBc | A Range must contain Yes
| dBr | dB exactly two limit nodes; one
of the limit nodes has to have
a relative unit (e.g. dBc), the
other one must have an
absolute unit (e.g. dBm)
Start Value <numeric_value> Power limit at start frequency | Yes
Unit dBm/Hz | dBm | dBc | Sets the unit of the start
| dBr | dB value
Stop Value <numeric_value> Power limit at stop frequency
Unit dBm/Hz | dBm | dBc | Sets the unit of the stop value
| dBr | dB
LimitFailMode Absolute | Relative | | If used, it has to be identical | No
Absolute and Rela- | to DefaultLimitFailMode
tive | Absolute or
Relative
RBW Bandwidth | <bandwidth in Hz> | "RBW" on page 128 Yes
Type NORM | PULS | No
CFIL | RRC
VBW Bandwidth | <bandwidth in Hz> | "VBW" on page 129 Yes
Detector NEG | POS | SAMP | If used, it has to be identical | No
| RMS | AVER | in all ranges.
QUAS
Sweep Mode Manual | Auto "Sweep Time Mode" Yes
on page 129
Time <time in sec> "Sweep Time" on page 129 | No
Amplitude No
ReferencelLevel Value <power in dBm> "Ref. Level" on page 129 Yes, if the Refer-

encelevel child
node is used
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Child Node Attribute | Value Parameter Description Mand.

Unit dBm Defines dBm as unit Yes, if the Refer-
encelLevel node
is used

RFAttenuation Mode Manual | Auto "RF Att. Mode" on page 129 | Yes, if the Refer-
encelevel child
node is used

Preamplifier ON | OFF "Preamp" on page 129 Yes

Provided XML Files for the Spectrum Emission Mask Measurement

You can change the settings manually or via XML files. The XML files offer a quick way
to change the configuration. A set of ready-made XML files for different standards is
already provided. For details see table 4-15table 4-15. You can also create and use your
own XML files (for details see chapter 4.4.4.10, "Format Description of Spectrum Emis-
sion Mask XML Files", on page 176). All XML files are stored under "C:

\r s\instr\sem std". Use the "Load Standard" softkey for quick access to the avail-
able XML files (see "Load Standard" on page 136).

Table 4-15: Provided XML files

Path XML file name Displayed standard character-
istics®
cdma2000\DL default0.xml CDMA2000 BCO DL
default1.xml CDMA2000 BC1 DL
cdma2000\UL default0.xml CDMA2000 BCO UL
default1.xml CDMA2000 BC1 UL
WCDMA\3GPP\DL PowerClass_31_39.xml W-CDMA 3GPP (31,39)dBm DL
PowerClass_39_43.xml W-CDMA 3GPP (39,43)dBm DL
PowerClass_43_INF.xml W-CDMA 3GPP (43,INF)dBm DL
PowerClass_negINF_31.xml W-CDMA 3GPP (-INF,31)dBm
DL
WIBRO\DL PowerClass_29_40.xml WiBro TTA (29,40)dBm DL
PowerClass_40_INF.xml WiBro TTA (40,INF)dBm DL
PowerClass_negINF_29.xml WiBro TTA (-INF,29)dBm DL
WIBRO\UL PowerClass_23_INF.xml WiBro TTA (23,INF)dBm UL

PowerClass_negINF_23.xml

WiBro TTA (23,INF)dBm UL

WIMAX\DL\ETSI\...MHz (1.75
MHz, 2.00 MHz, 3.5 MHz, 7.00
MHz, 14.00 MHz, 28 MHz)

System_Type_E.xml

WIMAX System Type E DL

System_Type_F.xml

WIMAX System Type F DL

System_Type_G.xml

WIMAX System Type G DL

WIMAX\DL\IEEE

10MHz.xml

WIMAX 10MHz DL
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Path XML file name Displayed standard character-
istics®
20MHz.xml WIMAX 20MHz DL

WIMAX\UL\ETSI...MHz (1.75
MHz, 2.00 MHz, 3.5 MHz, 7.00
MHz, 14.00 MHz, 28 MHz)

System_Type_E.xml

WIMAX System Type E UL

System_Type_F.xml

WIMAX System Type F UL

System_Type_G.xml

WIMAX System Type G UL

WIMAX\UL\IEEE 10MHz.xml WIMAX 10MHz UL
20MHz.xml WIMAX 20MHz UL
WLAN\802_11_TURBO ETSl.xml IEEE 802.11
IEEE.xml IEEE 802.11
WLAN\802_11a ETSI.xml IEEE 802.11a
IEEE.xml IEEE 802.11a
WLAN\802_11b IEEE.xml IEEE 802.11b
WLAN\802_11j_10MHz ETSLxml IEEE.802.11j
IEEE.xml IEEE.802.11j
WLAN\802_11j_20MHz ETSL.xml IEEE 802.11j
IEEE.xml IEEE 802.11j

EUTRA-LTE\DL\CategoryA\

BW_01_4_MHz__CFhigher1GHz.xm
|

LTE Cat. A>1GHz DL

EUTRA-LTE\DL\CategoryA\

BW_01_4_MHz__CFlower1GHz.xml

LTE Cat. A<1GHz DL

EUTRA-LTE\DL\CategoryA\

BW_03_0_MHz__CFhigher1GHz.xm
|

LTE Cat. A>1GHz DL

EUTRA-LTE\DL\CategoryA\

BW_03_0_MHz__CFlower1GHz.xml

LTE Cat. A<1GHz DL

EUTRA-LTE\DL\CategoryA\

BW_05_0_MHz__CFhigher1GHz.xm
|

LTE Cat. A>1GHz DL

EUTRA-LTE\DL\CategoryA\

BW_05_0_MHz__CFlower1GHz.xml

LTE Cat. A<1GHz DL

EUTRA-LTE\DL\CategoryA\

BW_10_0_MHz__Cfhigher1GHz.xml

LTE Cat. A>1GHz DL

EUTRA-LTE\DL\CategoryA\

BW_10_0_MHz__Cflower1GHz.xml

LTE Cat. A>1GHz DL

EUTRA-LTE\DL\CategoryA\

BW_15_0_MHz__CFhigher1GHz.xm
|

LTE Cat. A>1GHz DL

EUTRA-LTE\DL\CategoryA\

BW_15_0_MHz__CFlower1GHz.xml

LTE Cat. A<1GHz DL

EUTRA-LTE\DL\CategoryA\

BW_20_0_MHz__CFhigher1GHz.xm
|

LTE Cat. A>1GHz DL

EUTRA-LTE\DL\CategoryA\

BW_20_0_MHz__CFlower1GHz.xml

LTE Cat. A<1GHz DL

EUTRA-LTE\DL\CategoryB\

BW_01_4_MHz__CFhigher1GHz.xm
[

LTE Cat. B>1GHz DL
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Path

XML file name

Displayed standard character-
istics®

EUTRA-LTE\DL\CategoryB\

BW_01_4 MHz__ CFlower1GHz.xml

LTE Cat. B <1GHz DL

EUTRA-LTE\DL\CategoryB\

BW_03_0_MHz__CFhigher1GHz.xm
|

LTE Cat. B>1GHz DL

EUTRA-LTE\DL\CategoryB\

BW_03_0_MHz__CFlower1GHz.xml

LTE Cat. B <1GHz DL

EUTRA-LTE\DL\CategoryB\

BW_05_0_MHz__CFhigher1GHz.xm
[

LTE Cat. B>1GHz DL

EUTRA-LTE\DL\CategoryB\

BW_05_0_MHz__CFlower1GHz.xml

LTE Cat. B <1GHz DL

EUTRA-LTE\DL\CategoryB\

BW_10_0_MHz__Cfhigher1GHz.xml

LTE Cat. B>1GHz DL

EUTRA-LTE\DL\CategoryB\

BW_10_0_MHz__Cflower1GHz.xml

LTE Cat. B>1GHz DL

EUTRA-LTE\DL\CategoryB\

BW_15_0_MHz__CFhigher1GHz.xm
[

LTE Cat. B>1GHz DL

EUTRA-LTE\DL\CategoryB\

BW_15_0_MHz__CFlower1GHz.xml

LTE Cat. B <1GHz DL

EUTRA-LTE\DL\CategoryB\

BW_20_0_MHz__CFhigher1GHz.xm
[

LTE Cat. B>1GHz DL

EUTRA-LTE\DL\CategoryB\

BW_20_0_MHz__CFlower1GHz.xml

LTE Cat. B <1GHz DL

EUTRA-LTE\UL\Standard\ BW_05_0_MHz.xml LTE UL
EUTRA-LTE\UL\Standard\ BW_10_0_MHz.xml LTE UL
EUTRA-LTE\UL\Standard\ BW_15_0_MHz.xml LTE UL
EUTRA-LTE\UL\Standard\ BW_20_0_MHz.xml LTE UL

*Used abbreviations:
BC: band class

UL: uplink

DL: downlink

TTA: Telecommunications Technology Association

Ranges and Range Setting

S

In the Spectrum Emission Mask measurements, a range defines a segment for which

you can define the following

e Start and stop frequency
e RBW

e VBW

e Sweep time

e Sweep points

e Reference level

e Attenuator settings

parameters separately:
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e Limit values

Via the sweep list, you define the ranges and their settings. For details on settings refer
to "Sweep List dialog box" on page 127.

For details on defining the limits (masks) see the base unit description "Working with
Lines in SEM".

The following rules apply to ranges:

e The minimum span of a range is 20 Hz.

e The individual ranges must not overlap (but need not directly follow one another).

e The maximum number of ranges is 20.

e A minimum of three ranges is mandatory.

e The reference range cannot be deleted (it is marked in blue color).

e The reference range has to be centered on the center frequency.

e The minimum span of the reference range is given by the current TX Bandwidth.

e Frequency values for each range have to be defined relative to the center frequency.
In order to change the start frequency of the first range or the stop frequency of the last
range, select the appropriate span with the SPAN key. If you set a span that is smaller

than the overall span of the ranges, the measurement includes only the ranges that lie

within the defined span and have a minimum span of 20 Hz. The first and last ranges are
adapted to the given span as long as the minimum span of 20 Hz is not violated.

Symmetrical ranges

You can easily define a sweep list with symmetrical range settings, i.e. the ranges to the
left and right of the center range are defined symmectrically. In the "Sweep List" menu,
select the "Symmetrical Setup" softkey to activate symmetrical setup mode. The current
sweep list configuration is changed to define a symmetrical setup regarding the reference
range. The number of ranges to the left of the reference range is reflected to the right,
i.e. any missing ranges on the right are inserted, while superfluous ranges are removed.
The values in the ranges to the right of the reference range are adapted symmetrically
to those in the left ranges.

For details see "Symmetric Setup" on page 131.

Symmetrical ranges fulfull the conditions required for "Fast SEM" mode (see chap-
ter 4.4.4.13, "Fast Spectrum Emission Mask Measurements", on page 185).

44413

Fast Spectrum Emission Mask Measurements

In order to improve the performance of the analyzer for spectrum emission mask meas-
urements, a "Fast SEM" mode is available. If this mode is activated, several consecutive
ranges with identical sweep settings are combined to one sweep internally, which makes
the measurement considerably more efficient. The displayed results remain unchanged
and still consist of several ranges. Thus, measurement settings that apply only to the
results, such as limits or transducer factors, can nevertheless be defined individually for
each range.
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Prerequisites
"Fast SEM" mode is available if the following criteria apply:

e The frequency ranges are consecutive, without frequency gaps

e The following sweep settings are identical:
— "Filter Type", see "Filter Type" on page 128

— "RBW", see "RBW" on page 128

- "VBW", see "VBW" on page 129

— "Sweep Time Mode", see "Sweep Time Mode" on page 129
— "Ref Level", see "Ref. Level" on page 129

— "Rf Att. Mode", see "RF Att. Mode" on page 129

— "RF Attenuator", see "RF Att. Mode" on page 129

— "Preamp", see "Preamp" on page 129

Activating Fast SEM mode

"Fast SEM" mode is activated in the sweep list (see "Fast SEM" on page 128) or using
a remote command. Activating the mode for one range automatically activates it for all
ranges in the sweep list.

In the provided XML files for the Spectrum Emission Mask measurement, "Fast SEM"
mode is activated by default.

SCPI command:

[SENSe: | ESPectrum: HighSPeed on page 270

Consequences

When the "Fast SEM" mode is activated, the ranges for which these criteria apply are

displayed as one single range. The sweep time is defined as the sum of the individual

sweep times, initially, but can be changed. When the "Fast SEM" mode is deactivated,
the originally defined individual sweep times are reset.

N\ If "Symmetrical Setup” mode is active when "Fast SEM" mode is activated, not all sweep
/ list settings can be configured symmetrically automatically (see also "Symmetric Setup”
on page 131).

Any other changes to the sweep settings of the combined range are applied to each
included range and remain changed even after deactivating "Fast SEM" mode.
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Example
Range 1 Range 2 Range 3 Range 4 Range 5 3
Range Start -12.75 MHz -8 MHz -4 MHz -3.515 MHz -2.715 MHZ
Range Stop -8 MHz -4 MHz -3.515 MHz -2.715 MHz -2.515 MHZ
Fast SEM On On On On On
Filter Type Channel --- Gaussian --- ---
REW 1 MHz 30 kHz
vBW 10 MHz 10 MHz - =
Sweep Time Mode [ . B L .
Sweep Time 10 ms — 30 ms I I
Ref. Level 10 dBm — 10 dBm I I
RF Att. Mode Auto . Auto B —
RF Attenuator 10 dB - 10 dB S S
Preamp Off - Off S S
Transd. Factor MNone None None MNone None
Limit Check 1 Absolute Absolute Absolute Absolute Absolute
Abs Limit Start1 | -23.5dem | -19.5dBm | -32.5dBm | -32.5dBm | -20.5 dBm
Abs Limit Stop 1 -23.5 dBm -19.5 dBm -32.5 dBm -20.5 dBm -20.5 dBm
Rel Limit Start 1 -50 dBc -50 dBc -50 dBc -50 dBc -50 dBc
Rel Limit Stop 1 -50 dBc -50 dBc -50 dBc -50 dBc -50 dBc
Limit Check 2 Relative Relative Relative Relative Relative | _
[« | Il

Fig. 4-30: Sweep list using Fast SEM mode

In figure 4-30, a sweep list is shown for which Fast SEM is activated. The formerly 5
separately defined ranges are combined to 2 sweep ranges internally.

4.4.414 Predefined CP/ACLR Standards

When using predefined standards for ACLR measurement, the test parameters for the
channel and adjacent-channel measurements are configured automatically. The availa-
ble standards are listed below.

Standard GUI-Parameter SCPI-Parameter
EUTRA/LTE Square EUTRA/LTE Square EUTRa
EUTRA/LTE Square/RRC EUTRA/LTE Square/RRC REUTRa
W-CDMA 3.84 MHz forward W-CDMA 3GPP FWD FW3G

W-CDMA 3.84 MHz reverse W-CDMA 3GPP REV RW3G

CDMA IS95A forward CDMA IS95A FWD F8CD | FIS95a
CDMA IS95A reverse CDMA IS95A REV R8CD | RIS95a
CDMA IS95C Class 0 forward*) CDMA IS95C Class 0 FWD F1S95c0

CDMA IS95C Class 0 reverse*) CDMA IS95C Class 0 REV RIS95c0
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Standard GUI-Parameter SCPI-Parameter
CDMA J-STDO008 forward CDMA J-STD008 FWD F19C | FJOO8
CDMA J-STDO0OS8 reverse CDMA J-STD008 REV R19C | RJO08
CDMA IS95C Class 1 forward*) CDMA IS95C Class 1 FWD F1S95c1

CDMA IS95C Class 1 reverse*) CDMA IS95C Class 1 REV RIS95c1
CDMA 2000 CDMA 2000 S2CD
TD-SCDMA forward TD SCDMA FWD FTCD | TCDMa
TD-SCDMA reverse TD SCDMA REV RTCD

WLAN 802.11A WLAN 802.11A AWLan

WLAN 802.11B WLAN 802.11B BWLan
WiMAX WiMAX WiMAX
WIBRO WIBRO WIBRO

GSM GSM GSM

RFID 14443 RFID 14443 RFID14443
TETRA TETRA TETRA

PDC PDC PDC

PHS PHS PHS

CDPD CDPD CDPD

N\ For the analyzer, the channel spacing is defined as the distance between the center

/ frequency of the adjacent channel and the center frequency of the transmission channel.

The definition of the adjacent-channel spacing in standards IS95C and CDMA 2000 is
different. These standards define the adjacent-channel spacing from the center of the

transmission channel to the closest border of the adjacent channel. This definition is also
used for the analyzer if the standards marked with an asterisk *) are selected.

4.4.415 Optimized Settings for CP/ACLR Test Parameters

The "Adjust Settings" softkey (see "Adjust Settings" on page 125) automatically optimizes
all instrument settings for the selected channel configuration, as described in the follow-

ing:

e Frequency span
The frequency span must at least cover the channels to be measured plus a mea-
surement margin of approx. 10 %.
If the frequency span is large in comparison to the channel bandwidth (or the adja-
cent-channel bandwidths) being examined, only a few points on the trace are avail-
able per channel. This reduces the accuracy of the waveform calculation for the
channel filter used, which has a negative effect on the measurement accuracy. It is
therefore strongly recommended that the formulas mentioned be taken into consid-
eration when selecting the frequency span.

W —
Operating Manual 1173.0766.02 — 04.1 188



R&S® FSV-K84 1xEV-DO Analysis Options R&S FSV-K84/-K85

e
Instrument Functions of the 1XEV-DO Analysis

For channel power measurements the Adjust Settings softkey sets the frequency
span as follows:

"(No. of transmission channels — 1) x transmission channel spacing + 2 x transmission
channel bandwidth + measurement margin"

For adjacent-channel power measurements, the Adjust Settings softkey sets the fre-
quency span as a function of the number of transmission channels, the transmission
channel spacing, the adjacent-channel spacing, and the bandwidth of one of adja-
cent-channels ADJ, ALT1 or ALT2, whichever is furthest away from the transmission
channels:

"(No. of transmission channels — 1) x transmission channel spacing + 2 x (adjacent-
channel spacing + adjacent-channel bandwidth) + measurement margin"

The measurement margin is approx. 10 % of the value obtained by adding the channel
spacing and the channel bandwidth.

e Resolution bandwidth (RBW)
To ensure both, acceptable measurement speed and required selection (to suppress
spectral components outside the channel to be measured, especially of the adjacent
channels), the resolution bandwidth must not be selected too small or too large. As
a general approach, the resolution bandwidth is to be set to values between 1% and
4% of the channel bandwidth.
A larger resolution bandwidth can be selected if the spectrum within the channel to
be measured and around it has a flat characteristic. In the standard setting, e.g. for
standard IS95A REV at an adjacent channel bandwidth of 30 kHz, a resolution band-
width of 30 kHz is used. This yields correct results since the spectrum in the neigh-
borhood of the adjacent channels normally has a constant level.
With the exception of the IS95 CDMA standards, the Adjust Settings softkey sets the
resolution bandwidth (RBW) as a function of the channel bandwidth:
"RBW < 1/40 of channel bandwidth"
The maximum possible resolution bandwidth (with respect to the requirement RBW
< 1/40) resulting from the available RBW steps (1, 3) is selected.

e Video bandwidth (VBW)
For a correct power measurement, the video signal must not be limited in bandwidth.
A restricted bandwidth of the logarithmic video signal would cause signal averaging
and thus result in a too low indication of the power (-2.51 dB at very low video band-
widths). The video bandwidth should therefore be selected at least three times the
resolution bandwidth:
"VBW = 3 x RBW"
The Adjust Settings softkey sets the video bandwidth (VBW) as a function of the
channel bandwidth (see formula above) and the smallest possible VBW with regard
to the available step size will be selected.

e Detector

The Adjust Settings softkey selects the RMS detector. This detector is selected since
it correctly indicates the power irrespective of the characteristics of the signal to be

measured. The whole IF envelope is used to calculate the power for each measure-
ment point. The IF envelope is digitized using a sampling frequency which is at least
five times the resolution bandwidth which has been selected. Based on the sample

values, the power is calculated for each measurement point using the following for-
mula:
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F = l-isj
RS = 77 1.1 i

where:

"s; = linear digitized video voltage at the output of the A/D converter"

"N = number of A/D converter values per measurement point"

"Prus = power represented by a measurement point”

When the power has been calculated, the power units are converted into decibels
and the value is displayed as a measurement point.

In principle, the sample detector would be possible as well. Due to the limited number
of measurement points used to calculate the power in the channel, the sample detec-
tor would yield less stable results.

Trace averaging

The Adjust Settings softkey switches off this function. Averaging, which is often per-
formed to stabilize the measurement results, leads to a too low level indication and

should therefore be avoided. The reduction in the displayed power depends on the

number of averages and the signal characteristics in the channel to be measured.

Reference level
The Adjust Settings softkey does not influence the reference level. It can be adjusted
separately using the "Adjust Ref LvI" softkey (see "Adjust Ref LvI" on page 118).

4.5 Remote Commands of the 1XEV-DO Analysis

This chapter describes the remote commands specific to the "1xEV-DO Analysis" options
(R&S FSV-K84/-K85). The abbreviation EVDO stands for the operating mode of this
option. For details on conventions used in this chapter refer to chapter 4.5.1, "Notation",
on page 192.

For further information on analyzer or basic settings commands, refer to the correspond-
ing subsystem in the base unit description.

In particular, the following subsystems are identical to the base unit; refer to the base unit
description:

CALCulate:DELTamarker

CALCulate:MARKer (except for the specific commands described in chapter 4.5.2,
"CALCulate Subsystem", on page 195)

DISPlay subsystem
FORMat subsystem
INITiate subsystem
INPut subsystem
MMEM subsystem
OUTput subsystem

SENSe subsystem (except for the specific commands described in chapter 4.5.6,
"SENSe Subsystem", on page 256)
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4.5.1
452
4521
4522
4523
4524
453
4.5.3.1
454
455
45.6
4.5.6.1
4.56.2
457
45.8
45.9
4.5.9.1
4592
4593
4594
4595
4.5.9.6
4597
4.5.9.8
4.5.9.9
4.5.9.10
4.5.9.11
45912
45.9.13
45.9.14
4.5.9.15
4.5.9.16

Remote Commands of the 1XxEV-DO Analysis

e TRIGger subsystem

[N\ o) 2= (o o PP 192
CALCUIate SUDSYSIEM......coiiiiiiiiiie e 195
CALCuUlate:FEED SUDSYSIEM......ccoiiiiiiiiee e 195
CALCulate:MARKer:FUNCtion Subsystem.........ccceeiiiiiiiiiie e 197
CALCulate:LIMit:PVTime SubsyStem...........uuiiiiiiiiiiee e 205
Other CALCulate Commands Referenced in this Manual...............ccccooviiiiinnnne 206
CONFIgUre SUDSYSIEM........uiiiiiiiiiiiiie e e 234
CONFigure:CDPower Subsystem (K82/KB84)...........coooiiiiiiiiiiiie e 234
DISPIay SUDSYSIEM.......eiiiiiiiiiii e 247
INSTrument SUDSYSIEM.......uuiiiiiiii e 255
SENSE SUDSYSIEM...coiiiiiiee e 256
SENSEe:CDPOWEr SUDSYSIEM.......uiiiiiiiiiiiiiiee e 256
Other SENSe Commands Referenced in this Manual...............cccccconiiinen 266
STATUS SUDSYSTEM. ...t e e e e 305
TRACE SUDSYSIEM.....coiiiiiiiiie e sbreee e 306
TRACEIDATA RESUIES.....eeiiiieiiie ettt stee et et srae e e et e teesneeesneeenreeens 306
Code Domain Power (BTS MOdE)........coiiiiiiiiiiieiiiiiie et 307
Code Domain Power (MS MOGE).......cciiuiiiiiieeiiiiiiiee et 308
General Results/ Channel Results (BTS MOdE).......c..oooiiiiiiiiiiiiiiie e 309
Result Summary (MS MOAE).........uuiiiiiiiiiie e 310
Power vs Chip (BTS MOE).......cciiiiiiiiiie ittt 312
Power vs HalfSIot (MS MOAE).......coiiiiiiiiii e 312
POWET VS SYMDOL.... e 312
CompPOoSIte EVM ... .. e 312
Composite Data EVM (MS MOGE).......coiuiiiiiiiiiiiiice e 312
Composite Data Constellation (MS MOde)..........cooeiiiiiiiiiiiiiiie e 312
Composite Data Bitstream (MS Mode)..........coooiiiiiiiiiiiee e 313
Channel Table (Trace, BTS MOdE).......ccuuuiiiiiiiiiiiiiiee e 313
Channel Table (Trace, MS MOAE)........ooiuuiiiiiiiiiiiiee e 314
Channel Table (CTABIe, BTS MOGE).......coiiuuiiiiieiiiiiiiiiee e 315
Channel Table (CTABIe, MS MOGE)........ccoiiiiiiiiiiiiiie et 316
Channel BitStream.........oouiiiiii e e 316

W —
Operating Manual 1173.0766.02 — 04.1 191



R&S® FSV-K84 1xEV-DO Analysis Options R&S FSV-K84/-K85

e e s |
Remote Commands of the 1XxEV-DO Analysis

4.5.9.17 Peak Code DOMaIN EITOr........cocuiiiiiiii ittt 317
4.59.18 Code Domain Error (BTS MOE).......coviiiiiiiieiieeeeeee et 317
4.59.19 Code Domain Error (MS MOGE)........uuuuuruuriiiiiiiiiriiirieeiieesseeeeeeseeeeeeeeeeeeeeeeeeeeeeeaaaeaasaaes 317
45920 Symbol Constellation...........ooeiiiiiiiiii i 318
45921 EVM VS SYMDOL...ooiiiiiiiiiii et e e e e e e e e e e e e areeea s 318
4.59.22 Composite CONSLEIAtioN............uuuiiiiiiiiiiiiiiiiici e 319

4.5.10 Other Commands Referenced in this Manual............c.cccccoviiiiiiniini e 319
4.5.10.1  INPUL COMMENGS......ooiiiiiiiiiiii ettt e e e 319
4.510.2 TRIGGEr COMMEANGAS.....cutiiiiiiiiiiieeiee e e e e e et eeeaaaae e e e e e e s e s e aaeassrssrssseeaneeeees 326
4.5.10.3 Other Referenced COmMMANGS..........occueiiiiiiiiiiiiiee e 329

4511 Programming EXamPIES.......cccccuiiiiiiiiiiii ettt a e e 333
45111 Retrieving Trace RESUILS..........uuviiiiiiiiiiiiie e 333

4.51 Notation

In the following sections, all commands implemented in the instrument are first listed and
then described in detail, arranged according to the command subsystems. The notation
is adapted to the SCPI standard. The SCPI conformity information is included in the indi-
vidual description of the commands.

Individual Description

The individual description contains the complete notation of the command. An example
for each command, the *RST value and the SCPI information are included as well.

The options and operating modes for which a command can be used are indicated by
the following abbreviations:

Abbreviation Description

A spectrum analysis

A-F spectrum analysis — span > 0 only (frequency mode)

A-T spectrum analysis — zero span only (time mode)

ADEMOD analog demodulation (option R&S FSV-K7)

BT Bluetooth (option R&S FSV-K8)

CDMA CDMA 2000 base station measurements (option R&S FSV-K82)
EVDO 1xEV-DO base station analysis (option R&S FSV-K84)

GSM GSM/Edge measurements (option R&S FSV-K10)

1Q 1Q Analyzer mode

OFDM WiMAX IEEE 802.16 OFDM measurements (option R&S FSV-K93)
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OFDMA/WiBro WiMAX IEEE 802.16e OFDMA/WiBro measurements (option R&S FSV-K93)

NF Noise Figure measurements (R&S FSV-K30)

PHN Phase Noise measurements (R&S FSV-K40)

PSM Power Sensor measurements (option R&S FSV-K9)

SFM Stereo FM measurements (optionR&S FSV-K7S)

SPECM Spectogram mode (option R&S FSV-K14)

TDS TD-SCDMA base station / UE measurements (option R&S FSV-K76/K77)

VSA Vector Signal Analysis (option R&S FSV-K70)

WCDMA 3GPP Base Station measurements (option R&S FSV-K72), 3GPP UE measure-
ments (option R&S FSV-K73)

WLAN WLAN TX measurements (option R&S FSV-K91)

The spectrum analysis mode is implemented in the basic unit. For the other modes, the
corresponding options are required.

Upper/Lower Case Notation

Upper/lower case letters are used to mark the long or short form of the key words of a
command in the description. The instrument itself does not distinguish between upper
and lower case letters.

Special Characters

| A selection of key words with an identical effect exists for several commands. These keywords
are indicated in the same line; they are separated by a vertical stroke. Only one of these keywords
needs to be included in the header of the command. The effect of the command is independent
of which of the keywords is used.

Example:
SENSe:FREQuency:CW| :FIXed

The two following commands with identical meaning can be created. They set the fre-
quency of the fixed frequency signal to 1 kHz:

SENSe:FREQuency:CW 1E3

SENSe:FREQuency:FIXed 1E3

A vertical stroke in parameter indications marks alternative possibilities in the sense of
"or". The effect of the command differs, depending on which parameter is used.

Example: Selection of the parameters for the command

[SENSe<l1..4>:]AVERage<l..4>:TYPE VIDeo | LINear
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1| Key words in square brackets can be omitted when composing the header. The full command
length must be accepted by the instrument for reasons of compatibility with the SCPI standards.

Parameters in square brackets can be incorporated optionally in the command or omitted as well.

{3 Parameters in braces can be incorporated optionally in the command, either not at all, once or
several times.

Description of Parameters

Due to the standardization, the parameter section of SCPI commands consists always
of the same syntactical elements. SCPI has therefore specified a series of definitions,
which are used in the tables of commands. In the tables, these established definitions
are indicated in angled brackets (<...>) and is briefly explained in the following.

For details see the chapter "SCPI Command Structure" in the base unit description.

<Boolean>

This keyword refers to parameters which can adopt two states, "on" and "off". The "off"
state may either be indicated by the keyword OFF or by the numeric value 0, the "on"
state is indicated by ON or any numeric value other than zero. Parameter queries are
always returned the numeric value 0 or 1.

<numeric_value> <num>

These keywords mark parameters which may be entered as numeric values or be set
using specific keywords (character data). The following keywords given below are per-
mitted:

e MaAXimum: This keyword sets the parameter to the largest possible value.
e MINimum: This keyword sets the parameter to the smallest possible value.
e DEFault: This keyword is used to reset the parameter to its default value.
e UP: This keyword increments the parameter value.

e DOWN: This keyword decrements the parameter value.

The numeric values associated to MAXimum/MINimum/DEFault can be queried by add-
ing the corresponding keywords to the command. They must be entered following the
quotation mark.

Example:
SENSe:FREQuency:CENTer? MAXimum

Returns the maximum possible numeric value of the center frequency as result.

<arbitrary block program data>

This keyword is provided for commands the parameters of which consist of a binary data
block.
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4521
4522
4523
4524
45241
45242
45243
45244
45245
45246

4521

Remote Commands of the 1XxEV-DO Analysis

CALCulate Subsystem

The CALCulate subsystem contains commands for converting instrument data, trans-
forming and carrying out corrections. These functions are carried out subsequent to data
acquisition, i.e. following the SENSe subsystem.

Note that most commands in the CALCulate subsystem are identical to the base unit;
only the commands specific to this option are described here.

CALCulate:FEED SUDSYSIEM.......ouiiiiiiiiiiiieeeeeeeeeeee e 195
CALCulate:MARKer:FUNCLtIon SUDSYSIEM..........c.ccuvviiiiiiiiieeeeeecc e 197
CALCulate:LIMit:PVTime SUbSYStEM.........cooooiiiiiiiii e 205
Other CALCulate Commands Referenced in this Manual..............ccccccoviiiiiiiinnce 206
CALCulate:DELTamarker SUDSYSIEM.........uuiiiiiiiiiiiiiiiiiiieeeeeeeeeee e 206
CALCulate:LIMit SUDSYSIEM.......coooiiiiiii e 215
CALCulate:LIMit:ESPectrum subsystem............ccccuviiiiiiiiiiiiceec e 222
CALCuUIate:PSE SUDSYSIEM........uuiiiiiiiiiiiiieeieeeeeeeeeeeee et 227
CALCulate:STATistics SUDSYStEM........ccooiiiiiiiii e, 229
Other Referenced CALCulate Commands............ceeeiiieieiiiieiiiiie e 233

CALCulate:FEED Subsystem
The CALCulate:FEED subsystem selects the type of evaluation for the measurement
data. This corresponds to the result display selection in manual operation.

(O NI 001 = 220 1 Dl o =1 = T 195

CALCulate<n>:FEED <ResultDisplay>
This command selects the result display for the measured data.

For details on result displays see chapter 4.4.1, "Measurements and Result Displays",
on page 32.

Suffix:
<n> 1.4
window
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Parameters:

<ResultDisplay> XPOW:CDP | XPOW:CDP:ABS | XPOW:CDP:RAT |
XPOW:CDEP | XTIM:CDP:ERR:CTABIe | XTIM:CDP:PVChip |
XTIM:CDP:ERR:SUMM | XTIM:CDP:MACCuracy |
XTIM:CDP:ERR:PCDomain | XTIM:CDP:SYMB:CONS |
XTIM:CDP:SYMB:EVM | XTIM:CDP:BSTReam |
XTIM:CDP:COMP:CONSt | XTIM:CDP:PVSYmbol

XPOW:CDP | XPOW:CDP:ABS
Code Domain Power (CDP) result display (absolute)

XPOW:CDP:RAT
Code Domain Power (CDP) result display (relative)

XPOW:CDEP
Code Domain Error Power (CDEP) result display

XTIM:CDP:BSTReam
Channel Bitstream result display

XTIM:CDP:CBSTReam
Channel Bitstream result display for composite data (MS only)

XTIM:CDP:COMP:CONSt
Composite Constellation result display

XTIM:CDP:COMP:EVM
Composite EVM (RMS) result display

XTIM:CDP:ERR:CTABIe
Channel Table result display

XTIM:CDP:ERR:PCDomain
Peak Code Domain Error result display

XTIM:CDP:ERR:SUMM
Result Summary result display

XTIM:CDP:MACCuracy
Composite EVM result display

XTIM:CDP:PVChip
Power vs Chip result display

XTIM:CDP:PVSLot
Power vs Slot result display

XTIM:CDP:PVSYmbol
Power versus Symbol result display

XTIM:CDP:SYMB:CCONSst
Channel Constellation result display for composite data (MS mode
only)

XTIM:CDP:SYMB:CEVM
Symbol Error Vector Magnitude result display for composite data
(MS mode only)

XTIM:CDP:SYMB:CONSt
Channel Constellation result display

XTIM:CDP:SYMB:EVM
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4.5.2.2

Remote Commands of the 1XxEV-DO Analysis

Symbol Error Vector Magnitude result display
*RST: 'XPOW:CDP:RAT

Example: CALC:FEED 'XTIM:CDP:MACC'
Selects the Composite EVM result display.

Mode: EVDO

CALCulate:MARKer:FUNCtion Subsystem

The CALCulate:MARKer:FUNCtion subsystem checks the marker functions in the instru-
ment.

CALCulate<n>:MARKer<m>:FUNCtion:CDPower[:BTS]:RESUIt.........ceerrrrerrreririncieeeeeeennnnn. 197
CALCulate<n>:MARKer<m>:FUNCHON:CENTEI.......cccuueeeireeeeeeeeeeee e e et ee e e e eeaanas 200
CALCulate<n>:MARKer<m>:FUNCHONPICH........uuuuuieiiiieieieieeeeeeeeeeeeeeeeeerarree e e e 200
CALCulate<n>:MARKer<m>:FUNCtion:POWErMODE.........c.ccooieieeerieieriiiniiieneeeeeeeeesrannns 201
CALCulate<n>:MARKer<m>:FUNCtion:POWEr:RESUIL..........ccceieeieiruiieeeeeiiieeeeeeriieeeeeeenanss 201
CALCulate<n>:MARKer<m>:FUNCtion:POWer:RESUlt:PHZ............ccccooriiiiiiiiiiiiieeeens 202
CALCulate<n>:MARKer<m>:FUNCtion:POWEer:SELECt..........ceceieuiiieiiiiieiieeei e 203
CALCulate<n>:MARKer<m>:FUNCHON:ZOOM........ccoomeeeeieeeeee et 204

CALCulate<n>:MARKer<m>:FUNCtion:CDPower[:BTS]:RESult? <ResultType>

This command queries the measured and calculated values of the Code Domain Power
analysis. The channel type can be set by means of the [SENSe: ]CDPower :CTYPe
command, the slot number by means of the [SENSe: ] CDPower: SLOT command and
the code number by means of the [SENSe: ]CDPower: CODE command.

Suffix:

<n> 1..4
window

<m> irrelevant
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Query parameters:
<ResultType>

Remote Commands of the 1XxEV-DO Analysis

ACTive | CDEPeak | CDERms | CDPabsolute | CDPRelative |
CERRor | CHANnel | CODMulation | CODPower | DACtive |
DMTYPe | DRPich | EVMPeak | EVMRms | FERRor | FERPpm |
IQIMbalance | IQOFfset | MACCuracy | MACTive | MTYPe |
PCDerror | PDATa | PLENGth | PMAC | POFFset | PPICh | PPILot
| PPReamble | PRRI | PTOTal | RHO | RHOData | RHOMac |
RHOVerall | RHOPilot | RHO1 | RHO2 | SFACtor | SLOT | SRATe
| TFRame | TOFFset

ACTive
Number of active channels

CDEPeak
Peak value of EVM (error vector magnitude) of composite data
channel (MS mode only)

CDERms
RMS value of EVM (error vector magnitude) of composite data
channel (MS mode only)

CDPabsolute
channel power absolute in dBm

CDPRelative
channel power relative in dB

CERRor
chip rate error in ppm

CHANnNel
channel number

CODMulation
modulation type of the composite data channel (MS mode only)

CODPower
power of the composite data channel (MS mode only)

DACtive
number of active DATA channels

DMTYPe

modulation type of the DATA channel type
(2=QPSK, 3=8-PSK, 4=16QAM)

DRPich

Delta RRI/PICH in dB

EVMPeak
error vector magnitude peak in %

EVMRms
error vector magnitude rms in %

FERRor
frequency error in Hz

FERPpm
frequency error in ppm

IQIMbalance
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1/Q imbalance in %

IQOFfset
1/Q offset in %

MACCuracy
composite EVM in %

MACTive
number of active MAC channels

MTYPe

modulation type of the channel type

(0=BPSK-I, 1=BPSK-Q, 2=QPSK, 3=8-PSK, 4=16QAM,
5=2BPSK)

PCDerror

peak code domain error in dB

PDATa
absolute power in the DATA channel type

PLENGth
Length of preamble in chips

PMAC
absolute power in the MAC channel type

POFFset
phase offset in rad

PPICh
Pilot power in dBm (MS mode only)

PPILot
absolute power in the PILOT channel type

PPReamble
absolute power in the PREAMBLE channel type

PRRI
RRI power in dBm

PTOTal
total power

RHO
RHO value for the selected channel type/slot

RHOData
RHO over all slots for the DATA area

RHOMac
RHO over all slots for the MAC area

RHOPilot
RHO over all slots for the pilot area

RHOVerall
RHO overall

RHO1
RHOoverall-1 over all slots over all chips with start of averaging at
the half-slot limit
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Example:

Usage:
Mode:

Remote Commands of the 1XxEV-DO Analysis

RHO2
RHOoverall-2 over all slots over all chips with start of averaging at
the quarter-slot limit

SFACtor
spreading factor of the channel

SLOT
half-slot number (MS mode only)

SRATe
symbol rate in ksps

TFRame
trigger to frame in sec

TOFFset
timing offsetin s

The Trigger to Frame value (TFRame) supplies a '9' if the trigger
is at Free Run.

The Timing/Phase Offset values (TOFFset/POFFset) supply a '9'
if timing and phase measurement is disabled (refer to [SENSe:
]CDPower : TPMeas on page 266) or the number of active chan-
nels is higher than 50.

CALC:MARK:FUNC:CDP:RES? CDP
Reads out total power.

Query only
EVDO

CALCulate<n>:MARKer<m>:FUNCtion:CENTer

This command sets the center frequency to the frequency of the indicated marker in the

specified window.

If a marker other than 1 is selected and used as delta marker, the marker is switched to

the marker mode.

Suffix:
<n>

<m>

Example:

Mode:

window; For applications that do not have more than 1 measure-
ment window, the suffix <n> is irrelevant.
marker number

CALC:MARK2 : FUNC:CENT
Sets the center frequency to the frequency of marker 2.

A-F, CDMA, EVDO, TDS, WCDMA

CALCulate<n>:MARKer<m>:FUNCtion:PICH

This command sets marker 1 to the pilot channel 0.16.
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Suffix:

<n> 1..4
window

<m> irrelevant

Example: INST:SEL MDO"
'Activate 1XEV-DO MS; implicitly 'CDP relative' is displayed on
Screen A and 'Result Summary' is active on Screen B
"INIT:CONT OFF"

'Select single sweep
"INIT; *WAI"

'Start measurement with synchronization
"CALC:MARK:FUNC:PICH"

'Activate marker and set to pilot
"CALC:MARK:Y?2"

'Query value of the CDP relative to the PICH

Usage: Event
Mode: EVDO

CALCulate<n>:MARKer<m>:FUNCtion:POWer:MODE <Mode>

This commands defines the method by which the channel power values are calculated
from the current trace in the window specified by the suffix <n>.

Suffix:

<n> window; For applications that do not have more than 1 measure-
ment window, the suffix <n> is irrelevant.

<m> marker number

Parameters:

<Mode> WRITe | MAXHold
WRITe
The channel power and the adjacent channel powers are
calculated directly from the current trace
MAXHold
The power values are calculated from the current trace and
compared with the previous power value using a maximum
algorithm.

Example: CALC:MARK:FUNC: POW:MODE MAXH
Sets the Maxhold channel power mode.

Mode: A-F, CDMA, EVDO, TDS, WCDMA

CALCulate<n>:MARKer<m>:FUNCtion:POWer:RESult? <ResultType>

This command queries the result of the performed power measurement in the window
specified by the suffix <n>. If necessary, the measurement is switched on prior to the
query.
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The channel spacings and channel bandwidths are configured in the SENSe : POWer

subsystem.

To obtain a correct result, a complete sweep with synchronization to the end of the sweep
must be performed before a query is output. Synchronization is possible only in the single

sweep mode.
Suffix:

<n>

<m>
Parameters:
<ResultType>

Mode:

window; For applications that do not have more than 1 measure-
ment window, the suffix <n> is irrelevant.
marker number

ACPower | CPOWer

ACPower

Adjacent-channel power measurement

Results are output in the following sequence, separated by
commas:

Power of transmission channel

Power of lower adjacent channel

Power of upper adjacent channel

Power of lower alternate channel 1

Power of upper alternate channel 1

Power of lower alternate channel 2

Power of upper alternate channel 2

The number of measured values returned depends on the number
of adjacent/alternate channels selected with [SENSe: ] POWer:
ACHannel :ACPairs.

With logarithmic scaling (RANGE "LOG"), the power is output in
the currently selected level unit; with linear scaling (RANGE "LIN
dB" or "LIN %"), the power is output in W. If [SENSe: ] POWer :
ACHannel : MODE is set to "REL", the adjacent/alternate-channel
power is output in dB.

CPOWer

Channel power measurement

In a Spectrum Emission Mask measurement, the query returns the
power result for the reference range, if this power reference type
is selected.

With logarithmic scaling (RANGE LOG), the channel power is
output in the currently selected level unit; with linear scaling
(RANGE LIN dB or LIN %), the channel power is output in W.

A-F, CDMA, EVDO, TDS, WCDMA

CALCulate<n>:MARKer<m>:FUNCtion:POWer:RESult:PHZ <State>

This command switches the query response of the power measurement results in the
window specified by the suffix <n> between output of absolute values and output referred
to the measurement bandwith.
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The measurement results are output with the CAL.Culate<n>:MARKer<m>:
FUNCtion:POWer:RESult command.

Suffix:
<n> window; For applications that do not have more than 1 measure-
ment window, the suffix <n> is irrelevant.
<m> marker number
Parameters:
<State> ON | OFF
ON
Results output: channel power density in dBm/Hz
OFF
Results output: channel power is displayed in dBm
*RST: OFF
Example: CALC:MARK:FUNC:POW:RES:PHZ ON
Output of results referred to the channel bandwidth.
For details on a complete measurement example refer to
CALCulate<n>:MARKer<m>:FUNCtion:POWer:RESult
on page 201.
Mode: A-F, CDMA, EVDO, TDS, WCDMA

CALCulate<n>:MARKer<m>:FUNCtion:POWer:SELect <MeasType>

This command selects — and switches on — the specified power measurement type in the
window specified by the suffix <n>.

The channel spacings and channel bandwidths are configured in the SENSe: POWer
subsystem.

Note: If CPOWer is selected, the number of adjacent channels ( [SENSe: ] POWer:
ACHannel :ACPairs)is setto 0. If ACPower is selected, the number of adjacent chan-
nels is set to 1, unless adjacent-channel power measurement is switched on already.

The channel/adjacent-channel power measurement is performed for the trace selected
with [SENSe: ] POWer:TRACe.

The occupied bandwidth measurement is performed for the trace on which marker 1 is
positioned. To select another trace for the measurement, marker 1 is to be positioned on
the desired trace by means of CAL.Culate<n>:MARKer<m>:TRACe.

Suffix:

<n> window; For applications that do not have more than 1 measure-
ment window, the suffix <n> is irrelevant.

<m> marker number
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Parameters:
<MeasType> ACPower | CPOWer | MCACpower | OBANdwidth | OBWidth | CN
| CNO

ACPower
Adjacent-channel power measurement with a single carrier signal

CPOWer

Channel power measurement with a single carrier signal
(equivalent to adjacent-channel power measurement with "NO.
OF ADJ CHAN" =0)

MCACpower
Channel/adjacent-channel power measurement with several
carrier signals

OBANdwidth | OBWidth
Measurement of occupied bandwidth

CN
Measurement of carrier-to-noise ratio

CNO
Measurement of carrier-to-noise ratio referenced to 1 Hz
bandwidth

Example: CALC:MARK:FUNC:POW:SEL ACP

Switches on adjacent-channel power measurement.

Mode: A-F, CDMA, EVDO, TDS, WCDMA

CALCulate<n>:MARKer<m>:FUNCtion:ZOOM <State>

If marker zoom is activated, the number of channels displayed on the screen in code
domain power and code domain error power result diagram is reduced to 64.

The currently selected marker defines the center of the displayed range.

Suffix:
<n> irrelevant
<m> 1.4
marker number
Parameters:
<State> ON | OFF
*RST: OFF
Example: CALC:MARK:FUNC: ZOOM ON
Mode: CDMA, EVDO, PHN, TDS, WCDMA
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4.5.2.3 CALCulate:LIMit:PVTime Subsystem

The CALCulate:LIMit:PVTime subsystem defines the limit check for power vs time mea-

surement.

CALCulate<n>:LIMit<k>:PVTIME:IREFEIENCE. ....ccuciuniieiee it e e e e 205
CALCulate<n>:LIMit<K>: PV TIME I RESTOM . ...iiuiieiiieiieiieeeeeee e e e e e e e e s e eens 205
CALCuUlate<n>:LIMIt<K>:PVTIMEIRVALUE. .. ..ttt eeieteiieeee et st e e te s s e s e e s eansenseneens 206

CALCulate<n>:LIMit<k>:PVTime:REFerence <Mode>

This command sets the reference value. The standard asks for the sequence to first
measure the FULL slot with the limit line relative to the mean power of the averaged time
response. Therefore the parameter AUTO in a FULL slot measurement should be
selected. In this mode the mean power is calculated and the limit lines are relative to that
mean power value. This value should be used also as the reference for the IDLE slot
measurement. With the parameter ONCE the current mean power value of the averaged
time response is used to set as the fixedreference value for the limit lines. The mode is
switched from AUTO to MANUAL. Now the IDLE slot can be selected and the measure-
ment sequence can be finished.

Suffix:

<n> irrelevant

<k> irrelevant

Parameters:

<Mode> AUTO | ONCE | MANual

*RST: AUTO

Example: CALC:LIM:PVT:REF AUTO
Automatic reference value for limit lines. The value should be set

to mean power
CALC:LIM:PVT:REF MAN

Manual reference value for limit lines
CALC:LIM:PVT:RVA -33.5

Set manual reference value to -33.5
CALC:LIM:PVT:REF ONCE

Set reference value to mean power
CALC:LIM:PVT:RVA?

Query reference value for limit lines. The value should be set to
mean power value

Mode: EVDO

CALCulate<n>:LIMit<k>:PVTime:RESTore

This command restores the standard limit lines for the power versus time measurement.
All changes made to the standard limit lines are lost and the state of these limit lines as
they left the factory is restored.
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Operating Manual 1173.0766.02 — 04.1 205



R&S® FSV-K84

1xEV-DO Analysis Options R&S FSV-K84/-K85

4524

45241
45242
45243
45244
45245
45246

Remote Commands of the 1XxEV-DO Analysis

Suffix:
<n> irrelevant
<k> irrelevant
Example: CALC:LIM:PVT:REST
Reset the PVT limit lines to their default setting
Mode: EVDO

CALCulate<n>:LIMit<k>:PVTime:RVALue <RefLevel>

This command sets the reference level in dBm for calculating the limit lines. Precondition
is that the automatic mode of power calculation is switched off via the commands
CALCulate<n>:LIMit<k>:PVTime:REFerence on page 205 ONCE or
CALCulate<n>:LIMit<k>:PVTime:REFerence on page 205 MAN.

Suffix:
<n> irrelevant
<k> irrelevant
Parameters:
<ReflLevel>
Range: -200 to 200
*RST: -20dBm
Default unit: dBm
Example: CALC:LIM:PVT:REF MAN
Manual reference value for limit lines
CALC:LIM:PVTime:RVA -33.5
Set manual reference value to -33.5
Mode: EVDO

Other CALCulate Commands Referenced in this Manual

CALCulate:DELTamarker SUbSYSIEM..........uvviiiiiiiiiiiiiiiiiieeeeeeeeeeee e 206
CALCulate:LIMit SUDSYSIEM........ocooiiiiiie e 215
CALCulate:LIMit:ESPectrum subsystem............ccccuiiiiiiiiiieieeece e 222
CALCuUIate:PSE SUDSYSIEM........uuiiiiiiiiiiiiieeeeeeeeeeeeeeee e 227
CALCulate:STATistics SUDSYStEM.........ccooiiiiiiiieeee e, 229
Other Referenced CALCulate Commands...........cceeeiiieieniiie i 233

CALCulate:DELTamarker subsystem

CALCulate<n>:DELTamarker<m>:FUNCtion:FIXed:RPOINt:X.........covvuiiieeiiieieieeieeeieeennes 207
CALCulate<n>:DELTamarker<m>:FUNCtion:FIXed:RPOINt:Y.....ccceeireiiieeiiiieeeeeeeeeenns 207
CALCulate<n>:DELTamarker<m>:FUNCtion:FIXed[:STATE] . ceeettruereeririeeeeerieeeeeereeeeeennans 208
CALCulate<n>:DELTamarker<m>:FUNCtion:PNOIS€:AUTO.......ceuereerriieeririeeeerneeeeenneeennans 208
CALCulate<n>:DELTamarker<m>:FUNCtion:PNOISE[:STATE]...ueerrrirerrrererrnerereiieerereeenrnns 209
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CALCulate<n>:DELTamarker<m>:LINK.........ccieuuiiiiuiiiiiii e e e e et e e e e e e e e e eeeanas 210
CALCulate<n>:DELTamarker<m>:MAXIMUM:LEFT.......ccooiiiiiiiiiiiiiiieee e 210
CALCulate<n>:DELTamarker<m>:MAXIMUMNEXT........cccuuierimiiniieeeeiiiieeeeereieeeeene e eeenaens 210
CALCulate<n>:DELTamarker<m>:MAXIMUM[:PEAK]........ccoeettrieriiiiieeeieeiieeeeeneeeeerneeeeennnns 211
CALCulate<n>:DELTamarker<m>:MAXIMUM:RIGH...........ccveeiiiiiiiiieieeieeee e 211
CALCulate<n>:DELTamarker<m>:MINIiMUM:LEFT......couuiiiiiiieee e 211
CALCulate<n>:DELTamarker<m>:MINiMUMINEXT .......c.coieuiieiieeieieeeeeeeee e eeeeeeeeeeeanas 212
CALCulate<n>:DELTamarker<m>:MINIMUM[:PEAK]......ceiiieiiiiiriiiiieieeeeeeeerieeieeeeeeeerannnes 212
CALCulate<n>:DELTamarker<m>:MINiMUM:RIGHTL...........c.ccieeiiriiiiiiieeeeeeee e 212
CALCulate<n>:DELTamMarker<m>[:STATE] . uuucereeireriieieeieetiiieeeeeernaeeeereernieeeeseetnaeeeseernnnns 213
CALCulate<n>:DELTamarker<m>:TRACE........ccuueiereerrrieeeereteeeeeeetaeeeeeeraaeeeeernnaeeeereannns 213
CALCuUlate<n>:DELTaMArKEr<M>:X......ccovuueeeeereeeeeetaieeieeaeeesessaeeeeesaeeeerraaeereenaneeerenanss 214
CALCulate<n>:DELTamarker<m>:X:RELAIVE........ccocceureeiieiiieeeeereeeeeere e e e eeva e e reaanes 214
CALCulate<n>:DELTamMarKer<m>iY .....cccuuiieenieeeeeieeeeeieeeeeeeeieeeaneeeaeerteerensereneereneeranns 215

CALCulate<n>:DELTamarker<m>:FUNCtion:FIXed:RPOint:X <Reference>

For a measurement with a fixed reference value (see CATL.Culate<n>:
DELTamarker<m>:FUNCtion:FIXed[:STATe] on page 208), this command defines
a new frequency reference (span > 0) or time (span = 0) for all delta markers in the window
specified by the suffix <n>.

For phase-noise measurements (see CALCulate<n>:DELTamarker<m>:
FUNCtion:PNOise:AUTO on page 208), the command defines a new frequency ref-
erence or time for delta marker 2.

Suffix:

<n> window; For applications that do not have more than 1 measure-
ment window, the suffix <n> is irrelevant.

<m> marker number

Parameters:

<Reference> <numeric_value>
*RST: ("CALCulate<n>:DELTamarker<m>:FUNC-

tion:FIXed" is set to OFF)

Example: CALC:DELT:FUNC:FIX:RPO:X 128 MHz
Sets the frequency reference to 128 MHz.

Mode: A, ADEMOD, EVDO, TDS, WCDMA

CALCulate<n>:DELTamarker<m>:FUNCtion:FIXed:RPOint:Y <RefPointLevel>

For a measurement with a fixed reference point ( CAL.Culate<n>:
DELTamarker<m>:FUNCtion:FIXed[:STATe]), this command defines a new refer-
ence point level for all delta markers in the window specified by the suffix <n>.

For phase-noise measurements (CATL.Culate<n>:DELTamarker<m>:FUNCtion:
PNOise[:STATe] on page 209), the command defines a new reference point level for
delta marker 2.
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Suffix:
<n> window; For applications that do not have more than 1 measure-
ment window, the suffix <n> is irrelevant.
<m> marker number
Parameters:
<RefPointLevel> <numeric_value>
*RST: ("CALCulate<n>:DELTamarker<m>:FUNC-
tion:FIXed" is set to OFF)
Example: CALC:DELT:FUNC:FIX:RPO:Y -10dBm
Sets the reference point level for delta markers to -10 dBm.
Mode: A, ADEMOD, EVDO, TDS, WCDMA

CALCulate<n>:DELTamarker<m>:FUNCtion:FIXed[:STATe] <State>

This command switches the relative measurement to a fixed reference value on or off.
Marker 1 is activated previously and a peak search is performed, if necessary. If marker
1 is activated, its position becomes the reference point for the measurement. The refer-
ence point can then be modified with the CAL.Culate<n>:DELTamarker<m>:
FUNCtion:FIXed:RPOint:X commands and CALCulate<n>:DELTamarker<m>:
FUNCtion:FIXed:RPOint:Y independently of the position of marker 1 and of a trace.
It applies to all delta markers in the window specified by the suffix <n> as long as the
function is active.

Suffix:

<n> window; For applications that do not have more than 1 measure-
ment window, the suffix <n> is irrelevant.

<m> marker number

Parameters:

<State> ON | OFF
*RST: OFF

Example: CALC:DELT:FUNC:FIX ON
Switches on the measurement with fixed reference value for all
delta markers.
CALC:DELT:FUNC:FIX:RPO:X 128 MHZ
Sets the frequency reference to 128 MHz.
CALC:DELT:FUNC:FIX:RPO:Y 30 DBM
Sets the reference level to +30 dBm.

Mode: A, ADEMOD, EVDO, TDS, WCDMA

CALCulate<n>:DELTamarker<m>:FUNCtion:PNOise:AUTO <State>

This command activates an automatic peak search for the reference fixed marker 1 at
the end of each particular sweep in the window specified by the suffix <n>.
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Suffix:

<n> window; For applications that do not have more than 1 measure-
ment window, the suffix <n> is irrelevant.

<m> irrelevant

Parameters:

<State> ON | OFF
*RST: OFF

Example: CALC:DELT:FUNC:PNO:AUTO ON
Activates an automatic peak search for the reference marker in a
phase-noise measurement.

Mode: A, ADEMOD, CDMA, EVDO, TDS, WCDMA, SPECM

CALCulate<n>:DELTamarker<m>:FUNCtion:PNOise[:STATe] <State>

This command switches on or off the phase-noise measurement with all active delta
markers in the window specified by the suffix <n>. The correction values for the bandwidth
and the log amplifier are taken into account in the measurement.

Marker 1 is activated, if necessary, and a peak search is performed. If marker 1 is acti-
vated, its position becomes the reference point for the measurement.

The reference point can then be modified with the CAL.Culate<n>:
DELTamarker<m>:FUNCtion:FIXed:RPOint:X and CALCulate<n>:
DELTamarker<m>:FUNCtion:FIXed:RPOint:Y commands independently of the
position of marker 1 and of a trace (the same commands used for the measurement with
fixed reference point).

Suffix:

<n> window; For applications that do not have more than 1 measure-
ment window, the suffix <n> is irrelevant.

<m> irrelevant
Note: marker 2 is always the deltamarker for phase noise mea-
surement results.

Parameters:

<State> ON | OFF
*RST: OFF

Example: CALC:DELT:FUNC:PNO ON
Switches on the phase-noise measurement with all delta markers.
CALC:DELT:FUNC:FIX:RPO:X 128 MHZ
Sets the frequency reference to 128 MHz.
CALC:DELT:FUNC:FIX:RPO:Y 30 DBM
Sets the reference level to +30 dBm

Mode: A, ADEMOD, CDMA, EVDO, TDS, WCDMA, SPECM
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CALCulate<n>:DELTamarker<m>:LINK <State>

This command links delta marker 1 to marker 1. If you change the horizontal position of
the marker, so does the delta marker.

Suffix:

<n> window; For applications that do not have more than 1 measure-
ment window, the suffix <n> is irrelevant.

<m> 1
irrelevant

Parameters:

<State> ON | OFF
*RST: OFF

Example: CALC:DELT:LINK ON

Mode: A, ADEMOD, CDMA, EVDO, TDS, WCDMA, SPECM VSA

CALCulate<n>:DELTamarker<m>:MAXimum:LEFT

This command positions the delta marker to the next smaller maximum value to the left
of the current value (i.e. descending X values) in the window specified by the suffix <n>.
The corresponding delta marker is activated first, if necessary.

If no next higher minimum value is found on the trace (level spacing to adjacent values
< peak excursion), an execution error (error code: -200) is produced.

Suffix:

<n> window; For applications that do not have more than 1 measure-
ment window, the suffix <n> is irrelevant.

<m> marker number

Example: CALC:DELT:MAX:LEFT
Sets delta marker 1 to the next smaller maximum value to the left
of the current value.

Mode: A, ADEMOD, CDMA, EVDO, TDS, WCDMA, SPECM, VSA

CALCulate<n>:DELTamarker<m>:MAXimum:NEXT

This command positions the delta marker to the next smaller maximum value on the
measured curve in the window specified by the suffix <n>. The corresponding delta
marker is activated first, if necessary.

If no next higher minimum value is found on the trace (level spacing to adjacent values
< peak excursion), an execution error (error code: -200) is produced.

Suffix:

<n> window; For applications that do not have more than 1 measure-
ment window, the suffix <n> is irrelevant.

<m> marker number
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Example: CALC:DELT2:MAX:NEXT
Sets delta marker 2 to the next smaller maximum value.
Mode: A, ADEMOD, CDMA, EVDO, TDS, WCDMA, SPECM, VSA

CALCulate<n>:DELTamarker<m>:MAXimum[:PEAK]

This command positions the delta marker to the current maximum value on the measured
curve in the window specified by the suffix <n>. If necessary, the corresponding delta
marker is activated first.

Suffix:
<n> window; For applications that do not have more than 1 measure-
ment window, the suffix <n> is irrelevant.
<m> marker number
Example: CALC:DELT3:MAX
Sets delta marker 3 to the maximum value of the associated trace.
Mode: A, ADEMOD, CDMA, EVDO, TDS, WCDMA, SPECM, VSA

CALCulate<n>:DELTamarker<m>:MAXimum:RIGHt

This command positions the delta marker to the next smaller maximum value to the right
of the current value (i.e. ascending X values) in the window specified by the suffix <n>.
The corresponding delta marker is activated first, if necessary.

If no next higher minimum value is found on the trace (level spacing to adjacent values
< peak excursion), an execution error (error code: -200) is produced.

Suffix:

<n> window; For applications that do not have more than 1 measure-
ment window, the suffix <n> is irrelevant.

<m> marker number

Example: CALC:DELT:MAX:RIGH
Sets delta marker 1 to the next smaller maximum value to the right
of the current value.

Mode: A, ADEMOD, CDMA, EVDO, TDS, WCDMA, SPECM, VSA

CALCulate<n>:DELTamarker<m>:MINimum:LEFT

This command positions the delta marker to the next higher minimum value to the left of
the current value (i.e. descending X values) in the window specified by the suffix <n>.
The corresponding delta marker is activated first, if necessary.

If no next higher minimum value is found on the trace (level spacing to adjacent values
< peak excursion), an execution error (error code: -200) is produced.
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Suffix:

<n> window; For applications that do not have more than 1 measure-
ment window, the suffix <n> is irrelevant.

<m> marker number

Example: CALC:DELT:MIN:LEFT
Sets delta marker 1 to the next higher minimum to the left of the
current value.

Mode: A, ADEMOD, CDMA, EVDO, TDS, WCDMA, SPECM, VSA

CALCulate<n>:DELTamarker<m>:MINimum:NEXT

This command positions the delta marker to the next higher minimum value of the mea-
sured curve in the window specified by the suffix <n>. The corresponding delta marker
is activated first, if necessary.

If no next higher minimum value is found on the trace (level spacing to adjacent values
< peak excursion), an execution error (error code: -200) is produced.

Suffix:

<n> window; For applications that do not have more than 1 measure-
ment window, the suffix <n> is irrelevant.

<m> marker number

Example: CALC:DELT2 :MIN:NEXT
Sets delta marker 2 to the next higher minimum value.

Mode: A, ADEMOD, CDMA, EVDO, TDS, WCDMA, VSA, SPECM

CALCulate<n>:DELTamarker<m>:MINimum[:PEAK]

This command positions the delta marker to the current minimum value on the measured
curve in the window specified by the suffix <n>. The corresponding delta marker is acti-
vated first, if necessary.

Suffix:
<n> window; For applications that do not have more than 1 measure-
ment window, the suffix <n> is irrelevant.
<m> marker number
Example: CALC:DELT3:MIN
Sets delta marker 3 to the minimum value of the associated trace.
Mode: A, ADEMOD, CDMA, EVDO, TDS, WCDMA, SPECM, VSA

CALCulate<n>:DELTamarker<m>:MINimum:RIGHt

This command positions the delta marker to the next higher minimum value to the right
of the current value (i.e. ascending X values) in the window specified by the suffix <n>.
The corresponding delta marker is activated first, if necessary.
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If no next higher minimum value is found on the trace (level spacing to adjacent values
< peak excursion), an execution error (error code: -200) is produced.

Suffix:

<n> window; For applications that do not have more than 1 measure-
ment window, the suffix <n> is irrelevant.

<m> marker number

Example: CALC:DELT:MIN:RIGH
Sets delta marker 1 to the next higher minimum value to the right
of the current value.

Mode: A, ADEMOD, CDMA, EVDO, TDS, WCDMA, SPECM, VSA

CALCulate<n>:DELTamarker<m>[:STATe] <State>

This command defines the marker specified by the suffix <m> as a delta marker for the
window specified by the suffix <n>. If the corresponding marker was not already active,
it is activated and positioned on the maximum of the measurement curve.

If no suffix is given for DELTamarker, delta marker 1 is selected automatically.

Suffix:

<n> window; For applications that do not have more than 1 measure-
ment window, the suffix <n> is irrelevant.

<m> marker number

Parameters:

<State> ON | OFF
*RST: OFF

Example: CALC:DELT1 ON
Switches marker 1 to delta marker mode.

Mode: All

CALCulate<n>:DELTamarker<m>:TRACe <TraceNumber>

This command assigns the selected delta marker to the indicated trace in the window
specified by the suffix <n>. The selected trace must be active, i.e. its state must be dif-
ferent from "BLANK".

In the persistence spectrum result display, the command also defines if the delta marker
is positioned on the persistence trace or the maxhold trace.

Suffix:

<n> window; For applications that do not have more than 1 measure-
ment window, the suffix <n> is irrelevant.

<m> marker number
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Parameters:
<TraceNumber> 1t06
Selects trace 1 through 6.

MAXHold

Defines the maxhold trace as the trace to put the delta marker on.
This parameter is available only for the persistence spectrum
result display.

WRITe

Defines the persistence trace as the trace to put the delta marker
on.

This parameter is available only for the persistence spectrum
result display.

Example: CALC:DELT3:TRAC 2
Assigns delta marker 3 to trace 2.

Mode: A, ADEMOD, CDMA, EVDO, PHN, TDS, WCDMA, SPECM, RT,
VSA

CALCulate<n>:DELTamarker<m>:X <Position>

This command positions the selected delta marker to the indicated value in the window
specified by the suffix <n>. The input is in absolute values.

Suffix:

<n> window; For applications that do not have more than 1 measure-
ment window, the suffix <n> is irrelevant.

<m> marker number

Parameters:

<Position> 0 to maximum frequency or sweep time

Example: CALC:DELT:X?
Outputs the absolute frequency/time of delta marker 1.

Mode: A, ADEMOD, CDMA, EVDO, PHN, TDS, WCDMA, VSA

CALCulate<n>:DELTamarker<m>:X:RELative

This command queries the x-value of the selected delta marker relative to marker 1 or to
the reference position (for CALC:DELT: FUNC:FIX:STAT ON) in the window specified
by the suffix <n>. The command activates the corresponding delta marker, if necessary.

Suffix:

<n> window; For applications that do not have more than 1 measure-
ment window, the suffix <n> is irrelevant.

<m> marker number
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Example: CALC:DELT3:X:REL?
Outputs the frequency of delta marker 3 relative to marker 1 or
relative to the reference position.

Mode: A, ADEMOD, CDMA, EVDO, TDS, WCDMA, VSA

CALCulate<n>:DELTamarker<m>:Y

This command queries the measured value of the selected delta marker in the specified
window. The corresponding delta marker is activated, if necessary. The output is always
a relative value referred to marker 1 or to the reference position (reference fixed active).

To obtain a correct query result, a complete sweep with synchronization to the sweep
end must be performed between the activation of the delta marker and the query of the
y value. This is only possible in single sweep mode.

Depending on the unit defined with CALC:NIT: POW or on the activated measuring func-
tions, the query result is output in the units below:

Suffix:

<n> window; For applications that do not have more than 1 measure-
ment window, the suffix <n> is irrelevant.

<m> marker number

Example: INIT:CONT OFF

Switches to single sweep mode.
INIT; *WAI

Starts a sweep and waits for its end.
CALC:DELT2 ON

Switches on delta marker 2.
CALC:DELT2:Y?

Outputs measurement value of delta marker 2.

Mode: A, ADEMOD, BT, CDMA, EVDO, TDS, WCDMA, VSA

CALCulate:LIMit subsystem

CALCulate<n>:LIMit<k>:ACPower:ACHannel:ABSOIUtE.........ccceeruiiireriiiiereeeie e e e 216
CALCulate<n>:LIMit<k>:ACPower:ACHannel:ABSoIUte:STATE.....ccuuiieeeeiieeeeeeeeeeeieeeennas 216
CALCulate<n>:LIMit<k>:ACPower:ACHannel[:RELAtIVE]............ceeereeeeeeeieieieeeeeeeeererrnrenananns 217
CALCulate<n>:LIMit<k>:ACPower:ACHanNel:RESUIt..........cccoceevuieeiiiiiieeiieeeceeeeeeeie e enaenn 218
CALCulate<n>:LIMit<k>:ACPower:ACHannel[:RELativVe]:STATE.......ceeereerreriieeeeeereniieeeeeees 218
CALCulate<n>:LIMit<k>:ACPower:ALTernate<Channel>:ABSolUte.........cccceereerrrrrerrnnnnnnnnnn. 219
CALCulate<n>:LIMit<k>:ACPower:ALTernate<channel>[:RELative]........cccccevveerrrerinnnreennn. 220
CALCulate<n>:LIMit<k>:ACPower:ALTernate<Channel>[:RELative]:STATE.........ccecverrnrennn. 220
CALCulate<n>:LIMit<k>:ACPOWEIT:STATE] . cetuuruaieeeeeereeeieniaaieeeeeerereenneaaaeeeeeeerenennnaaaeens 221
(O N M O] =1 (=2 3 b I 11V 1 G S | U 222
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CALCulate<n>:LIMit<k>:ACPower:ACHannel:ABSolute <LowerLimit>,
<UpperLimit>

This command defines the absolute limit value for the lower/upper adjacent channel dur-
ing adjacent-channel power measurement (Adjacent Channel Power).

Note that the absolute limit value has no effect on the limit check as soon as it is below
the relative limit value defined with CAT.Culate<n>:1LIMit<k>:ACPower:
ACHannel [ :RELative]. This mechanism allows automatic checking of the absolute
basic values of adjacent-channel power as defined in mobile radio standards.

Suffix:

<n> window; For applications that do not have more than 1 measure-
ment window, the suffix <n> is irrelevant.

<k> irrelevant

Parameters:

<LowerLimit>, first value: -200DBM to 200DBM,; limit for the lower and the upper

<UpperLimit> adjacent channel
*RST: -200DBM

Example: CALC:LIM:ACP:ACH:ABS -35DBM, -35DBM
Sets the absolute limit value for the power in the lower and upper
adjacent channel to -35 dBm.

Mode: A, CDMA, EVDO, TDS, WCDMA

CALCulate<n>:LIMit<k>:ACPower:ACHannel:ABSolute:STATe <State>

This command activates the limit check for the adjacent channel when adjacent-channel
power measurement (Adjacent Channel Power) is performed. Before the command, the
limit check for the channel/adjacent-channel measurement must be globally switched on
using CALCulate<n>:LIMit<k>:ACPower[:STATe].

The result can be queried with CALCulate<n>:LIMit<k>:ACPower:ACHannel:
RESult. It should be noted that a complete measurement must be performed between
switching on the limit check and the result query, since otherwise no correct results are

available.

Suffix:

<n> window; For applications that do not have more than 1 measure-
ment window, the suffix <n> is irrelevant.

<k> irrelevant

Parameters:

<State> ON | OFF
*RST: OFF
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CALC:LIM:ACP:ACH 30DB, 30DB

Sets the relative limit value for the power in the lower and upper
adjacent channel to 30 dB below the channel power.
CALC:LIM:ACP:ACH:ABS -35DBM, -35DBM

Sets the absolute limit value for the power in the lower and upper
adjacent channel to -35 dBm.

CALC:LIM:ACP ON

Switches on globally the limit check for the channel/adjacent-
channel measurement.

CALC:LIM:ACP:ACH:REL:STAT ON

Switches on the check of the relative limit values for adjacent
channels.

CALC:LIM:ACP:ACH:ABS:STAT ON

Switches on the check of absolute limit values for the adjacent
channels.

INIT; *WAT

Starts a new measurement and waits for the sweep end.
CALC:LIM:ACP:ACH:RES?

Queries the limit check result in the adjacent channels.

A, CDMA, EVDO, TDS, WCDMA

CALCulate<n>:LIMit<k>:ACPower:ACHannel[:RELative] <LowerLimit>,

<UpperLimit>

This command defines the relative limit of the upper/lower adjacent channel for adjacent-
channel power measurements. The reference value for the relative limit value is the
measured channel power.

It should be noted that the relative limit value has no effect on the limit check as soon as
it is below the absolute limit value defined with the CALCulate<n>:LIMit<k>:
ACPower:ACHannel : ABSolute command. This mechanism allows automatic check-
ing of the absolute basic values of adjacent-channel power as defined in mobile radio

standards.
Suffix:

<n>

<k>
Parameters:
<LowerLimit>,
<UpperLimit>

Example:

Mode:

window; For applications that do not have more than 1 measure-
ment window, the suffix <n> is irrelevant.
irrelevant

0 to 100dB; the value for the lower limit must be lower than the

value for the upper limit

*RST: 0dB

CALC:LIM:ACP:ACH 30DB, 30DB
Sets the relative limit value for the power in the lower and upper
adjacent channel to 30 dB below the channel power.

A, CDMA, EVDO, TDS, WCDMA
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CALCulate<n>:LIMit<k>:ACPower:ACHannel:RESult

This command queries the result of the limit check for the upper/lower adjacent channel
when adjacent channel power measurement is performed.

If the power measurement of the adjacent channel is switched off, the command produces
a query error.

Suffix:

<n> window; For applications that do not have more than 1 measure-
ment window, the suffix <n> is irrelevant.

<k> irrelevant

Return values:

Result The result is returned in the form <result>, <result> where <result>

= PASSED | FAILED, and where the first returned value denotes
the lower, the second denotes the upper adjacent channel.

Example: CALC:LIM:ACP:ACH 30DB, 30DB
Sets the relative limit value for the power in the lower and upper
adjacent channel to 30 dB below the channel power.
CALC:LIM:ACP:ACH:ABS -35DBM, -35DBM
Sets the absolute limit value for the power in the lower and upper

adjacent channel to -35 dB.

CALC:LIM:ACP ON

Switches on globally the limit check for the channel/adjacent chan-
nel measurement.

CALC:LIM:ACP:ACH:STAT ON

Switches on the limit check for the adjacent channels.
INIT; *WAI

Starts a new measurement and waits for the sweep end.
CALC:LIM:ACP:ACH:RES?

Queries the limit check result in the adjacent channels.

Mode: A, CDMA, EVDO, TDS, WLAN, WCDMA

CALCulate<n>:LIMit<k>:ACPower:ACHannel[:RELative]:STATe <State>

This command activates the limit check for the relative limit value of the adjacent channel
when adjacent-channel power measurement is performed. Before this command, the limit
check must be activated using CATL.Culate<n>:LIMit<k>:ACPower [:STATe].

The result can be queried with CAT.Culate<n>:LIMit<k>:ACPower:ACHannel:
RESult. Note that a complete measurement must be performed between switching on
the limit check and the result query, since otherwise no correct results are available.

Suffix:

<n> window; For applications that do not have more than 1 measure-
ment window, the suffix <n> is irrelevant.

<k> irrelevant
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<State>

Example:

Mode:

Remote Commands of the 1XxEV-DO Analysis

ON | OFF
*RST: OFF

CALC:LIM:ACP:ACH 30DB, 30DB

Sets the relative limit value for the power in the lower and upper
adjacent channel to 30 dB below the channel power.
CALC:LIM:ACP:ACH:ABS -35DBM, -35DBM

Sets the absolute limit value for the power in the lower and upper
adjacent channel to -35 dBm.

CALC:LIM:ACP ON

Switches on globally the limit check for the channel/adjacent chan-
nel measurement.

CALC:LIM:ACP:ACH:STAT ON

Switches on the check of the relative limit values for adjacent
channels.

CALC:LIM:ACP:ACH:ABS:STAT ON

Switches on the check of absolute limit values for the adjacent
channels.

INIT; *WAT

Starts a new measurement and waits for the sweep end.
CALC:LIM:ACP:ACH:RES?

Queries the limit check result in the adjacent channels.

A, CDMA, EVDO, TDS, WCDMA

CALCulate<n>:LIMit<k>:ACPower:ALTernate<Channel>:ABSolute <LowerLimit>,

<UpperLimit>

This command defines the absolute limit value for the lower/upper alternate adjacent-
channel power measurement (Adjacent Channel Power).

Note that the absolute limit value for the limit check has no effect as soon as it is below
the relative limit value defined with CALCulate<n>:LIMit<k>:ACPower:
ACHannel [ :RELative]. This mechanism allows automatic checking of the absolute
basic values defined in mobile radio standards for the power in adjacent channels.

Suffix:
<n>

<k>
<Channel>

Parameters:
<LowerLimit>,
<UpperLimit>

window; For applications that do not have more than 1 measure-
ment window, the suffix <n> is irrelevant.

irrelevant

1...11

the alternate channel

first value: -200DBM to 200DBM,; limit for the lower and the upper
alternate adjacent channel

*RST: -200DBM
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Example: CALC:LIM:ACP:ALT2:ABS -35DBM, -35DBM
Sets the absolute limit value for the power in the lower and upper
second alternate adjacent channel to -35 dBm.

Mode: A, CDMA, EVDO, TDS, WCDMA

CALCulate<n>:LIMit<k>:ACPower:ALTernate<channel>[:RELative] <LowerLimit>,
<UpperLimit>

This command defines the limit for the alternate adjacent channels for adjacent channel
power measurements. The reference value for the relative limit value is the measured
channel power.

Note that the relative limit value has no effect on the limit check as soon as it is below
the absolute limit defined with CATL.Culate<n>:LIMit<k>:ACPower:
ALTernate<Channel>:ABSolute. This mechanism allows automatic checking of the
absolute basic values of adjacent-channel power as defined in mobile radio standards.

Suffix:

<n> window; For applications that do not have more than 1 measure-
ment window, the suffix <n> is irrelevant.

<k> irrelevant

<Channel> 1...11
the alternate channel

Parameters:

<LowerLimit>, first value: 0 to 100dB; limit for the lower and the upper alternate

<UpperLimit> adjacent channel
*RST: 0 DB

Example: CALC:LIM:ACP:ALT2 30DB, 30DB
Sets the relative limit value for the power in the lower and upper
second alternate adjacent channel to 30 dB below the channel
power.

Mode: A, CDMA, EVDO, TDS, WLAN, WCDMA

CALCulate<n>:LIMit<k>:ACPower:ALTernate<Channel>[:RELative]:STATe
<State>

This command activates the limit check for the alternate adjacent channels for adjacent
channel power measurements. Before the command, the limit check must be activated
using CALCulate<n>:LIMit<k>:ACPower[:STATe].

The result can be queried with CAT.Culate<n>:LIMit<k>:ACPower:
ALTernate<channel>[:RELative]. Note that a complete measurement must be
performed between switching on the limit check and the result query, since otherwise no
correct results are obtained.
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Suffix:

<n> window; For applications that do not have more than 1 measure-
ment window, the suffix <n> is irrelevant.

<k> irrelevant

<Channel> 1...11
the alternate channel

Parameters:

<State> ON | OFF

*RST: OFF

Example: CALC:LIM:ACP:ALT2 30DB, 30DB
Sets the relative limit value for the power in the lower and upper
second alternate adjacent channel to 30 dB below the channel
power.
CALC:LIM:ACP:ALT2:ABS -35DBM, -35DBM
Sets the absolute limit value for the power in the lower and upper
second alternate adjacent channel to -35 dBm.
CALC:LIM:ACP ON
Switches on globally the limit check for the channel/adjacent chan-
nel measurement.
CALC:LIM:ACP:ALT2:STAT ON
Switches on the check of the relative limit values for the lower and

upper second alternate adjacent channel.
CALC:LIM:ACP:ALT2:ABS:STAT ON

Switches on the check of absolute limit values for the lower and

upper second alternate adjacent channel.
INIT; *WAT

Starts a new measurement and waits for the sweep end.
CALC:LIM:ACP:ALT2:RES?

Queries the limit check result in the second alternate adjacent
channels.

Mode: A, CDMA, EVDO, TDS, WCDMA

CALCulate<n>:LIMit<k>:ACPower[:STATe] <State>

This command switches on and off the limit check for adjacent-channel power measure-
ments. The commands CALCulate<n>:LIMit<k>:ACPower:ACHannel | :
RELative] : STATe or CALCulate<n>:LIMit<k>:ACPower:
ALTernate<Channel>[:RELative] : STATe must be used in addition to specify
whether the limit check is to be performed for the upper/lower adjacent channel or for the
alternate adjacent channels.

Suffix:

<n> window; For applications that do not have more than 1 measure-
ment window, the suffix <n> is irrelevant.

<k> irrelevant

W —
Operating Manual 1173.0766.02 — 04.1 221



R&S® FSV-K84 1xEV-DO Analysis Options R&S FSV-K84/-K85

Remote Commands of the 1XxEV-DO Analysis

Parameters:
<State> ON | OFF
*RST: OFF
Example: CALC:LIM:ACP ON
Switches on the ACLR limit check.
Mode: A, CDMA, EVDO, TDS, WCDMA

CALCulate<n>:LIMit<k>:FAIL

This command queries the result of the limit check of the indicated limit line. It should be
noted that a complete sweep must have been performed for obtaining a correct result. A
synchronization with *OPC, *OPC? or *WAI should therefore be provided. The result of
the limit check is given with 0 for PASS, 1 for FAIL, and 2 for MARGIN.

Suffix:
<n> irrelevant
<k> limit line

Return values:

Return values 0 for pass, 1 for fail

Example: INIT; *WAT
Starts a new sweep and waits for its end.
CALC:LIM3:FAIL?

Queries the result of the check for limit line 3.

Mode: A, ADEMOD, CDMA, EVDO, NF, PHN, TDS, WLAN, WCDMA

CALCulate:LIMit:ESPectrum subsystem

The CALCulate:LIMit:ESPectrum subsystem defines the limit check for the Spec-
trum Emission Mask.

CALCulate<n>:LIMit<k>:ESPeCtrum:LIMItS.........uoiiieniiieeee e e eeea s 222
CALCulate<n>:LIMit<k>:ESPectrum:MODE...........ccttuiiereeiiirieeeeeetree e eeeeetee e e e eeereeeeeeeennanns 223
CALCulate<n>:LIMit<k>:ESPectrum:PCLassS<Class>[:EXCLUSIVE].......c.cevvueeererrreruereerennnnn 223
CALCulate<n>:LIMit<k>:ESPectrum:PCLassS<Class>:COUNL..........cccevruierrerruiieereerneeeeeennnns 224
CALCulate<n>:LIMit<k>:ESPectrum:PCLass<Class>:LIMit[:STATE].......cevvureereeereerneeeeeeennnns 224
CALCulate<n>:LIMit<k>:ESPectrum:PCLass<Class>:MAXIMUM..........ccccoeueeruiiiieiieeeeannn.. 225
CALCulate<n>:LIMit<k>:ESPectrum:PCLass<Class>:MINimMUM..........c.oeeeeerirerineeerieeeeennnns 225
CALCulate<n>:LIMit<k>:ESPeCtrUM:RESTOME......cccuueeiiiieeeeiieeeee e e e e e e e e eeanas 226
CALCulate<n>:LIMit<k>:ESPECtrUM:VALUE.......ccceeettreiieeeeiittieieeeetreeeeeeeete e e e e eeeneeeeeeeeananns 226

CALCulate<n>:LIMit<k>:ESPectrum:LIMits <Limits>

This command sets or queries up to 4 power classes in one step.

Suffix:
<n> irrelevant
<k> irrelevant
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Parameters:
<Limits> 1-3 numeric values between -200 and 200, separated by commas

-200, <0-3 numeric values between -200 and 200, in ascending
order, separated by commas>, 200

Example: CALC:LIM:ESP:LIM -50,50,70
Defines the following power classes:
<-200, -50>
<-50, 50>
<50, 70>
<70, 200>
Query:

CALC:LIM:ESP:LIM?
Response:
-200,-50,50,70,200

Mode: A, CDMA, EVDO, TDS, WCDMA

CALCulate<n>:LIMit<k>:ESPectrum:MODE <Mode>

This command activates or deactivates the automatic selection of the limit line in the
Spectrum Emission Mask measurement.

Suffix:

<n> 1..4
window

<k> irrelevant

Parameters:

<Mode> AUTO | MANUAL
AUTO
The limit line depends on the measured channel power.
MANUAL
One of the three specified limit lines is set. The selection is made
with the "CALCulate:LIMit:ESPectrum subsystem", on page 222
command.
*RST: AUTO

Example: CALC:LIM:ESP:MODE AUTO
Activates automatic selection of the limit line.

Mode: A, CDMA, EVDO, TDS, WCDMA, VSA

CALCulate<n>:LIMit<k>:ESPectrum:PCLass<Class>[:EXCLusive] <State>

This command sets the power classes used in the spectrum emission mask measure-
ment. It is only possible to use power classes for which limits are defined. Also, either
only one power class at a time or all power classes together can be selected.
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Suffix:
<n> irrelevant
<k> irrelevant
<Class> 1.4
the power class to be evaluated
Parameters:
<State> ON | OFF
*RST: OFF
Example: CALC:LIM:ESP:PCL1 ON
Activates the first defined power class.
Mode: A, CDMA, EVDO, TDS, WCDMA

CALCulate<n>:LIMit<k>:ESPectrum:PCLass<Class>:COUNt <NoPowerClasses>

This command sets the number of power classes to be defined.

Suffix:

<n> irrelevant
<k> irrelevant
<Class> irrelevant
Parameters:

<NoPowerClasses> 1to4

*RST: 1
Example: CALC:LIM:ESP:PCL:COUN 2
Two power classes can be defined.
Mode: A, CDMA, EVDO, TDS, WCDMA

CALCulate<n>:LIMit<k>:ESPectrum:PCLass<Class>:LIMit[:STATe] <State>

This command defines which limits are evaluated in the measurement.

Suffix:

<n> irrelevant
<k> irrelevant
<Class> 1..4

the power class to be evaluated
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Parameters:
<State> ABSolute | RELative | AND | OR

ABSolute
Evaluates only limit lines with absolute power values

RELative
Evaluates only limit lines with relative power values

AND
Evaluates limit lines with relative and absolute power values. A
negative result is returned if both limits fail.

OR
Evaluates limit lines with relative and absolute power values. A
negative result is returned if at least one limit failed.

*RST: REL
Example: CALC:LIM:ESP:PCL:LIM ABS

Mode: A, CDMA, EVDO, TDS, WCDMA

CALCulate<n>:LIMit<k>:ESPectrum:PCLass<Class>:MAXimum <Level>

This command sets the upper limit level for one power class. The unit is dBm. The limit
always ends at + 200 dBm, i.e. the upper limit of the last power class can not be set. If
more than one power class is in use, the upper limit must equal the lower limit of the next

power class.
Suffix:
<n> irrelevant
<k> irrelevant
<Class> 1..4
the power class to be evaluated
Parameters:
<Level> <numeric value>
*RST: +200
Example: CALC:LIM:ESP:PCL1:MAX -40 dBm
Sets the maximum power value of the first power class to -40 dBm.
Mode: A, CDMA, EVDO, TDS, WCDMA

CALCulate<n>:LIMit<k>:ESPectrum:PCLass<Class>:MINimum <Level>

This command sets the minimum lower level limit for one power class. The unit is dBm.
The limit always start at — 200 dBm, i.e. the first lower limit can not be set. If more than

one power class is in use, the lower limit must equal the upper limit of the previous power
class.
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Suffix:
<n> irrelevant
<k> irrelevant
<Class> 1.4
the power class to be evaluated
Parameters:
<Level> <numeric_value>
*RST: -200 for class1, otherwise +200
Example: CALC:LIM:ESP:PCL2:MIN -40 dBm
Sets the minimum power value of the second power class to -40
dBm.
Mode: A, CDMA, EVDO, TDS, WCDMA

CALCulate<n>:LIMit<k>:ESPectrum:RESTore
This command restores the predefined limit lines for the Spectrum Emission Mask

measurement. All modifications made to the predefined limit lines are lost and the factory-
set values are restored.

Suffix:

<n> 1.4
window

<k> irrelevant

Example: CALC:LIM:ESP:REST
Resets the limit lines for the Spectrum Emission Mask to the
default setting.

Mode: A, CDMA, EVDO, TDS, WCDMA

CALCulate<n>:LIMit<k>:ESPectrum:VALue <Power>

This command activates the manual limit line selection and specifies the expected power
as a value. Depending on the entered value, one of the predefined limit lines is selected.

Suffix:

<n> 1..4
window

<k> irrelevant
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Parameters:
<Power> 33]|28]|0

33
P =33

28
28<P <33

0
P <28

*RST: 0

Example: CALC:LIM:ESP:VAL 33
Activates manual selection of the limit line and selects the limit line
for P = 33.

Mode: A, CDMA, EVDO, TDS, WCDMA

CALCulate:PSE subsystem

CALCulate<n>:PSEarch|PEAKsearch[:IMMediate]..........cceeerruieeeiriiieeiiiieieeeeiieeeeereeeeeenanns 227
CALCulate<n>:PSEarch|PEAKSEaArch:AUTO.....cccceeeiiiiieiiiie e eeeeeeeeeisineie s e e e e e eeeeatnnnaeeeeas 227
CALCulate<n>:PSEarch|PEAKSEarch:MARGIN..........iiiiiiiieei ittt 228
CALCulate<n>:PSEarch|PEAKSEarch:PSHOW..........uiiiiiiieiiiiiiieiie e 228
CALCulate<n>:PSEarch|PEAKsearch:SUBRENGES. .......ceiveeieiiiinaieeeeeeeeieiae e e eeeeeeennaee s 228

CALCulate<n>:PSEarch|PEAKsearch[:IMMediate]

This command determines the list of the subrange maximums from the existing sweep

results.
Suffix:
<n> irrelevant
Example: CALC:PSE
Starts to determine the list.
Mode: A, CDMA, EVDO, TDS, WCDMA, VSA, SPECM

CALCulate<n>:PSEarch|PEAKsearch:AUTO <State>

This command activates or deactivates the list evaluation.

Suffix:

<n> window; For applications that do not have more than 1 measure-
ment window, the suffix <n> is irrelevant.

Parameters:

<State> ON | OFF

*RST: ON
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Example: CALC:ESP:PSE:AUTO OFF
Deactivates the list evaluation.

Mode: A, CDMA, EVDO, TDS, WCDMA, VSA, SPECM

CALCulate<n>:PSEarch|PEAKsearch:MARGin

This command sets the margin used for the limit check/peak search.

Suffix:

<n> window; For applications that do not have more than 1 measure-
ment window, the suffix <n> is irrelevant.

Parameters:

<Margin> -200 to 200 dB
*RST: 200 dB

Example: CALC:ESP:PSE:MARG 100
Sets the margin to 100 dB.

Mode: A, CDMA, EVDO, TDS, WCDMA, VSA, SPECM

CALCulate<n>:PSEarch|PEAKsearch:PSHow

This command marks all peaks with blue squares in the diagram.

Suffix:

<n> window; For applications that do not have more than 1 measure-
ment window, the suffix <n> is irrelevant.

Parameters:

<State> ON | OFF
*RST: OFF

Example: CALC:ESP:PSE:PSH ON
Marks all peaks with blue squares.

Mode: A, CDMA, EVDO, TDS, WCDMA, VSA, SPECM

CALCulate<n>:PSEarch|PEAKsearch:SUBRanges <NumberPeaks>

This command sets the number of peaks per range that are stored in the list. Once the
selected number of peaks has been reached, the peak search is stopped in the current
range and continued in the next range.

Suffix:

<n> irrelevant
Parameters:

<NumberPeaks> 110 50

*RST: 25
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Example: CALC:PSE:SUBR 10
Sets 10 peaks per range to be stored in the list.
Mode: A, CDMA, EVDO, TDS, WCDMA, VSA, SPECM

CALCulate:STATistics subsystem

CALCulate<n>:STATIStiCS: CODF ST AT ] ettt e 229
CALCuUlate<n>:STATIStICSINSAMPIES. ....cceeeuieeeieieeeeeiii e e e et e e e e e et e e e e e e e eer e e eenanes 229
CALCulate<n>:STATIStCSIPRESEL. ... ... 230
CALCulate<n>:STATIStiCSIRESURSTIACES. .....uceeiieiieee e eeeee et et e e e e e e eeeaaes 230
CALCulate<n>:STATIisticS:SCALE:AUTO ONCE......coiiiieiiieiiriiiieeeeeeeeeereiieeieeeeeeeeesranens 231
CALCulate<n>:STATIistiCS:SCALE:X:RANGE......ccvueieeriiiieeeiiiiee ittt e ettt eeeete e e e eete e e eenanss 231
CALCulate<n>:STATIisticS:SCALE:X:RLEVEL....cuuueiiieiieiiieieeeeeeetee et 231
CALCulate<n>:STATIStICS:SCALE: Y LOWET.....couieeieeteieeieteee et e e e et e e e e eenanas 232
CALCulate<n>:STATIStICS:SCALE:Y I UNIT ...t e e e eaes 232
CALCulate<n>:STATIStICS:SCALEIY:IUPPET......ccetceeee et eeas 232

CALCulate<n>:STATistics:CCDF[:STATe] <State>

This command switches on or off the measurement of the complementary cumulative
distribution function (CCDF). On activating this function, the APD measurement is

switched off.
Suffix:
<n> irrelevant
Parameters:
<State> ON | OFF
*RST: OFF
Example: CALC:STAT:CCDF ON
Switches on the CCDF measurement.
Mode: A, CDMA, EVDO, TDS, WCDMA, VSA

CALCulate<n>:STATistics:NSAMples <NoMeasPoints>

This command sets the number of measurement points to be acquired for the statistical
measurement functions.

Suffix:

<n> irrelevant
Parameters:

<NoMeasPoints> 100 to 1E9

*RST: 100000
Example: CALC:STAT:NSAM 500

Sets the number of measurement points to be acquired to 500.
Mode: A, CDMA, EVDO, TDS, WCDMA, VSA
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CALCulate<n>:STATistics:PRESet

This command resets the scaling of the X and Y axes in a statistical measurement. The
following values are set:

x-axis ref level: -20 dBm
x-axis range APD: 100 dB
x-axis range CCDF: 20 dB
y-axis upper limit: 1.0
y-axis lower limit: 1E-6

Suffix:
<n>

Example:

Mode:

irrelevant

CALC:STAT:PRES
Resets the scaling for statistical functions

A, CDMA, EVDO, TDS, WCDMA, VSA

CALCulate<n>:STATistics:RESult<Trace> <ResultType>

This command reads out the results of statistical measurements of a recorded trace.

Suffix:
<n>
<Trace>

Parameters:
<ResultType>

Example:

Mode:

irrelevant
1...6
trace

MEAN | PEAK | CFACtor | ALL

MEAN
Average (=RMS) power in dBm measured during the
measurement time.

PEAK
Peak power in dBm measured during the measurement time.

CFACtor

Determined CREST factor (= ratio of peak power to average
power) in dB.

ALL

Results of all three measurements mentioned before, separated
by commas: <mean power>,<peak power>,<crest factor>

The required result is selected via the following parameters:

CALC:STAT:RES2? ALL

Reads out the three measurement results of trace 2. Example of
answer string: 5.56,19.25,13.69 i.e. mean power: 5.56 dBm, peak
power 19.25 dBm, CREST factor 13.69 dB

A, CDMA, EVDO, TDS, WCDMA, VSA
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CALCulate<n>:STATistics:SCALe:AUTO ONCE

This command optimizes the level setting of the instrument depending on the measured
peak power, in order to obtain maximum instrument sensitivity.

To obtain maximum resolution, the level range is set as a function of the measured spac-
ing between peak power and the minimum power for the APD measurement and of the
spacing between peak power and mean power for the CCDF measurement. In addition,
the probability scale for the number of test points is adapted.

Subsequent commands have to be synchronized with *WAI, *OPC or *OPC? to the end
of the auto range process which would otherwise be aborted.

Suffix:
<n> irrelevant
Example: CALC:STAT:SCAL:AUTO ONCE; *WAT
Adapts the level setting for statistical measurements.
Mode: A, CDMA, EVDO, TDS, WCDMA, VSA

CALCulate<n>:STATistics:SCALe:X:RANGe <Value>

This command defines the level range for the x-axis of the measurement diagram. The
setting is identical to the level range setting defined with the DISPlay | :
WINDow<n>] :TRACe<t>:Y[:SCALe] command.

Suffix:
<n> irrelevant
Parameters:
<Value> 10dB to 200dB
*RST: 100dB
Example: CALC:STAT:SCAL:X:RANG 20dB
Mode: A, CDMA, EVDO, TDS, WCDMA, VSA

CALCulate<n>:STATistics:SCALe:X:RLEVel <Value>

This command defines the reference level for the x-axis of the measurement diagram.
The setting is identical to the reference level setting using the DIspPlay | :
WINDow<n>] : TRACe<t>:Y[:SCALe] : RLEVel command.

With the reference level offset <> 0 the indicated value range of the reference level is
modified by the offset.

The unit depends on the setting performed with CATL.Culate<n>:UNIT:POWer.

Suffix:
<n> irrelevant
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Parameters:
<Value> -120dBm to 20dBm
*RST: -20dBm
Example: CALC:STAT:SCAL:X:RLEV -60dBm
Mode: A, CDMA, EVDO, TDS, WCDMA, VSA

CALCulate<n>:STATistics:SCALe:Y:LOWer <Value>

This command defines the lower limit for the y-axis of the diagram in statistical meas-
urements. Since probabilities are specified on the y-axis, the entered numeric values are
dimensionless.

Suffix:
<n> selects the screen
Parameters:
<Value> 1E-9to0 0.1
*RST: 1E-6
Example: CALC:STAT:SCAL:Y:LOW 0.001
Mode: A, CDMA, EVDO, TDS, VSA, WCDMA

CALCulate<n>:STATistics:SCALe:Y:UNIT <Unit>

This command defines the scaling type of the y-axis.

Suffix:

<n> selects the screen

Parameters:

<Unit> PCT | ABS
*RST: ABS

Example: CALC:STAT:SCAL:Y:UNIT PCT
Sets the percentage scale.

Mode: A, CDMA, EVDO, TDS, WCDMA, VSA

CALCulate<n>:STATistics:SCALe:Y:UPPer <Value>

This command defines the upper limit for the y-axis of the diagram in statistical meas-
urements. Since probabilities are specified on the y-axis, the entered numeric values are
dimensionless.

Suffix:
<n> irrelevant
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Parameters:
<Value> 1E-8t0 1.0
*RST: 1.0
Example: CALC:STAT:Y:UPP 0.01
Mode: A, CDMA, EVDO, TDS, WCDMA, VSA

Other Referenced CALCulate Commands

CALCUIate<n> MARKEI<SMS>TRACE. ....u ittt e et e et e e e e e s ea e ra s eanaeansenns 233
(07 M 01T P2 (=3 ¢ Dl I | 2 T=1] Vo] o 234
CALCUIAtESNZ IUNIT P OWET ... . ciieeie e eeeeeee e ee ettt e e et e e e et e e e e e b e s e e s eba s e e s e baa e e ereananss 234

CALCulate<n>:MARKer<m>:TRACe <Trace>

This command assigns the selected marker to the indicated trace in the specified window.
The corresponding trace must be active, i.e. its status must not be "BLANK".

If necessary, the corresponding marker is switched on prior to the assignment.

In the persistence spectrum result display, the command also defines if the delta marker
is positioned on the persistence trace or the maxhold trace.

Suffix:

<n> window; For applications that do not have more than 1 measure-
ment window, the suffix <n> is irrelevant.

<m> depends on mode
marker number; For applications that do not have more than 1
marker, the suffix <m> is irrelevant.

Parameters:

<Trace> 1to 6
Trace number the marker is assigned to.
MAXHold
Defines the maxhold trace as the trace to put the delta marker on.
This parameter is available only for the persistence spectrum
result display.
WRITe
Defines the persistence trace as the trace to put the delta marker
on.
This parameter is available only for the persistence spectrum
result display.

Example: CALC:MARK3:TRAC 2
Assigns marker 3 to trace 2.

Mode: all
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CALCulate<n>:THReshold <Mode>

This command defines the threshold value for the maximum/minimum search of markers
with marker search functions. The associated display line is automatically switched on.

Suffix:

<n> irrelevant

Parameters:

<Mode> MINimum to MAXimum (depending on current unit)
*RST: (STATe to OFF)

Example: CALC:THR -82DBM
Sets the threshold value to -82 dBm.

Mode: A, ADEMOD, EVDO, SPECM, CDMA, TDS

CALCulate<n>:UNIT:POWer <Unit>
This command selects the unit for power.

The unit is defined globally for all windows.

Suffix:

<n> irrelevant

Parameters:

<Unit> DBM |V |A|W |DBPW | WATT | DBUV | DBMV | VOLT | DBUA
| AMPere
*RST: dBm

Example: CALC:UNIT:POW DBM
Sets the power unit to dBm.

Mode: A, ADEMOD, BT, CDMA, EVDO, TDS, WCDMA, VSA, SPECM

4.5.3 CONFigure Subsystem

The CONFigure subsystem contains commands for configuring the measurements.

4.5.3.1 CONFigure:CDPower Subsystem (K82/K84)

This subsystem contains the commands for measurement selection and configuration.

Further setting commands for the spectrum emission mask measurement are described
in the CALCulate:ESPectrum subsystem.

CONFigure:CDPOWEr:BTS:BANDCIASS. ......ccvvuieeeeiiitieieeieeteeeeeeeeieeeeseeraeeeeeeraaeeeeesnnanss 235
CONFigure:CDPOWEI:BTS]:BCLASS. . .uuutuuuiieieeeeeeeeeereeiietatiraaeseseeaeeeereeeeeresranneaeeaans 235
CONFigure:CDPOWEIT:BTS]:CTABIEL:STATE] eeeereeeereeeeeeseeeeseseeseseseesesesseseressesesesseseseesen. 237
CONFigure:CDPower[:BTS]:CTABIE:CATAIOG. .. . uuuaaaaaieeeeeeeeeeaeeeeeeeeeeeeeeeeeeeeennnnnnaaeaens 237
CONFigure:CDPower[:BTS]:CTABIE:COMMENL........uuieeeeeereeeiieaeeeeeeeeeeinaaeeeeeeeeeeennane s 237
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CONFigure:CDPower[:BTS]:CTABIE:COPY ...ccuvuiiuieeieeieeeeeeeeeeetetiee i e e e e e e e e e eeeeevab e 238
CONFigure:CDPowWer[:BTS]:CTABIE:IDATA. .. e ceeeeeeieieeeeeeeeeeeeeeeeeeeeeeerasrab e eeeseneeeeas 238
CONFigure:CDPower[:BTS]:CTABIE:DATA. ...uutteeeteeeeeeeeeecccnttrere e e e e e e e e e e e sessrnrraereeeaaaaaaeeean 240
CONFigure:CDPower[:BTS]:CTABIE:DELELE......uuuucieiieeeieeeiiiicce e e e e e e e e e e ee e 241
CONFigure:CDPower[:BTS]:CTABIEINAME. ......ccoi it 241
CONFigure:CDPower[:BTS]:CTABIE:RESTOME. .. ..cciieeeeeiiiiiiiiieeaa e e e e e e e e e e e e e e 241
CONFigure:CDPower[:BTS]:CTABIE:SELECL........coeverireiiiieieieieeeeeeeeeeeee et e e e e 242
CONFigure:CDPower[:BTS]:MCARIIEr [STATE] uuutueieeeeeereeiriiiieseeeeseeerrinnaieeesseeeesrannns 242
CONFigure:CDPower[:BTS]:MCARTIErFILTEr [:STATE]..cccccerurrrrrrrrrrrrrrrreerreriaaeaaaaeeeseesseens 242
CONFigure:CDPower[:BTS]:MCARrier:FILTer:COFREQUENCY......ccuvueeeeeeereeiiiieeeeeeeeeeinnannns 242
CONFigure:CDPower[:BTS:MCARIier:FILTERROFF.......coiiiiiieeeeeeeiece e e e 243
CONFigure:CDPower[:BTS]:MCARHErFILTENTYPE. ....cc et 243
CONFigure:CDPower[:BTS]:MCARIEIMALGO. .......cccuvuruieeieeeeeeeeeeieiiieeeseeeeeseeeeenrnnnaeeens 244
CONFigure:CDPowWer[:BTS]:MEASUIEMENT.........cceeeviriiiieieeeeeeeeeeeeretiaaeseeeeeeeeeesnrannens 244
CONFigure:CDPower[:BTS]:PVTIMEBURS . ...uciieieiieeeeeieeeeevetiieeeieeeeeeeee e eeeesb e 245
CONFigure:CDPower[:BTS]:PVTIME:FRESIAr.......cccuuvieiiieeieeeiiccie e e 245
CONFigure:CDPower[:BTS:PVTIMe:LIST:STATE] ..ccuuiiiiierieieeetieieeeieeeeeeeee e e eeie e e eenaaas 246
CONFigure:CDPower[:BTS:PVTIME:LIST:RESUI.....cccceviuieiieeiiie et 246
CONFigure:CDPOWEI:BTS]:REVISION. c.c.eutuuuaaieeeeeeeeeeeeieieietieeeaaa e e e e e e e e e e eeeeeeeenaaeaa e e e e eeas 246
CONFigure:CDPOWEI:BTS - RFSLOt.cccututuiieeieeeeeiieetitiieieieeeeeeeeeeee e e e e e e e e e e e eeerabaaeeenas 247
CONFigure:CDPOWEr:BTS:SUBTYPE. ...ccitvrrutieeieeeeeeieeertttaiaieeeeeeeeereetnnnaeseeeseseeesrsnnnns 247

CONFigure:CDPower[:BTS]:BANDclass
CONFigure:CDPower[:BTS]:BCLass <Bandclass>

This command selects the bandclass for the measurement.



R&S® FSV-K84

1xEV-DO Analysis Options R&S FSV-K84/-K85

Parameters:
<Bandclass>

Remote Commands of the 1XxEV-DO Analysis

01112]3|415|6|7|8]9|10|11]12|13|14|15|16|17 |
21|22

0

800 MHz band

1
1900 MHz PCS

2

TACS band

3

(3A) JTACS band, see "Bandclass" on page 118.
4

Korean PCS band

5

450 MHz NMT

6

2 GHz IMT-2000

7

700 MHz band

8

1800 MHz band

9

900 MHz band

10

Secondary 800 MHz band
11

400 MHz European PAMR band
12

800 MHz PAMR band

13

2.5 GHz IMT2000 Extension
14

US PCS 1.9GHz Band

15

AWS Band

16

US 2.5 GHz

17

US 2.5 GHz

21

(3B) JTACS band, see "Bandclass" on page 118.
22
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(3C) JTACS band, see "Bandclass" on page 118.

*RST: 0
Example: CONF:CDP:BCL 1

Selects band class 1, 1900 MHz
Mode: CDMA, EVDO

CONFigure:CDPower[:BTS]:CTABIe[:STATe] <State>

This command activates or deactivates the "RECENT" channel table. To select another
channel table, use the CONFigure:CDPower [:BTS] :CTABle:SELect command.

Parameters:
<State> ON | OFF
*RST: OFF
Example: CONF:CDP:CTAB OFF
Deactivates the RECENT channel table and activates a prede-
fined channel table.
CONF:CDP:CTAB:SEL 'CTAB 1'
Selects channel table 'CTAB_1'.
Mode: CDMA, EVDO

CONFigure:CDPower[:BTS]:CTABIle:CATalog?

This command queries the names of all the channel tables stored on the flash disk for
the current application (CDMA/1xEVDO).

Parameters:
<sum of file sizes of all subsequent files>, <spare storage space
on hard disk>, <1st file name>, <1st file size>, <2nd file name>,
<2nd file size>, ..., <nth file name>, <nth file size>, ...

Example: CONF:CDP:CTAB:CAT?
Queries catalog.

Usage: Query only

Mode: CDMA, EVDO

CONFigure:CDPower[:BTS]:CTABle:COMMent <Comment>
This command defines a comment on the selected channel table.

Parameters:
<Comment> <'string> = comment on the channel table
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Example: CONF:CDP:CTAB:NAME 'NEW TAB'
Selects channel table for editing. If a channel table with this name
does not exist, a new channel table is created.
CONF:CDP:CTAB:DATA
0,6,0,0,0,0,1,0.0,10,5,3,4,0,0,1,0.0
Defines a table with the following channels: PICH 0.64 and data
channel with RC4/Walsh code 3.32.
CONF:CDP:CTAB:COMM 'Comment for NEW TAB'

Specifies 'Comment for NEW_TAB' as comment.

Mode: CDMA, EVDO

CONFigure:CDPower[:BTS]:CTABIle:COPY <TargetFileName>

This command copies one channel table to another. Select the channel table you want
to copy using the CONFigure:CDPower [ :BTS] : CTABle: SELect command.

Parameters:
<TargetFileName>  <'string'> = name of the new channel table.

Example: CONF:CDP:CTAB:NAME 'CTAB 1'
Selects channel table CTAB_1 for copying.
CONF:CDP:CTAB:COPY 'CTAB 2'

Copies CTAB_1 to CTAB_2.

Usage: Event
Mode: CDMA, EVDO

CONFigure:CDPower[:BTS]:CTABIle:DATA <ChannelType>, <CodeClass>,
<CodeNumber>, <Modulation>, <Reserved1>, <Reserved2>, <Status>,
<CDPRelative>

This command defines a channel table. The following description applies to EVDO BTS
mode (K84) only.

For MS mode, see CONFigure:CDPower [:BTS] :CTABle: DATA on page 240.

Before using this command, you must set the name of the channel table using the
CONFigure:CDPower[:BTS}:CTABle:SELectcoanand

For a detailed description of the parameters refer to "New/Copy/Edit" on page 74.
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Parameters:
<ChannelType> The channel type is numerically coded as follows:
0 =PILOT
1=MAC
2 = PREAMBLE with 64 chip length
3 = PREAMBLE with 128 chip length
4 = PREAMBLE with 256 chip length
5 = PREAMBLE with 512 chip length
6 = PREAMBLE with 1024 chip length
7 = DATA
<CodeClass> Depending on channel type, the following values are allowed:
PILOT: 5
MAC: 6
PREAMBLE: 5
DATA: 4 (spreading factor = 2¢0de class)
<CodeNumber> 0...spreading factor-1
<Modulation> Modulation type including mapping:
0 = BPSK-I
1 =BPSK-Q
2=QPSK
3 =8-PSK
4 = 16-QAM
Modulation types QPSK/8-PSK/16-QAM have complex values.
<Reserved1> Always 0 (reserved)
<Reserved2> Always 0 (reserved)
<Status> 0: inactive, 1: active
Can be used in a setting command to disable a channel
temporarily
<CDPRelative> Power value in dB.
Example: CONF:CDP:CTAB:NAME 'NEW TAB'
Selects channel table for editing. If a channel table with this name
does not exist, a new channel table is created.
CONF:CDP:CTAB:DATA
0,6,0,0,0,0,1,0.0,10,5,3,4,0,0,1,0.0
Defines a table with the following channels: PICH 0.64 and data
channel with RC4/Walsh code 3.32.
Mode: EVDO BTS
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CONFigure:CDPower[:BTS]:CTABIle:DATA <ChannelType>, <CodeClass>,
<CodeNumber>, <Mapping>, <Activity>, <Reserved1>, <Status>, <Reserved2>

This command defines a channel table. The following description applies to EVDO MS
mode (K85) only. For BTS mode, see CONFigure:CDPower [:BTS] :CTABle:DATA

on page 238.

Before using this command, you must set the name of the channel table using the
CONFigure:CDPower[:BTS] :CTARle:SELect command.

For a detailed description of the parameters refer to "New/Copy/Edit" on page 74.

Parameters:
<ChannelType>

<CodeClass>

<CodeNumber>

<Mapping>

<Activity>

<Reserved1>

<Status>

<Reserved2>

Example:

The channel type is numerically coded as follows:
0=PICH

1 =RRI

2 = DATA
3=ACK

4 =DRC

5 =INACTIVE
2to4

0...15

0 =1 branch

1 =Q branch

0..65535 (decimal)

The decimal number - interpreted as a binary number in 16 bits -
determines the half slot in which the channel is active (value 1) or
inactive (value 0). See table 4-16.

Always 0 (reserved)

0: inactive, 1: active
Can be used in a setting command to disable a channel
temporarily

Always 0 (reserved)

"INST:SEL MDO"

'Activate 1XEV-DO MS

"CONF:CDP:CTAB:NAME 'NEW TAB'"

'Select table to edit

"CONF:CDP:CTAB:DATA 0,4,0,0,65535,0,1,0,
1,4,0,0,43690,0,1,0,

2,2,2,1,65535,0,1,0"

'Selects PICH 0.16 on | with full activity, RRI 0.16 on | in each
even—numbered half slot, and DATA 2.4 on Q with full activity.
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Mode: EVDO MS

Table 4-16: Examples for <Activity> parameter settings

Dec. Binary Description

65535 1111 1111 1111 1111 Channel is active in each half slot(e.g.
DATA)

43690 1010 1010 1010 1010 Channel is active in half slot 0, 2, 4 etc(e.g.
RRI)

24576 0110 0000 0000 0000 Channel is active in half slot 1 and 2(e.g.
DRC)

CONFigure:CDPower[:BTS]:CTABIle:DELete

This command deletes the selected channel table. Select the channel table you want to
delete using the CONFigure:CDPower [ :BTS] :CTABle:SELect command.

Example: CONF:CDP:CTAB:NAME 'CTAB 1'

Selects channel table CTAB_2 for deleting.
CONF:CDP:CTAB:DEL

Deletes channel table CTAB_2.

Usage: Event
Mode: CDMA, EVDO

CONFigure:CDPower[:BTS]:CTABlIe:NAME <ChannelTable>

This command selects a channel table for editing or creating. To select a command for
analysis, use the CONFigure:CDPower [ :BTS] :CTABle: SELect command.

Parameters:
<ChanTableName> <'string'> = name of the channel table

Example: CONF:CDP:CTAB:NAME 'NEW TAB'
Selects channel table for editing. If a channel table with this name
does not exist, a new channel table is created.

Mode: CDMA, EVDO

CONFigure:CDPower[:BTS]:CTABIle:RESTore

This command restores the predefined channel tables to their factory-set values. In this
way, you can undo unintentional overwriting.

Example: CONF:CDP:CTAB:REST
Restores the channel table.
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Usage: Event
Mode: CDMA, EVDO

CONFigure:CDPower[:BTS]:CTABIle:SELect <ChannelTable>
This command selects a predefined channel table.

Parameters:
<ChanTableName> <'string'> = name of the channel table

*RST: "RECENT"
Mode: CDMA, EVDO

CONFigure:CDPower[:BTS]:MCARrier [:STATe] <State>

This command activates or deactivates the multi-carrier mode.

Parameters:
<State> ON | OFF
*RST: OFF
Example: CONF:CDP:MCAR ON
Activates the multi-carrier settings.
Mode: CDMA, EVDO

CONFigure:CDPower[:BTS]:MCARrier:FILTer [:STATe] <State>

This command activates or deactivates the usage of a filter for multi-carrier measure-

ments.
Parameters:
<State> ON | OFF
*RST: OFF
Example: CONF:CDP:MCAR ON
Activates multi-carrier mode
CONF:CDP:MCAR:FILT OFF
Activates an additional filter for multi-carrier measurements
Mode: CDMA, EVDO

CONFigure:CDPower[:BTS]:MCARrier:FILTer:COFRequency <Frequency>

This command sets the cut-off frequency for the RRC filter.
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Parameters:

<Frequency>
Range: 0.1 MHz to 2.4 MHz
*RST: 1.25

Example: CONF:CDP:MCAR ON
Activates multi-carrier mode
CONF:CDP:MCAR:FILT ON
Activates an additional filter for multi-carrier measurements
CONF:CDP:MCAR:FILT:TYPE RRC
Activates the RRC filter
CONF:CDP:MCAR:FILT:COFR 1.5MHZ
Sets the cut-off frequency to 1.5 MHz

Mode: CDMA, EVDO

CONFigure:CDPower[:BTS]:MCARrier:FILTer:ROFF <RollOffFactor>
This command sets the roll-off factor for the RRC filter.

Parameters:

<RollOffFactor>
Range: 0.01 to 0.99
*RST: 0.02

Example: CONF:CDP:MCAR ON

Activates multi-carrier mode
CONF:CDP:MCAR:FILT ON

Activates an additional filter for multi-carrier measurements
CONF:CDP:MCAR:FILT:TYPE RRC

Activates the RRC filter
CONF:CDP:MCAR:FILT:ROFF 0.05

Sets the roll-off factor to 0.05
Mode: CDMA, EVDO

CONFigure:CDPower[:BTS]:MCARrier:FILTer:TYPE <Type>
This command sets the filter type to be used in multi-carrier mode.

You can set the parameters for the RRC filter with the CONFigure:CDPower [:BTS] :
MCARrier:FILTer :ROFF on page 243 and CONFigure:CDPower [ :BTS] :
MCARrier:FILTer:COFRequency on page 242 commands.

Parameters:
<Type> LPASs | RCC

*RST: LPAS
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Example: CONF:CDP:MCAR ON
Activates multi-carrier mode
CONF:CDP:MCAR:FILT ON

Activates an additional filter for multi-carrier measurements
CONF:CDP:MCAR:FILT:TYPE RRC

Activates the RRC filter
Mode: CDMA, EVDO

CONFigure:CDPower[:BTS]:MCARrier:MALGo <State>

This command activates or deactivates the enhanced algorithm for the filters in multi-
carrier mode.

Parameters:
<State> ON | OFF

*RST: ON

Example: CONF:CDP:MCAR ON
Activates multi-carrier mode
CONF:CDP:MCAR:FILT ON

Activates an additional filter for multi-carrier measurements
CONF:CDP:MCAR:MALG OFF

Deactivates the enhanced algorithm

Mode: CDMA, EVDO

CONFigure:CDPower[:BTS]:MEASurement <Measurement>

This command selects the measurement type.
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Parameters:
<Measurement> ACLR | CCDF | CDPower | ESPectrum | OBWidth | POWer

ACLR
Adjacent-Channel Power measurement

CCDF
measurement of the complementary cumulative distribution
function (signal statistics)

CDPower

Code Domain Analyzer measurement.
ESPectrum

check of signal power (Spectrum Emission Mask)
OBWidth

measurement of the occupied bandwidth

POWer

Signal Channel Power measurement

PVTime

measurement of power versus time

*RST: CDPower

Example: CONF:CDP:MEAS POW
Selects Signal Channel Power measurement.

Mode: CDMA, EVDO

CONFigure:CDPower[:BTS]:PVTime:BURSt <State>

This command activates an automatic burst alignment to the center of the diagram.

Parameters:
<State> ON | OFF
*RST: OFF
Example: CONF:CDP:PVT:BURS ON
Activates the automatic alignment
Mode: EVDO

CONFigure:CDPower[:BTS]:PVTime:FREStart <State>

If switched on, this command evaluates the limit line over all results at the end of a single
sweep. The sweep is restarted if this result is FAILED.

Parameters:
<State> ON | OFF

*RST: OFF
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Example: CONF:CDP:PVT:FRES ON
Restarts a single sweep if the result evaluation is failed.
Mode: EVDO

CONFigure:CDPower[:BTS]:PVTime:LIST[:STATe] <State>

With this command the list evaluation which is off by default for backwards compatibility
reasons can be turned on.

Parameters:
<State> ON | OFF
*RST: OFF
Example: CONF:CDP:PVT:LIST[:STATe] ON
Mode: EVDO

CONFigure:CDPower[:BTS]:PVTime:LIST:RESult?

With this command the list evaluation results are queried in a defined order.

Example: CONF:CDP:PVT:LIST:RES
Usage: Query only
Mode: EVDO

CONFigure:CDPower[:BTS]:REVision <SignalType>

With this command you define which revision type the signal to be analyzed has.
Parameters:

<SignalType> 0]A

0
subtype 0/1

A
subtype 2

*RST: 0

Example: CONF:CDP:REV 0
Revision 0 signal is analyzed

Mode: EVDO
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CONFigure:CDPower[:BTS]:RFSLot <Slot>

This command defines the expected signal: FULL slot or IDLE slot. Accordingly the limit
lines and the borders for calculating the mean power are set. The lower and upper limit
line are called DOPVTFL/DOPVTFU for FULL and DOPVTIL/DOPVTIU for IDLE mode.
It is possible to change these lines with the standard limit line editor.

Parameters:
<Slot> FULL | IDLE
*RST: FULL
Example: CONF:CDP:RFSL FULL
Use limit line for FULL slot and connect FULL slot signal
Mode: EVDO

CONFigure:CDPower[:BTS]:SUBType <Subtype>
Selects the subtype of the standard to be used for the measurements.

Parameters:

<Subtype> 011123
0|1
subtype 0/1

2
subtype 2

3
subtype 3

*RST: 0

Example: CONF:CDP:SUBT 3
Subtype 3 signal is analyzed

Mode: EVDO

4.5.4 DISPlay Subsystem

The DISPLay subsystem controls the selection and presentation of textual and graphic
information as well as of measurement data on the display.

(DRl YA Y Y =] YU PPPPR 248
DISPIay[:WINDOWSNS]:SIZE..... .. ettt ettt e et et et e e e e e e e e een 248
DISPIay[:WINDOWSN>]:SSELECE. ..ccueiieee ettt ettt et e e e e e e e 249
DISPIaY[:WIND OW SN s S T AT €. sttt ettt ettt ettt et e e e e e e e e et e e e e e e e e ee e e aeanaeen 249
DISPlay[:WINDow<n>]:TRACE<t>:MODE............ccctetiirirreienrnraaaaa e e e e eeeeeeeeeeeeeeeeneennnnnnanns 249
DISPIlay[:WINDOWSN>]: TRACE<t>[:STATE] eeevrerurrrrrrurnniiiaieieseseeseeeeeeeeeserereeeereeserssrarssnnnnn. 250
DISPlay[:WINDOoW<N>]:TRACE<t> Y [:SCALE...cciettueeeeieteieeeeieeeeeetee e e et eeeeere e e e enteeeeeens 250
DISPlay[:WINDOW<N>]:-TRACE<t>:Y[:SCALEI:AUTO . ....v e eeeeeeeeeeeeeseseseeeeeeeeseseseseseseseeesees 251
DISPlay[:WINDow<n>]:-TRACe<t>:Y[:SCALE]:MODE........ccc it 251
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DISPlay[:WINDow<n>]:TRACe<t>:Y[:SCALE]:PDIVISION.......cceverreuiareereiereeiniaeaeeeeeereeeannnas 252
DISPlay[:WINDow<n>]:TRACe<t>:Y[:SCALE[:RLEVEL......ccvuceiieeiiieeeiieieeeeeeeeeieeee e e e e eeeeannas 252
DISPlay[:WINDow<n>]:TRACe<t>:Y[:SCALE]:RLEVEl:OFFSet.........cevueeriirrieeeririeeeernieeee, 252
DISPlay[:WINDow<n>]:-TRACe<t>:Y[:SCALE]:RPOSIiON......cuiieieiieiiiiieeei e 253
DISPlay[:WINDow<n>]:-TRACe<t>:Y[:SCALE]:RVALUE.......cceuiiiiiiiiiieeeee e 253
DISPlay[:WINDow<n>]:TRACE<t>:Y:SPACING. - e teeieiaee ettt e e 254
DISPlay[:WINDow<n>]:TRACe<t>:Y[:SCALE[:MAXIMUM......ceuuuiriereieiinnaaeeeeeeeeineaeeeeeeeenens 254
DISPlay[:WINDow<n>]:TRACe<t>:Y[:SCALE[:MINIMUM.....ccceeererreririieeeeeeereeeeeeeeeeeeeeeeeeeeaees 254

DISPlay:MTABIe <DisplayMode>

This command toggles the display of the marker table. With automatic display, the table
is displayed if 2 or more markers are active.

Parameters:
<DisplayMode> ON | OFF | AUTO
ON
Marker table is displayed.

OFF
Marker table is not displayed.

AUTO
Marker table is only displayed if 2 or more markers are active.

*RST: AUTO

Example: To activate the table display:
DISP:MTAB ON

To query the current state of the marker table display:
DISP:MTAB?

Mode: All

DISPlay[:WINDow<n>]:SIZE <Size>

This command enlargens the measurement window indicated by the suffix to full screen.
The result display of the screen is, by default, the same as that of the first measurement

screen.

Suffix:

<n> window; For applications that do not have more than 1 measure-
ment window, the suffix <n> is irrelevant.

Parameters:

<Size> SMALI | LARGe
*RST: SMALI

Example: DISP:WIND2:SIZE LARG
Maximizes the second measurement screen

Mode: CDMA, EVDO
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DISPlay[:WINDow<n>]:SSELect

This command selects which window (screen) is active.

Suffix:
<n> 1.4
window; For applications that do not have more than 1 measure-
ment window, the suffix <n> is irrelevant.
Parameters:
*RST: 1
Example: DISP:WINDI1:SSEL
Sets the window 1 active.
Mode: CDMA, EVDO

DISPlay[:WINDow<n>]:STATe <State>

Activates/deactivates the window specified by the suffix <n>. The other measurements
are not aborted but continue running in the background:

Suffix:
<n> window
Parameters:
<State> ON | OFF
*RST: OFF
Example: DISP:WIND3:STAT ON
Turns on a third measurement screen.
Mode: CDMA, EVDO, TDS, WCDMA

DISPlay[:WINDow<n>]:TRACe<t>:MODE <Mode>

This command defines the type of display and the evaluation of the traces in the window
specified by the suffix <n>. WRITE corresponds to the Clr/Write mode of manual opera-
tion. The trace is switched off (= BLANK in manual operation) with DIsPlay|:
WINDow<n>] : TRACe<t>[:STATe].

The number of measurements for AVERage, MAXHold and MINHold is defined with the
[SENSe: ] AVERage<n>:COUNt or [SENSe: ] SWEep:COUNt commands. It should be

noted that synchronization to the end of the indicated number of measurements is only
possible in single sweep mode.

Suffix:

<n> window; For applications that do not have more than 1 measure-
ment window, the suffix <n> is irrelevant.

<t> trace
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Parameters:
<Mode> WRITe | VIEW | AVERage | MAXHold | MINHold | BLANk
*RST: WRITe for TRACe1, STATe OFF for TRACe2/3/4/5/6
For details on trace modes refer to chapter 4.4.4.5, "Trace Mode
Overview", on page 171.
Example: INIT:CONT OFF
Switching to single sweep mode.
SWE:COUN 16
Sets the number of measurements to 16.
DISP:TRAC3:MODE MAXH
Switches on the calculation of the maximum peak for trace 3.
INIT; *WAT
Starts the measurement and waits for the end of the 16 sweeps.
Mode: all

DISPlay[:WINDow<n>]:TRACe<t>[:STATe] <State>

This command switches on or off the display of the corresponding trace in the window
specified by the suffix <n>. The other measurements are not aborted but continue running
in the background.

Suffix:

<n> window; For applications that do not have more than 1 measure-
ment window, the suffix <n> is irrelevant.

<t> trace

Parameters:

<State> ON | OFF
*RST: ON for TRACe1, OFF for TRACe2 to 6

Example: DISP:TRAC3 ON

Mode: all

DISPlay[:WINDow<n>]:TRACe<t>:Y[:SCALe] <Range>

This command defines the display range of the y-axis (level axis) with logarithmic scaling
(DISPlay[:WINDow<n>]:TRACe<t>:Y:SPACing on page 254) in the window speci-
fied by the suffix <n>.

For linear scaling, the display range is fixed and cannot be modified.

Suffix:

<n> window; For applications that do not have more than 1 measure-
ment window, the suffix <n> is irrelevant.

<t> irrelevant
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Parameters:

<Range> 10 dB to 200 dB or value in Hz
*RST: 100dB

Example: DISP:TRAC:Y 110dB

Mode: all

DISPlay[:WINDow<n>]:TRACe<t>:Y[:SCALe]:AUTO <Mode>

This command switches on or off automatic scaling of the Y-axis for the specified trace
display. Automatic scaling sets the Y-axis to automatically scale to best fit the measure-
ment results.

Suffix:
<n> window; For applications that do not have more than 1 measure-
ment window, the suffix <n> is irrelevant.
<t> only 1
trace
Parameters:
<Mode> ON | OFF | ONCE
ON
Automatic scaling is on.
OFF
Automatic scaling is off.
ONCE
Automatic scaling is performed once, then switched off again.
*RST: OFF
Example: DISP:WIND2:TRAC:Y:SCAL:AUTO ONCE
Activates automatic scaling of the Y-axis for the active trace
Mode: CDMA, EVDO, OFDM, OFDMA/WiBro, PHN

DISPlay[:WINDow<n>]: TRACe<t>:Y[:SCALe]:MODE <Mode>

This command defines the scale type of the y-axis (absolute or relative) in the window
specified by the suffix <n>.

When sYSTem:DISPlay:UPDate is setto OFF, this command has no immediate effect
on the screen (see SYSTem:DISPlay:UPDate on page 333).

Suffix:

<n> window; For applications that do not have more than 1 measure-
ment window, the suffix <n> is irrelevant.

<t> irrelevant

Parameters:

<Mode> ABSolute | RELative
*RST: ABS
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Example: DISP:TRAC:Y:MODE REL

Mode: all

DISPlay[:WINDow<n>]: TRACe<t>:Y[:SCALe]:PDIVision <Value>

This remote command determines the grid spacing on the Y axis for all diagrams, where

possible.

Suffix:

<n> irrelevant

<t> irrelevant

Parameters:

<Value> numeric value; the unit depends on the result display
*RST: depends on the result display

Example: DISP:TRAC:Y:PDIV 10
Sets the grid spacing to 10 units (for example 10 dB in the Code
Domain Power result display).

Mode: CDMA, BT, EVDO, TDS, WCDMA

DISPlay[:WINDow<n>]:TRACe<t>:Y[:SCALe]:RLEVel <Value>
This command sets the reference level.

With the reference level offset <> 0, the indicated value range of the reference level is
modified by the offset.

Suffix:

<n> irrelevant.

<t> irrelevant

Parameters:

<Value> <numeric_value>, range specified in data sheet
*RST: -10dBm

Example: DISP:TRAC:Y:RLEV -60dBm

Mode: A, ADEMOD, BT, CDMA, EVDO, TDS, VSA, WCDMA

DISPlay[:WINDow<n>]:TRACe<t>:Y[:SCALe]:RLEVel:OFFSet <Value>

This command sets the reference level offset.

Suffix:
<n> irrelevant.
<t> irrelevant
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Parameters:
<Value> -200dB to 200dB
*RST: 0dB
Example: DISP:TRAC:Y:RLEV:OFFS -10dB
Mode: ALL

DISPlay[:WINDow<n>]:-TRACe<t>:Y[:SCALe]:RPOSition <Position>

This remote command defines the position of the reference value on the Y axis (1 — 100
%) in the window specified by the suffix <n>.

When using a tracking generator (only with option R&S FSV-B9 or -B10, requires active
normalization), and in Bluetooth mode (option R&S FSV-K8) this command defines the
position of the reference value for all windows.

Suffix:

<n> window; For applications that do not have more than 1 measure-
ment window, the suffix <n> is irrelevant.

<t> irrelevant

Parameters:

<Position> 0 to 100PCT
*RST: 100 PCT = "Spectrum" mode, AF spectrum display;

50 PCT = Tracking Generator mode or time display
Example: DISP:TRAC:Y:RPOS 50PCT
Mode: A, BT, CDMA, EVDO, TDS, WCDMA, ADEMOD, VSA

DISPlay[:WINDow<n>]:TRACe<t>:Y[:SCALe]:RVALue <Value>
The command defines the power value assigned to the reference position in the grid.

When using a tracking generator (only with option R&S FSV-B9 or -B10), this command
requires active normalization.

Suffix:
<n> irrelevant
<t> irrelevant
Parameters:
<Value> <numeric_value>
*RST: 0 dB, coupled to reference level
Example: DISP:TRAC:Y:RVAL -20dBm
(Analyzer)

DISP:TRAC:Y:RVAL O
Sets the power value assigned to the reference position to 0 dB
(tracking generator)
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Mode: A, BT, CDMA, EVDO, TDS, WCDMA, ADEMOD

DISPlay[:WINDow<n>]:TRACe<t>:Y:SPACing <ScalingType>

This command selects the scaling for the level display range in the window specified by
the suffix <n>.

Suffix:
<n> window; For applications that do not have more than 1 measure-
ment window, the suffix <n> is irrelevant.
<t> irrelevant
Parameters:
<ScalingType> LOGarithmic | LINear | LDB
LOGarithmic
Selects logarithmic scaling.
LINear
Selects linear scaling in %.
LDB
Selects linear scaling in dB.
*RST: LOGarithmic
Example: DISP:TRAC:Y:SPAC LIN
Mode: A, ADEMOD, BT, VSA

DISPlay[:WINDow<n>]:TRACe<t>:Y[:SCALe]:MAXimum <Value>

This command defines the maximum value of the y-axis for the selected result display.

Suffix:

<n> window; For applications that do not have more than 1 measure-
ment window, the suffix <n> is irrelevant.

<t> irrelevant

Parameters:

<Value> <numeric value>
*RST: depends on the result display
The unit and range depend on the result display.

Example: DISP:TRAC:Y:MIN -60
DISP:TRAC:Y:MAX 0
Defines the y-axis with a minimum value of -60 and maximum
value of 0.

Mode: CDMA, EVDO

DISPlay[:WINDow<n>]:TRACe<t>:Y[:SCALe]:MINimum <Value>

This command defines the minimum value of the y-axis for the selected result display.
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Suffix:

<n> window; For applications that do not have more than 1 measure-
ment window, the suffix <n> is irrelevant.

<t> irrelevant

Parameters:

<Value> <numeric value>
*RST: depends on the result display
The unit and range depend on the result display.

Example: DISP:TRAC:Y:MIN -60
DISP:TRAC:Y:MAX 0
Defines the y-axis with a minimum value of -60 and maximum
value of 0.

Mode: CDMA, EVDO

4.5.5 INSTrument Subsystem

The INSTrument subsystem selects the operating mode of the unit either via text param-
eters or fixed numbers.

TN S g Y=g ] = =Yo7 o R 255
LN SR 0T a1 0 S N ] = =] 255

INSTrument[:SELect] <InstrName>

Parameters:

<InstrName> Selects the operating mode.
BDO
1xEV-DO BTS Analysis option, R&S FSV-K84
MDO

1xEV-DO MS Analysis option, R&S FSV-K85

INSTrument:NSELect <InstrNo>

Parameters:

<InstrNo> Selects the operating mode.
14
1xEV-DO BTS Analysis option, R&S FSV-K84
15

1xEV-DO MS Analysis option, R&S FSV-K85
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4.5.6

4.56.1

4.56.2
4.5.6.2.1
4.5.6.2.2
4.56.2.3
456.24
4.56.25
4.56.2.6
4.56.2.7

4.5.6.1

Remote Commands of the 1XxEV-DO Analysis

SENSe Subsystem

The SENSe subsystem controls the essential parameters of the analyzer. In accordance
with the SCPI standard, the keyword SENSe is optional, which means that it is not nec-
essary to include the SENSe node in command sequences.

Note that most commands in the SENSe subsystem are identical to the base unit; only
the commands specific to this option are described here.

SENSE:CDPOWET SUDSYSIEM......uiiiiiiiiiiiiiiiiee et 256
Other SENSe Commands Referenced in this Manual..............ccccccooiiiiiiicieee 266
SENSE:ADJUSE SUDSYSIEM.....ceiiiiiiiiiiiiii e 266
SENSE:ESPECIrUmM SUDSYSIEM. ...t 268
SENSe:BANDWIdth SUDSYSIEM.......coiiiiiiiiiiii e 280
SENSe:FREQUENCY SUDSYSIEM.......eiiiiiiiiiiiie e 284
SENSE:POWET SUDSYSIEM......uiiiiiiiiiiiiiiiie et 287
SENSE:SWEED SUDSYSIEIM.....cuiiiiiiiiiiiiii e 297
Other Commands in the SENSe Subsystem..........cccccveeiiiiiiiiiiiie e 304

SENSe:CDPower Subsystem

This subsystem sets the parameters for the code domain measurements mode.

[SENSE:|CDPOWEIAVERAGE. ... ietieieeeeeieeeieiieieieaaae e e s e eeeeeeeeeeeaeeessaaaaeseseeaaeeeeeeennnsennnnnnns 257
[SENSE:]CDPOWECODE.......ccttuieieeieiiiiie e e ettt ee e e ettt ieeeeeeeetaeeeeesaanaeaeesastasasseetnnneaesessnnn 257
[SENSE: ICDPOWE CTYPE....cittuieieeiieteieeeeetteieeeeeettaeeeeeeataaeeesestanaaeaeresnaaeeerestaneeesensann 257
[SENSE:]CDPOWErICTRESNOI. ... ceiierieeeeietiieeeeietiee e ee ettt e eeeeebeeeeseetaaeeeeesanaeeeersaneeeerenns 258
[SENSE:]CDPOWEIIQLENGEN. ...ieeieie e e eeeieee e e e et e e e e e e et e e e e e e e e e eeae s e e e enenaeeeeenenan 258
[SENSE:]CDPOWELCODE: ...ttt e e e e e e e e e e e e e eaeanen 258
[SENSE:|CDPOWErLCODEIQ. . st eeeeeeeeeeeeieieeintaaaaaaaeeeeeeeeeeeeeeaeeennnnaaaseeeaaaaeeeeennaenennnnnnnn 259
[SENSE:]ICDPOWETLEVEIADJIUSL......cevvvririiiiieieeeeeiieeeettiteeieeseeeeeseeeeessaraaaeeeeeeaeseeeeessnnanns 259
[SENSE:]CDPOWEMAPPING. .. .. itetetttiieeeeetettieeeeeettaaeeeeeettuasaesestaaeeserennaeeeerestanaeeesenrans 259
[SENSE:]CDPOWENMMODE.......uuieeiieieeeeietieeeeeeeeteeeee ettt e eeseetaaeeseetaaeeseeranaeeeeeranaeeeersnnn 260
[SENSE:]CDPOWENORMAIIZE. ......cevuueieeeieetieeeeeeeeeeeeeeeeeteeeeeeeeetaeeeeseressaeeeesersnnaaaaaees 260
[SENSE:]CDPOWENOPERGLION. ....cctiueieeeeiiiieeeeeitiee e e e eeeee e e e e eee e e e s eet s e e e enenaeeeeeeanaaeeeenenan 260
[SENSE:]CDPOWEIORDET . ...cccuuuieeiieteteeeeeteeeeeeetaeseseetnaeeerreaeeerertaaaeeeetnaeeeenrnnaeeeerenns 261
[SENSE:|CDPOWEIOVERVIEW. .....cccieieeeeceeeeieieietietieeesaseas e e s e s s eeaaaaaaeeeeeeeeeeeeeeneesensnnnnnnnnnn 261
[SENSE: CDPOWEIPNOFTSEL. . iiiieieeeeeiieeieretririiiaieeeeeeeeeeeeeeereesraba e seeeaeeesserereserssrannnns 262
[SENSE:]CDPOWENPREFEIENCE. ....ccvuuieieeieiiiaeieeeeittieieeeeetttaeeeeseetaaeeeserannaeeeseestaaaeeesesrans 262
[SENSE:]CDPOWEQINVE . ...cetuiieieeteieeeete st et ieee e e e etee s e e et e s s eerr e e e s et e e s eennsaeresaeeerenns 262
[SENSE:]CDPOWESBANG. .. ..ttt et e e e e e e e e e e e e e e e s e e ennean 262
[SENSE:]CDPOWENSET:COUNT.....uiiiiii et r e e et e e e e e e e e e e e n e e e e e enaean 263
[SENSE:|CDPOWESET[:VALUE]. cettetuuaaeeeeeeeeeiietnaaeeeeeaeeeeeatnaaaaaeeeaeeeenasnnaaneeeeeeeeeennnnnnn 263
[SENSE: [CDPOWETSLOT . .cciiiiiiiiuruuuaaaaaeeeeeseaeeeeteeerrareeaessnnaseaaaeaeseaaaeaaeeeeerrnrensnssnnnnnnnnns 263
SENS: CDP:SMODE.... it iieieieeeeitieeeie e e e e e e et et etetaaaae s e e e aaaeeeereaasa i aeaeaaeeeeeereetnnnnnaaeeaaes 264
[SENSE:ICDPOWENTPIMEAS. ....cuuuiieeiitieeeeiitieeeeeetteeeeeettaeeeseetaseeseetanaeeseetaaaeeeeranaeeeessnns 266
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[SENSe:]CDPower:AVERage <State>

This command can be precisely enabled by means of ON when the Code Domain Power
analysis is active (refer to CAL.Culate<n>:FEED on page 195). If averaging is active,
the CDP is calculated over all slots and displayed as called for by the 1xEV-DO standard.

Parameters:

<State> ON | OFF
*RST: 0

Example: CDP:AVER ON
Activate averaging CDP relative over all slots and display on
screen A.

Mode: EVDO

[SENSe:]CDPower:CODE <CodeNumber>

This command selects the code number. The maximum number depends on the channel

type.
Parameters:
<CodeNumber> Code number depending on the channel type as described in the
table below.
*RST: 0
Example: CDP:CODE 11
Selects code number 11.
Mode: EVDO
Channel Type Spreading factor Code number
PILOT 32 0...31
MAC REV 0 64 0..63
REV A 128 0..127
PREAMBLE REV 0 32 0...31
REV A 64 0..63
DATA 64 0...31

[SENSe:]CDPower:CTYPe <ChannelType>

This command is used to select the channel type. The number of results then changes
in most analyses, such as code domain power, symbol EVM, and bit stream, because
either a different spreading factor or a different number of symbols is available for the
analysis.
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Parameters:
<ChannelType> PlLot | MAC | PREamble | DATA
*RST: PILOT
Example: CDP:CTYP MAC
Select MAC channel type.
Mode: EVDO

[SENSe:]CDPower:ICTReshold <ThresholdLevel>

This command defines the minimum power which a single channel must have compared
to the total signal in order to be regarded as an active channel. Channels below the
specified threshold are regarded as "inactive".

Parameters:

<ThresholdLevel>
Range: -100 to 10
*RST: -40 dB
Default unit: dB

Example: CDP:ICTR -10
Sets the minimum power threshold to -10 dB.

Mode: EVDO

[SENSe:]CDPower:1QLength <CaptureLength>

This command sets the capture length in multiples of the slot.

Parameters:
<CaptureLength>
Range: 2 to 12
*RST: 3
Example: CDP:IQL 10
Sets the capture length to 10.
Mode: EVDO

[SENSe:]CDPower:LCODe:l <Mask>
Defines the long code mask of the | branch of the mobile in hexadecimal form.

Parameters:

<Mask>
Range: #HO to #H4FFFFFFFFFF
*RST: #HO

W —
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Example: CDP:LCOD:I '#HF'
'Define long code mask
Mode: CDMA, EVDO

[SENSe:]CDPower:LCODe:Q <Mask>

Defines the long code mask of the Q branch of the mobile in hexadecimal form.

Parameters:

<Mask>
Range: #HO to #H4FFFFFFFFFF
*RST: #HO

Example: CDP:LCOD:Q '#HF'
'Define long code mask

Mode: CDMA, EVDO

[SENSe:]CDPower:LEVel:ADJust

This command adjusts the reference level of the analyzer to the measured channel
power. This ensures that the settings of the RF attenuation and the reference level are
optimally adjusted to the signal level without overloading the analyzer or limiting the
dynamic response by a too low signal-to-noise ratio.

Example: CDP:LEV:ADJ

Adjusts the reference level to the measured channel power.
Usage: Event
Mode: EVDO

[SENSe:]CDPower:MAPPing <Branch>

This command selects, when the mapping mode is not Complex, whether the | or Q
branch should be analyzed.

Parameters:
<Branch> IQ
*RST: |
Example: CDP:MAPP Q
Selects the Q branch.
Mode: EVDO
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[SENSe:]CDPower:MMODe <Mode>

This command defines the mapping mode either automatically or user-defined for all

channel types.

Parameters:
<Mode>

Example:

Mode:

AUTO | 10Q | COMPIex
10Q

| or Q mapping
COMPlex

Complex mapping

AUTO
Data channel type: Complex; PILOT, MAC and PREAMBLE
channel types: 10Q

*RST: AUTO

CDP:MMODe COMP
The pilot channel type (and all other channel types) is analyzed in
complex mode

EVDO

[SENSe:]CDPower:NORMalize <State>

This command activates or deactivates the elimination of the 1Q offset from the signal.

Parameters:
<State>

Example:

Mode:

ON | OFF
*RST: OFF

CDPower :NORMalize ON
Activates the elimination of the 1/Q offset.

EVDO

[SENSe:]CDPower:OPERation <Mode>

The operation mode is used for the channel search.

Parameters:
<Mode>

ACCess | TRAFfic

ACCess
Only PICH (always available) and DATA channels can exist.

TRAFfic
All channels (PICH/RRI/DATA/ACK and DRC) can exist. PICH
and RRI are always in the signal.

*RST: TRAFfic
For further details refer to "Code Order" on page 98.
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Example: CDP:ORD HAD
Sets Hadamard order.
TRAC? TRACE?2

Reads out the results in Hadamard order.
CDP:0ORD BITR

Sets BitReverse order.
TRAC? TRACE2

Reads out the results in BitReverse order.

Mode: EVDO

[SENSe:]CDPower:ORDer <SortOrder>

This command sets the channel sorting for the Code Domain Power and Code Domain
Error Power result displays.

Parameters:
<SortOrder> HADamard | BITReverse

*RST: HADamard
For further details refer to "Code Order" on page 98.

Example: CDP:ORD HAD

Sets Hadamard order.
TRAC? TRACE2

Reads out the results in Hadamard order.
CDP:0ORD BITR

Sets BitReverse order.
TRAC? TRACE2

Reads out the results in BitReverse order.

Mode: EVDO

[SENSe:]CDPower:OVERview <State>

This command switches to an overview display of a code domain measurement (CDP
rel./CDP abs./ CDEP). If enabled, the | branch of the code power is displayed in screen
A and the Q branch in screen B. Both results can be read using TRACE : DATA?
TRACE1 and TRACE: DATA? TRACEZ; respectively. If disabled, screen A displays the |
branch and screen B provides the result summary display.

Parameters:
<State> ON | OFF
*RST: OFF
Example: CDP:0OVER OFF
Mode: CDMA, EVDO, WCDMA
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[SENSe:]CDPower:PNOFfset <Offset>

This command sets the PN offset of the base station in multiples of 64 chips.

Parameters:
<Offset>
Range: 0 to 511
*RST: 0
Example: CDP:PNOF 45
Sets PN offset.
Mode: EVDO

[SENSe:]CDPower:PREFerence <Power>

This command specifies the reference power for the relative power result displays (e.g.
Code Domain Power, Power vs PCG).

Parameters:
<Power> PICH | TOTal

PICH
The reference power is the power of the pilot channel.

TOTal
The reference power is the total power of the signal referred per
PCG to the corresponding PCG.

*RST: PICH
For further information refer to "Power Reference" on page 99

Example: CDP:PREF TOT
Sets total power as reference power.

Mode: EVDO

[SENSe:]CDPower:QINVert <State>

This command inverts the Q component of the signal.

Parameters:
ON | OFF
*RST: OFF
Example: CDP:QINV ON
Activates inversion of Q component.
Mode: CDMA, EVDO, TDS, WCDMA

[SENSe:]CDPower:SBANd <Sideband>

This command is used to swap the left and right sideband.
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Parameters:
<Sideband>

Example:

Mode:

Remote Commands of the 1XxEV-DO Analysis

NORMal | INVers
*RST: NORMal

CDP:SBAN INV
Swap sidebands.

EVDO

[SENSe:]CDPower:SET:COUNt <NumberSets>

This command sets the number of sets to be captured and stored in the instrument's
memory. Refer to "Set Count" on page 70 for more information.

Parameters:
<NumberSets>

Example:

Mode:

Range: 1 to 490
*RST: 1

CDP:SET:COUN 10
Sets the number of sets to be captured to 10.

CDMA, EVDO

[SENSe:]CDPower:SET[:VALue] <Set>

This command selects a specific set for further analysis.

Parameters:
<Set>

Example:

Mode:

Range: 0 to -1
*RST: 0

CDP:SET 20
Selects the 20" set.

CDMA, EVDO

[SENSe:]CDPower:SLOT <Slot>

This command selects the slot that is evaluated in the Code Domain Power Diagram and
is used for slot-based evaluations in the Code Domain Result Summary.

Parameters:
<Slot>

0 to (capture length-1)

*RST: 0
The capture length is defined via the [SENSe: ]CDPower :
TQLength on page 258 command.
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Example: CDP:SLOT 2
Selects power control group 2.

Mode: EVDO

SENS:CDP:SMODe <Mode>

The mehtod used for the two synchronization stages: the frame synchronization (detec-
tion of the first chip of the frame) and the rough frequency/phase synchronization.
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Parameters:

<Mode> AUTO
The following modes are tried sequentially until synchronization
was successful. If none of the methods was successful a failed
synchronization is reported. If the result of the correlation methods
(sync on Pilot and Auxiliary Pilot) becomes increasingly worse
(due to bad power conditions), the non-data-aided
synchronization works optimally and synchronization should be
successful.

PlLot

For frame synchronization, this method uses the correlation
characteristic of the known pilot channel (i.e. pilot channel
sequence = spreading code including scrambling sequence). The
correlation must be calculated for all hypotheses of the scrambling
code (32768; for external triggers only 2048) in order to get the
correct peak at the position where the frame begins. This
correlation method may fail if the power of the underlying pilot
channel is too low compared to the total power. In this case, the
expected correlation peak is hidden by the upcoming auto-
correlation noise of the bad hypothesis.

The frequency/phase synchronization also takes advantage of the
known linear phase of the pilot channel.

AUXiliary Pilot

Similar to synchronization on pilot, but with the different known
sequence (= spreading code) of the auxiliary pilot channel. The
benefits and problems of this approach are therefore identical to
the synchronization on pilot. This mode is useful if the signal does
not contains a pilot channel.

POWer

This frame synchronization method does not require a pilot
channel because it analyzes the power of any specified channel
(currently code 3 with spreading factor 4, which is the data channel
2). Again the channel power must be calculated for all hypotheses
of the scrambling code (32768; for external triggers only 2048).
Only for the correct position the result is low (inactive channel) or
high (active channel) in contrast to the wrong hypothesis.
Obviously, a small band exists for which we will not get a power
drop or peak if the power of the tested channel is nearly equal to
the noise of the other hypotheses (from total signal).

The frequency/phase synchronization works in the same way as
for the methods above with the difference that here, both pilot
channels are tried consecutively.

*RST: PlLot
Mode: EVDO (MS mode)
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[SENSe:]CDPower:TPMeas <State>

This command actives or deactivates the timing and phase offset evaluation of the chan-
nels to the pilot.

If the value is OFF or if more than 50 channels are active, the command
CALCulate<n>:MARKer<m>:FUNCtion:CDPower [:BTS] :RESult on page 197
returns a value of '9' for the timing and phase offset as the result. If the value is ON, the
timing and phase offsets are calculated and returned.

The results are queried using the TRACe<n>[:DATA] on page 306 command and the
CALCulate<n>:MARKer<m>:FUNCtion:CDPower[:BTS] :RESult on page 197

command.
Parameters:
<State> ON | OFF
*RST: OFF
Example: CDP:TPM ON
Activate timing and phase offset.
Mode: EVDO

4.5.6.2 Other SENSe Commands Referenced in this Manual

4.5.6.2.1 SENSE:ADJUSE SUDSYSIEM......uiiiiiiiiiiiiiie e 266
4.5.6.2.2 SENSEe:ESPeCtrum SUDSYSIEM.........uviiiiiiiiiiiiii e 268
4.5.6.2.3 SENSe:BANDWIdth SUDSYSIEM.......coiiiiiiiiiiii e 280
4.5.6.24 SENSe:FREQUENCY SUDSYSIEM......ciiiiiiiiiiiiieiiiie ittt 284
4.5.6.2.5 SENSE:POWET SUDSYSIEM......ooiiiiiiiiiiiiiiee et 287
4.5.6.2.6 SENSE:SWEED SUDSYSIEM......uiiiiiiiiiiiiiie et 297
4.5.6.2.7 Other Commands in the SENSe Subsystem...........ccccceeeiiiiiiiiiiiiiee e 304

SENSe:ADJust Subsystem

ST = ST L I LU 0 A P 266
[SENSe:]JADJust: CONFigure:LEVEl:DURALON. .......ccceeeeieeeeeeeiiiiiiceeae e e e e e e e eeeeeeeeeeeeeeneaees 267
[SENSe:]ADJust:CONFigure:LEVel:DURatiON:MODE..........ccuuueieeiiiieeeeeiceeeeeie e e e e eeeens 267
[SENSE:JADJUSEFREQUENCY . ... iiiettiiieietiiiieseeeisseseeseasaasssesesssessaetesesssnssasaessesansessensnns 267
[SENSEJADJUSELEVEL. ..ottt et et et e e e e e e e e e ea e ee e eenaeen 268
[SENSe:]JADJust:ALL

Activates all automatic settings:

e Frequency
o Level
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Example: ADJ:ALL

Mode: A, ADEMOD, CDMA, EVDO, PHN, TDS, WCDMA

[SENSe:]JADJust:CONFigure:LEVel:DURation <Duration>

Defines the duration of the level measurement used to determine the optimal reference
level automatically (for SENS:ADJ: LEV ON).

Parameters:
<Duration> <numeric value> in seconds
Range: 0.001 to 16000.0
*RST: 0.001
Default unit: s
Example: ADJ:CONF:LEV:DUR:5
Mode: A, ADEMOD, CDMA, EVDO, TDS, VSA, WCDMA

[SENSe:]JADJust:CONFigure:LEVel:DURation:MODE <Mode>

Defines whether the duration of the level measurement used to determine the optimal
reference level (for SENS:ADJ: LEV) is determined automatically or if the value defined

via [SENSe: ]ADJust:CONFigure:LEVel:DURation is used.

Parameters:
<Mode> AUTO | MANual
*RST: AUTO
Example: ADJ:CONF:LEV:DUR:MODE MAN
Specifies manual definition of the measurement duration.
ADJ:CONF:LEV:DUR:5
Specifies the duration manually.
Mode: A, CDMA, EVDO, TDS, VSA, WCDMA

[SENSe:]ADJust:FREQuency

Defines the center frequency automatically by determining the highest level in the fre-
quency span.

Example: ADJ:FREQ

Mode: A, ADEMOD, CDMA, EVDO, PHN, TDS, WCDMA
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[SENSe:]JADJust:LEVel

This command automatically sets the optimal reference level for the current measure-

ment.
Example: ADJ:LEV
Mode: A, ADEMOD, CDMA, EVDO, PHN, TDS, WCDMA

SENSe:ESPectrum Subsystem

The SENSe:ESPectrum subsystem contains the remote commands to configure Spec-
trum Emission Mask (SEM) measurements.

[SENSE:IESPECIIUMIBWID......ccctuuieieeiiiiieeeeettee e e eettae e e e ettt aeeeeeeaaeseessanesesesnnaseeesnnneeeersnnn 268
[SENSe:]ESPectrum:FILTEr:RRCI:STATE] eutueeeeeeereteeeeeierrttieeeeereeraaeeeeeresnaaseeserernaaaaaees 269
[SENSE:]ESPECHUM:FILTEIRRCIALPHA. ..vvveseeeeeeeeeeeeseeeseseesseseseseeseeseesesesesesseneesenes 269
[SENSE:IESPectrum:HIGNSPEEM. ... ..ot ieeie et e et e e et e e e e e e e eeae e e eeenan 270
[SENSe:]ESPECtrUM:PRESE:STANGAI]........veeeereeeeeeeeeseeseeeseeeseseseeseseseseeesesseseseseeesesenes 270
[SENSe:]ESPectrum:PRESEERESTONE. ......cceviiiiiiiiiieieeeeeeeeieeeeeeetribraeaeeeeeeeeeeeereeesessananns 271
[SENSE: ] ESPECtUM:PRESE:STORE. ..uuueiieeeeeiieertiiieeieeeeeeeeetraaeeseeeeereeestasaeseeeeseressssanns 271
[SENSe:]ESPectrum:RANGe<range>:BANDWIAIN.........uuuuieeiiiieieeeiecrieiiccie e e e e e e eeeeeeenaaees 271
[SENSe:]ESPectrum:RANGe<range>:BANDWIdth:VIDEO..........uueeieeieeeieeeiiiiicieeeeeeeeeeeeennnns 271
[SENSe:]ESPectrum:RANGe<range>:COUNL..........ccceeiriiiiiiiieeeeeeeeeeeeriiieee e e e e e e e eeeeeeenaanas 272
[SENSe:]ESPectrum:RANGe<range>:DELEte.......cceeieieieiiiiiiiiiiceeeae e e e 272
[SENSe:]ESPectrum:RANGe<range>:FILTerTYPE..........uuuieaaaaaaaie e eeeeeeeeeeeeeeeeeeeeaeeeneeeas 272
[SENSe:]ESPectrum:RANGe<range>[:FREQUENCY]:STARL......uvururrieeeieeeeeeeeeeeeeeeeeeeeresranann 273
[SENSe:]ESPectrum:RANGe<range>[:FREQUENCY]:STOP.......ccceeeereeieriiieeeeeeeiieeeeeeeeeenees 273
[SENSe:]ESPectrum:RANGe<range>:INPUt:ATTENUALION. .....uueeeeeeeeeeeeeeeiieeee e e e e e e eeeeeaennns 274
[SENSe:]ESPectrum:RANGe<range>:INPut:ATTenuation:AUTO.......ceeereeeieeerineieeeeeeeeeene. 274
[SENSe:]ESPectrum:RANGe<range>:INPUt:GAIN:STATE.....ucieiieeeieiee e eeeeeice e e eeeene e e e e 275
[SENSe:]ESPectrum:RANGE<range>:INSErt.......cccuuiriiiiiieeiiie e eer e e 275
[SENSe:]ESPectrum:RANGe<range>:LIMit<source>:ABSolute:STARt.......ccooveereviuerrreeennn. 275
[SENSe:]ESPectrum:RANGe<range>:LIMit<source>:ABSolute:STOP........ccccceeeeeeeeeeereeennnn. 276
[SENSe:]ESPectrum:RANGe<range>:LIMit<source>:RELative:STARL........cccceeeeereernneeereennnn. 276
[SENSe:]ESPectrum:RANGe<range>:LIMit<source>:RELative:STOP..........ccceevevvvvrreeennnn. 277
[SENSe:]ESPectrum:RANGe<range>:LIMit<source>:STATE.....uuceeeiereeeeeeeriieeeeeeeeeeeeeennnn 277
[SENSe:]ESPectrum:RANGe<range>:RLEVEL..........uuuuuuuuiiiieieieieeeeeeeeeeeeeeeeeeeeeeeeeeeesenennana 277
[SENSe:]ESPectrum:RANGe<range>:SWEEP:TIME........ccccuuiiiiieeriiiiiiiniaaaae e eeeeeeeeeeeeeneneas 278
[SENSe:]ESPectrum:RANGe<range>:SWEep:TIME:AUTO......uceeeeeeeeeiieeeiiiiieeeeeeeeeeeevnnnns 278
[SENSe:]ESPectrum:RANGe<range>:TRANSAUCET...........uueeeieereeeieieierrsriiaeieeeeeeeereeessssanns 279
[SENSE:|ESPECITUM:RRANGE. .....cceieieieieiieiiieieie e e e e e e e e e eeeeeeeeeeatar e e eesaaeaeeeeereeneesennnnnnns 279
[SENSE: IESPECHUMIRTYPE. .. .cciuuieieeiiiieeeeitiieeeeeettieeeeeettaeeesestaseeresteseerennaaseerssneseerennn 279

[SENSe:]JESPectrum:BWID <Bandwidth>

This command defines the bandwidth used for measuring the channel power (reference
range). This setting takes only effect if channel power is selected as power reference type
(see [SENSe:]ESPectrum:RTYPe on page 279).

W —
Operating Manual 1173.0766.02 — 04.1 268



R&S® FSV-K84 1xEV-DO Analysis Options R&S FSV-K84/-K85

Remote Commands of the 1XxEV-DO Analysis

Parameters:

<Bandwidth> minimum span < value < span of reference range
*RST: 3.84 MHz

Example: ESP:RTYP CPOW
Sets the power reference type to channel power.
ESP:BWID 1 MHZ
Sets the Tx bandwidth to 1 MHz.

Mode: A, CDMA, EVDO, TDS

[SENSe:]JESPectrum:FILTer[:RRC][:STATe] <State>

This command activates or deactivates the use of an RRC filter. This setting only takes
effect if channel power is selected as power reference type (see [SENSe:
JESPectrum:RTYPe on page 279).

Parameters:
<State> ON | OFF
*RST: ON
Example: ESP:RTYP CPOW
Sets the power reference type to channel power.
ESP:FILT OFF
Deactivates the use of an RRC filter.
Mode: A, CDMA, EVDO, TDS

[SENSe:]JESPectrum:FILTer[:RRC]:ALPHa <Value>

This command sets the alpha value of the RRC filter. This setting takes only effect if
channel power is selected as power reference type ( [SENSe: ]ESPectrum:RTYPe
command) and if the RRC filter is activated ( [SENSe: |ESPectrum: FILTer [ :
RRC] [ : STATe] command).

Parameters:
<Value> Oto1

*RST: 0.22

Example: ESP:RTYP CPOW

Sets the power reference type to channel power.
ESP:FILT ON

Activates the use of an RRC filter.
ESP:FILT:ALPH 0.5

Sets the alpha value of the RRC filter to 0.5.
Mode: A, CDMA, EVDO, TDS
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[SENSe:]JESPectrum:HighSPeed <State>

Activates Fast SEM mode to accelerate spurious emission mask measurements. For
details see chapter 4.4.4.13, "Fast Spectrum Emission Mask Measurements",
on page 185.

Note that in Fast SEM mode, the following parameters cannot be changed in all ranges:

Filter type, see [SENSe: ]ESPectrum:RANGe<range>:FILTer:TYPE
on page 272

RBW, see [SENSe: ]|ESPectrum:RANGe<range>:BANDwidth on page 271

VBW, see [SENSe:]ESPectrum:RANGe<range>:BANDwidth:VIDeo

on page 271

Sweep Time Mode, see [SENSe: ]ESPectrum:RANGe<range>:SWEep:TIME:
AUTO on page 278

Sweep Time, see [SENSe: JESPectrum:RANGe<range>:SWEep:TIME

on page 278

Reference level, see [SENSe: ]ESPectrum:RANGe<range>:RLEVel

on page 277

RF Att Mode, see [SENSe: ]ESPectrum:RANGe<range>:INPut:
ATTenuation:AUTO on page 274

Rf Attenuation, see [SENSe: |ESPectrum:RANGe<range>:INPut:
ATTenuation on page 274

Preamp, see [SENSe: ]ESPectrum:RANGe<range>:INPut:GAIN:STATe
on page 275

Parameters:
<State> ON | OFF
*RST: OFF
Example: ESP:HSP ON
Mode: A, EVDO, TDS, WCDMA

[SENSe:]JESPectrum:PRESet[:STANdard]

This command selects the specified XML file under C: \r s\instr\sem std. If the file
is stored in a subdirectory, include the relative path.

Example: ESP:PRES 'WCDMA\3GPP\DL\PowerClass 31 39.xml'

Selects the PowerClass 31 39.xml XML file in the C:
\R_S\instr\sem std\WCDMA\3GPP\DL directory.
ESP:PRES?

W-CDMA 3GPP DL (31,39)dBm

The query returns information about the selected standard, the link
direction and the power class. If no standard has been selected,
the query returns None.
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Mode: A, CDMA, EVDO, TDS

[SENSe:]JESPectrum:PRESet:RESTore

This command copies the XML files fromthe C: \R_S\instr\sem backup folderto the
C:\R _S\instr\sem std folder. Files of the same name are overwritten.

Example: ESP:PRES:REST
Restores the originally provided XML files.
Mode: A, CDMA, EVDO, TDS

[SENSe:]JESPectrum:PRESet:STORe <FileName>

This command stores the current settings as presettings in the specified XML file under
C:\r s\instr\sem backup.

Parameters:

<FileName> <string>; specifies the file in which the presettings are stored.

Example: ESP:PRES:STOR
'WCDMA\3GPP\DL\PowerClass 31 39.xml'
Stores the settins in the PowerClass 31 39.xml fileinthe C:
\R_S\instr\sem std\WCDMA\3GPP\DL directory.

Mode: A, CDMA, EVDO, TDS

[SENSe:]JESPectrum:RANGe<range>:BANDwidth <Value>
Both commands are identical and set the RBW value for the specified range.

Note that this parameter can not be set for all ranges if "Fast SEM" mode is activated
(see [SENSe:]ESPectrum:HighSPeed on page 270).

Suffix:
<range> 1...20
range
Parameters:
<Value> Refer to the data sheet.
*RST: 30.0 kHz
Example: ESP:RANG2:BAND:RES 5000
Sets the RBW for range 2 to 5 kHz.
Mode: A, CDMA, EVDO, TDS

[SENSe:]JESPectrum:RANGe<range>:BANDwidth:VIDeo <Value>

This command sets the VBW value for the specified range.
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Note that this parameter can not be set for all ranges if "Fast SEM" mode is activated
(see [SENSe: ]ESPectrum:HighSPeed on page 270).

Suffix:
<range> 1..20
range
Parameters:
<Value> Refer to the data sheet.
*RST: 10.0 MHz
Example: ESP:RANG1:BAND:VID 5000000
Sets the VBW for range 1 to 5 MHz.
Mode: A, CDMA, EVDO, TDS

[SENSe:]JESPectrum:RANGe<range>:COUNt

This command returns the number of defined ranges.

Suffix:
<range> 1..20
range
Example: ESP:RANG:COUNt?
Returns the number of defined ranges.
Mode: A, CDMA, EVDO, TDS

[SENSe:]JESPectrum:RANGe<range>:DELete

This command deletes the specified range. The range numbers are updated accordingly.
The reference range cannot be deleted. A minimum of three ranges is mandatory.

Suffix:
<range> 1..20
range
Example: ESP:RANG4 :DEL
Deletes range 4.
Mode: A, CDMA, EVDO, TDS

[SENSe:]JESPectrum:RANGe<range>:FILTer:TYPE <Type>
This command sets the filter type for the specified range.

Note that this parameter can not be set for all ranges if "Fast SEM" mode is activated
(see [SENSe:]ESPectrum:HighSPeed on page 270).

Suffix:
<range> 1..20
range
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Parameters:
<Type> NORMal
Gaussian filters

CFILter
channel filters

RRC
RRC filters

P5

5 Pole filters

*RST: NORM

The available bandwidths of the filters are specified in the data
sheet.

Example: ESP:RANG1:FILT:TYPE RRC
Sets the RRC filter type for range 1.

Mode: A, CDMA, EVDO, TDS

[SENSe:]JESPectrum:RANGe<range>[:FREQuency]:STARt <Frequency>
This command sets the start frequency for the specified range.

In order to change the start/stop frequency of the first/last range, select the appropriate
span. If you set a span that is smaller than the overall span of the ranges, the measure-
ment includes only the ranges that lie within the defined span and have a minimum span
of 20 Hz. The first and last range are adapted to the given span as long as the minimum
span of 20 Hz is not violated.

Note the rules for the <Frequency> parameter specified in chapter 4.4.4.12, "Ranges and
Range Settings", on page 184.

Suffix:
<range> 1..20
range
Parameters:
<Frequency> numeric value
*RST: -250.0 MHz (range 1), -2.52 MHz (range 2), 2.52 MHz
(range 3)
Example: ESP:RANG1:STAR 100000000
Sets the start frequency for range 1 to 100 MHz.
Mode: A, CDMA, EVDO, TDS

[SENSe:]JESPectrum:RANGe<range>[:FREQuency]:STOP <Frequency>

This command sets the stop frequency for the specified range. For further details refer
tothe [SENSe: ESPectrum:RANGe<range>[:FREQuency] : STARt command.
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Note the rules for the <Frequency> parameter specified in chapter4.4.4.12, "Ranges and
Range Settings", on page 184.

Suffix:
<range> 1...20
range
Parameters:
<Frequency> numeric value
*RST: -2.52 MHz (range 1), 2.52 MHz (range 2), 250.0 MHz
(range 3)
Example: ESP:RANG3:STOP 10000000
Sets the stop frequency for range 2 to 10 MHz.
Mode: A, CDMA, EVDO, TDS

[SENSe:]JESPectrum:RANGe<range>:INPut:ATTenuation <Value>
This command sets the attenuation for the specified range.

Note that this parameter can not be set for all ranges if "Fast SEM" mode is activated
(see [SENSe: ]ESPectrum:HighSPeed on page 270).

Suffix:
<range> 1..20
range
Parameters:
<Value> Refer to the data sheet.
*RST: 0dB
Example: ESP:RANG3:INP:ATT 10
Sets the attenuation of range 3 to 10 dB.
Mode: A, CDMA, EVDO, TDS

[SENSe:]JESPectrum:RANGe<range>:INPut:ATTenuation:AUTO <State>

This command activates or deactivates the automatic RF attenuation setting for the
specified range.

Note that this parameter can not be set for all ranges if "Fast SEM" mode is activated
(see [SENSe: |ESPectrum:HighSPeed on page 270).

Suffix:
<range> 1...20
range
Parameters:
<State> ON | OFF
*RST: ON
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Example: ESP:RANG2:INP:ATT:AUTO OFF
Deactivates the RF attenuation auto mode for range 2.
Mode: A, CDMA, EVDO, TDS

[SENSe:]JESPectrum:RANGe<range>:INPut:GAIN:STATe <State>
This command switches the preamplifier on or off for the specified range.

Note that this parameter can not be set for all ranges if "Fast SEM" mode is activated
(see [SENSe:]ESPectrum:HighSPeed on page 270).

Suffix:
<range> 1..20
range
Parameters:
<State> ON | OFF
*RST: OFF
Example: ESP:RANG3:INP:GAIN:STATe ON
Switches the preamplifier for range 3 on or off.
Mode: A, CDMA, EVDO, TDS

[SENSe:]JESPectrum:RANGe<range>:INSert <Mode>

This command inserts a new range before or after the specified range. The range num-
bers are updated accordingly.

Suffix:
<range> 1..20
range
Parameters:
<Mode> AFTer | BEFore
Example: ESP:RANG3:INS BEF
Inserts a new range before range 3.
ESP:RANG1:INS AFT
Inserts a new range after range 1.
Mode: A, CDMA, EVDO, TDS

[SENSe:]JESPectrum:RANGe<range>:LIMit<source>:ABSolute:STARt <Level>

This command sets an absolute limit value at the start frequency of the specified range.
Different from manual operation, this setting is independently of the defined limit check

type.
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Suffix:
<range> 1...20
range
Parameters:
<Level> -400 to in 400 dBm
*RST: 13 dBm
Example: ESP:RANGI1:LIM:ABS:STAR 10
Sets an absolute limit of 10 dBm at the start frequency of the range.
Mode: A, CDMA, EVDO, TDS

[SENSe:]JESPectrum:RANGe<range>:LIMit<source>:ABSolute:STOP <Level>

This command sets an absolute limit value at the stop frequency of the specified range.
Different from manual operation, this setting is independent of the defined limit check

type.
Suffix:
<range> 1..20
range
Parameters:
<Level> -400 to in 400 dBm
*RST: 13 dBm
Example: ESP:RANG1:LIM:ABS:STOP 20
Sets an absolute limit of 20 dBm at the stop frequency of the range.
Mode: A, CDMA, EVDO, TDS

[SENSe:]JESPectrum:RANGe<range>:LIMit<source>:RELative:STARt <Limit>

This command sets a relative limit value at the start frequency of the specified range.
Different from manual operation, this setting is independent of the defined limit check

type.
Suffix:
<range> 1..20
range
Parameters:
<Limit> -400 to in 400 dBc
*RST: -50 dBc
Example: ESP:RANG3:LIM:REL:STAR -20
Sets a relative limit of -20 dBc at the start frequency of the range.
Mode: A, CDMA, EVDO, TDS
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[SENSe:]JESPectrum:RANGe<range>:LIMit<source>:RELative:STOP <Limit>

This command sets a relative limit value at the stop frequency of the specified range.
Different from manual operation, this setting is independently of the defined limit check

type.
Suffix:
<range> 1..20
range
Parameters:
<Limit> -400 to in 400 dBc
*RST: -50 dBc
Example: ESP:RANG3:LIM:REL:STOP 20
Sets a relative limit of 20 dBc at the stop frequency of the range.
Mode: A, CDMA, EVDO, TDS

[SENSe:]JESPectrum:RANGe<range>:LIMit<source>:STATe <State>
This command sets the type of limit check for all ranges.

Suffix:

<range> irrelevant

Parameters:

<State> ABSolute | RELative | AND | OR

ABSolute
Checks only the absolute limits defined.

RELative
Checks only the relative limits. Relative limits are defined as
relative to the measured power in the reference range.

AND
Combines the absolute and relative limit. The limit check fails
when both limits are violated.

OR
Combines the absolute and relative limit. The limit check fails
when one of the limits is violated.

*RST: REL

Example: ESP:RANG3:LIM:STAT AND
Sets for all ranges the combined absolute/relative limit check.

Mode: A, CDMA, EVDO, TDS

[SENSe:]JESPectrum:RANGe<range>:RLEVel <Value>

This command sets the reference level for the specified range.
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Note that this parameter can not be set for all ranges if "Fast SEM" mode is activated
(see [SENSe: ]ESPectrum:HighSPeed on page 270).

Suffix:
<range> 1..20
range
Parameters:
<Value> Refer to the data sheet.
*RST: -20 dBm
Example: ESP:RANG2:RLEV 0
Sets the reference level of range 2 to 0 dBm.
Mode: A, CDMA, EVDO, TDS

[SENSe:]JESPectrum:RANGe<range>:SWEep:TIME <SweepTime>
This command sets the sweep time for the specified range.

Note that this parameter can not be set for all ranges if "Fast SEM" mode is activated
(see [SENSe:]ESPectrum:HighSPeed on page 270).

Suffix:
<range> 1..20
range
Parameters:
<SweepTime> Allowed values depend on the ratio of span to RBW and RBW to
VBW. For details refer to the data sheet.
*RST: 0.27 s
Example: ESP:RANG1:SWE:TIME 1
Sets the sweep time for range 1 to 1 s.
Mode: A, CDMA, EVDO, TDS

[SENSe:]JESPectrum:RANGe<range>:SWEep:TIME:AUTO <State>

This command activates or deactivates the automatic sweep time setting for the specified
range.

Note that this parameter can not be set for all ranges if "Fast SEM" mode is activated
(see [SENSe: ]ESPectrum:HighSPeed on page 270).

Suffix:
<range> 1..20
range
Parameters:
<State> ON | OFF
*RST: ON
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Example: ESP:RANG3:SWE:TIME:AUTO OFF
Deactivates the sweep time auto mode for range 3.
Mode: A, CDMA, EVDO, TDS

[SENSe:]JESPectrum:RANGe<range>:TRANsducer <TransducerName>

This command sets a transducer for the specified range. You can only choose a trans-
ducer that fulfills the following conditions:

e The transducer overlaps or equals the span of the range.

e The x-axis is linear.

e The unitis dB.

Suffix:

<range> 1..20
range

Parameters:

<TransducerName> 'string' = name of the transducer

Example: ESP:RANG1:TRAN 'test'
Sets the transducer called test for range 1.
Mode: A, CDMA, EVDO, TDS

[SENSe:]JESPectrum:RRANge

This command returns the current position (number) of the reference range.

Example: ESP:RRAN?
Returns the current position (humber) of the reference range.

Mode: A, CDMA, EVDO, TDS

[SENSe:]JESPectrum:RTYPe <Type>

This command sets the power reference type.

Parameters:

<Type> PEAK | CPOWer
PEAK
Measures the highest peak within the reference range.
CPOWer

Measures the channel power within the reference range (integral
bandwidth method).

*RST: CPOWer

W —
Operating Manual 1173.0766.02 — 04.1 279



R&S® FSV-K84 1xEV-DO Analysis Options R&S FSV-K84/-K85

Remote Commands of the 1XxEV-DO Analysis

Example: ESP:RTYP PEAK
Sets the peak power reference type.
Mode: A, CDMA, EVDO, TDS

SENSe:BANDwidth subsystem

[SENSe:IBANDWidth|BWIDtH[:RESOIUION. ... vveereeeeereeseeeeeeeeseeeresseseeeeessesesesseseesesseeeeaens 280
[SENSe:]BANDWidth|BWIDth[:RESOIUIONTAUTO . ...eeeeeveeeeeeeeeeeeeeeeeeeeneneneeeeeeeeeeesnenaeeens 280
[SENSe:IBANDWidth|BWIDth[:RESOIUIONTFFT. .. vvveeeeeeeeeeeeeeeeeereeeeeeseeseeeeseseesessesesenenaens 281
[SENSe:]BANDWidth|BWIDth[:RESOIUON]:RATIO...eeeeeeeereeeeeeeeeeeseseseseseseesesesesseeeseeeeen. 281
[SENSe:]BANDWidth|BWIDth[:RESOIUHONTTYPE. .....vvveeeeeeeeeeeresesesesesesesesesesseseeesesesesesens 282
[SENSE:IBANDWIAth[BWIDN:VIDEO. ... eeseeeeeeeeeeeeeseseeeneeseseseeeseeesenseseeeeenaesesenaeas 282
[SENSe:IBANDWidth|BWIDth:VIDEO:AUTO. .......eeeeeereeeeeeeereseeeeseseseeeeneneseeseseseeesesenenaeeens 282
[SENSe:IBANDWiIdth|BWID:VIDEOIRATIO. c....eeeeeeeereeeeeeesseseeseseseseeesesenessesesesesessenenaesens 283
[SENSe:IBANDWIdth|BWIDth:VIDEO:TYPE ......oveveeeereeseeeeeeeeeeeeseesesseseeeeeseeseseseeesaesesesnenns 283

[SENSe:]BANDwidth|BWIDth[:RESolution] <Bandwidth>
This command defines the resolution bandwidth.

The available resolution bandwidths are specified in the data sheet. For details on the
correlation between resolution bandwidth and filter type refer to chapter 4.4.4.6, "Select-
ing the Appropriate Filter Type", on page 173.

In realtime mode, the resolution bandwidth is always coupled to the span. In all other
modes, a change of the resolution bandwidth automatically switches the coupling to the

span off.
Parameters:
<Bandwidth> refer to data sheet

*RST: (AUTO is set to ON)
Example: BAND 1 MHz

Sets the resolution bandwidth to 1 MHz
Mode: all, except ADEMOD

[SENSe:]IBANDwidth|BWIDth[:RESolution]:AUTO <State>

This command either automatically couples the resolution bandwidth of the instrument
to the span or cancels the coupling.

The automatic coupling adapts the resolution bandwidth to the currently set frequency
span according to the relationship between frequency span and resolution bandwidth.
The 6 dB bandwidths 200 Hz, 9 kHz and 120 kHz and the channel filters available are
not set by the automatic coupling.

The ratio resolution bandwidth/span can be modified with the [SENSe:
]BANDwidth |BWIDth|[:RESolution] :RATio command.
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Parameters:
<State> ON | OFF
*RST: ON
Example: BAND:AUTO OFF
Switches off the coupling of the resolution bandwidth to the span.
Mode: A-F, BT, CDMA, EVDO, TDS, WCDMA

[SENSe:]IBANDwidth|BWIDth[:RESolution]:FFT <FilterMode>

Defines the filter mode to be used for FFT filters by defining the partial span size. The
partial span is the span which is covered by one FFT analysis.

This command is only available when using the sweep type "FFT".

Parameters:
<FilterMode> WIDE | AUTO | NARRow

WIDE
The FFT filters with the wider partial span are used.

AUTO
The firmware determines whether to use wide or narrow filters to
obtain the best measurement results.

NARRow

The FFT filters with the smaller partial span are used. This allows
you to perform measurements near a carrier with a reduced
reference level due to a narrower analog prefilter.

*RST: AUTO

Example: BAND:TYPE FFT
Select FFT filter.

Example: BAND:FFT NARR
Select narrow partial span for FFT filter.

Mode: all, except ADEMOD

[SENSe:]1BANDwidth|BWIDth[:RESolution]:RATio <Ratio>

This command defines the ratio resolution bandwidth (Hz)/span (Hz). The ratio to be
entered is reciprocal to the ratio span/RBW used in manual operation.

Parameters:
<Ratio> 0.0001 to 1
*RST: 0.01
Example: BAND:RAT 0.1
Mode: A, BT, CDMA, EVDO, TDS, WCDMA
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[SENSe:]BANDwidth|BWIDth[:RESolution]:TYPE <FilterType>
This command switches the filter type for the resolution bandwidth.

For detailed information on filters see chapter 4.4.4.6, "Selecting the Appropriate Filter
Type", on page 173 and chapter 4.4.4.7, "List of Available RRC and Channel Filters",
on page 173.

When changing the filter type, the next larger filter bandwidth is selected if the same filter
bandwidth is not available for the new filter type.

5 Pole filters are not available when using the sweep type "FFT".

Parameters:
<FilterType> NORMal
Gaussian filters

FFT
FFT filters

CFILter
channel filters

RRC
RRC filters

P5
5 Pole filters

*RST: NORMal

Example: BAND:TYPE NORM

Mode: all, except ADEMOD

[SENSe:]BANDwidth|BWIDth:VIDeo <Bandwidth>

This command defines the instruments video bandwidth. The available video bandwidths
are specified in the data sheet.

Parameters:
<Bandwidth> refer to data sheet
*RST: (AUTO is set to ON)
Example: BAND:VID 10 kHz
Mode: A, CDMA, EVDO, TDS, WCDMA

[SENSe:]IBANDwidth|BWIDth:VIDeo:AUTO <State>

This command either automatically couples the instruments video bandwidth to the res-
olution bandwidth or cancels the coupling.

The ratio video bandwidth/resolution bandwidth can be modified with the [SENSe:
]BANDwidth |BWIDth|[:RESolution] :RATio command.
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Parameters:
<State> ON | OFF
*RST: ON
Example: BAND:VID:AUTO OFF
Mode: A, CDMA, EVDO, TDS, WCDMA

[SENSe:]IBANDwidth|BWIDth:VIDeo:RATio <Ratio>

This command defines the ratio video bandwidth (Hz)/resolution bandwidth (Hz).The ratio
to be entered is reciprocal to the ratio RBW/VBW used in manual operation.

Parameters:

<Ratio> 0.01 to 1000
*RST: 3

Example: BAND:VID:RAT 3
Sets the coupling of video bandwidth to video bandwidth = 3*res-
olution bandwidth

Mode: A, CDMA, EVDO, TDS, WCDMA

[SENSe:]BANDwidth|BWIDth:VIDeo:TYPE <Mode>

This command selects the position of the video filter in the signal path, provided that the
resolution bandwidth is <100 kHz.

The essential difference between the two modes is the transient response at falling signal
edges: If LINear is selected, the measurement with logarithmic level scaling yields a much
"flatter” falling edge than LOGarithmic. This behavior is due to the conversion of linear

power into logarithmic level. If the linear power is halved, the level decreases by only 3

dB.
Parameters:
<Mode> LOGarithmic | LINear
LINear
The video filter is connected ahead of the logarithmic amplifier
(default).
LOGarithmic
The video filter follows the logarithmic amplifier
*RST: LIN
Example: BAND:VID:TYPE LIN
Video filter ahead of the logarithmic amplifier
Mode: A, CDMA, EVDO, TDS, WCDMA
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SENSe:FREQuency subsystem

[SENSE:JFREQUENCY:CENTE . .uutuuuaaieieeeeeeeeeeeeieeeeeeeeeaeaensasaaaaaaseeaeaaaaeaeeeeeenenensensnnnnnnnn 284
[SENSe:]JFREQUENCY:CENTErSTEP[IVALUE].....icttueieeeieiiieeeeeetteeeeeeetee e e e eetneeeeeeanneeeeeenns 284
[SENSe:]JFREQUeNCY:CENTErNSTEP:AUTO. .ciuuiiiiieieiieeiiie e eeei e s sete e e sese s e eesa s s s sernsaeeens 284
[SENSe:]JFREQuUency:CENTErRSTEP:LINK.. ..ot e e e e 285
[SENSe:]JFREQuency:CENTerSTEP:LINKIFACTON...cu ittt 285
[SENSE:JFREQUENCY:OFFSEL..c..uiiiiiiteiieiieiie i e e e eetee e e e eetie e e e e et e e e e e et e e e s eetn e e e e eernneeeenennn 285
[SENSE:JFREQUENCY:SPAN. ... .ciiiiiie ittt ea e e e e e e e e e e e e e e e e e eeeeeeenaeeeeensnnnnaaans 286
[SENSE:]JFREQUENCY:SPAN:FULL...vuururuuieieieeeieieeeeieieeeeeeesssterasnaeieseeeasesssereeeesssssssssnnnnns 286
[SENSE: IFREQUENCY:STARL...ciitttieeeeeeiiiie e e et ttreee e e ettt e e e e eeta e e eeseataaaeeerestaseseeesnanseesessnnn 286
[SENSE:IFREQUENCY:STOP... i iiiiiiieiieeietittees e ettt e e e e e et e e s e eeraae s aeeeeaaa s e s eeseeanasaeaenes 287

[SENSe:]JFREQuency:CENTer <Frequency>

This command defines the center frequency of the analyzer or the measuring frequency

for span = 0.
Parameters:
<Frequency> <numeric_value>
Range: 0 to fmax
*RST: fmax/2
Default unit; Hz
fax IS specified in the data sheet. min span is 10 Hz
Example: FREQ:CENT 100 MHz
Mode: all

[SENSe:]JFREQuency:CENTer:STEP[:VALue] <StepSize>

This command defines the step size of the center frequency.

Parameters:

<StepSize> <numeric_value>
Range: 1 to 1000000000
*RST: - (AUTO 0.1 x SPAN is switched on)
Default unit; Hz

Example: FREQ:CENT:STEP 120 MHz

Mode: all

[SENSe:]JFREQuency:CENTer:STEP:AUTO <State>

This command couples the step size of the center frequency to the span (ON) or sets the
value of the center frequency entered via [SENSe: ] FREQuency: CENTer (OFF).
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Parameters:
<State> ON | OFF
*RST: ON
Example: FREQ:CENT:STEP:AUTO ON
Activates the coupling of the step size to the span.
Mode: all

[SENSe:]JFREQuency:CENTer:STEP:LINK <CouplingType>

This command couples the step size of the center frequency to span (span >0) or to the
resolution bandwidth (span = 0) or cancels the couplings.

Parameters:
<CouplingType> OFF | SPAN | RBW
SPAN
coupling to frequency display range (for span > 0)
RBW
coupling to resolution bandwidth (for span = 0)
OFF
manual input, no coupling
*RST: SPAN
Example: FREQ:CENT:STEP:LINK SPAN
Mode: A, ADEMOD, CDMA, EVDO, TDS, WCDMA

[SENSe:]JFREQuency:CENTer:STEP:LINK:FACTor <Value>

This command couples the step size of the center frequency with a factor to the span
(span >0) or to the resolution bandwidth (span = 0).

Parameters:
<Value> 110 100 PCT

*RST: (AUTO 0.1 x SPAN is switched on)
Example: FREQ:CENT:STEP:LINK:FACT 20PCT
Mode: A, ADEMOD, CDMA, EVDO, TDS, WCDMA

[SENSe:]JFREQuency:OFFSet <Offset>

This command defines the frequency offset of the instrument.
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Parameters:

<Offset> <numeric_value>
Range: -100 GHz to 100 GHz
*RST: 0 Hz

Example: FREQ:0FFS 1GHZ

Mode: all

[SENSe:]JFREQuency:SPAN <Span>

This command defines the frequency span.

Parameters:

<Span> In realtime mode, the minimum span is 100 Hz and the maximum
span is 40 MHz.
In analyzer mode, the span range is 10 Hz to f,,,,. For SEM and
Spurious Emission measurements, the minimum span 20 Hz.
*RST: fmax

Example: FREQ:SPAN 10MHz

Mode: A, CDMA, EVDO, RT, TDS, NF, WCDMA

[SENSe:]JFREQuency:SPAN:FULL
This command sets the frequency span to its maximum.

In realtime mode, the maximum span is 40 MHz.

Example: FREQ:SPAN:FULL

Mode: A, CDMA, EVDO, RT, TDS, NF, WCDMA

[SENSe:]JFREQuency:STARt <Frequency>

This command defines the start frequency of the analyzer. This command is only avail-
able with span > 0.

Parameters:

<Frequency> 0 to (fmax - min span)
In realtime mode, the minimum span is 100 Hz and the maximum
span is 40 MHz. If you set a start frequency that would exceed this
span, the analyzer adjusts the stop frequency to get a span of
40 MHz.
In analyzer mode, the span range is 10 Hz to f,,,,. For SEM and
Spurious Emission measurements, the minimum span 20 Hz.

*RST: 0
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Example: FREQ:STAR 20MHz

Mode: A-F, CDMA, EVDO, RT, TDS, NF, PHN, WCDMA

[SENSe:]JFREQuency:STOP <Frequency>

This command defines the stop frequency of the analyzer. This command is only avail-
able with span > 0.

Parameters:
<Frequency> min span to fmax

In realtime mode, the minimum span is 100 Hz and the maximum
span is 40 MHz. If you set a stop frequency that would exceed this
span, the analyzer adjusts the start frequency to get a span of
40 MHz.

In analyzer mode, the span range is 10 Hz to f,,,,. For SEM and

Spurious Emission measurements, the minimum span 20 Hz.
*RST: fmax

Example: FREQ:STOP 2000 MHz

Mode: A-F, CDMA, EVDO, RT, TDS, NF, PHN, WCDMA

SENSe:POWer subsystem

[SENSe:]IPOWEr: ACHANNEIACPAIIS. ....ccvvueiieieeiie e e ettt e e e e e eee e e e e e e e e ee e s e e e e e e e eeenan 288
[SENSe:]POWer:ACHannel:BANDwidth|BWIDth[:CHANnel<channel>]............cccceeeveereeennnee. 288
[SENSe:]POWer:ACHannel:BANDwidth|BWIDth:ACHANNE.........cccieeceeiiiieieeeeeaeeeeeseeeenienns 288
[SENSe:]POWer:ACHannel:BANDwidth|BWIDth:ALTernate<channel>............cccceeeeveveeenenns 289
[SENSe:]POWer:ACHannel:FILTer:ALPHa:ACHANNEL...........ceeieerieeeiiiiieeeeieeeeeeeeee e e 289
[SENSe:]IPOWer:ACHannel:FILTer:ALPHa:ALTernate<channel>..........cccccevvieeiieieernnnneeennn. 289
[SENSe:]POWer:ACHannel:FILTer:ALPHa:CHANnNel<channel>...........cccccceeeeieveeincceeneeeen, 290
[SENSe:]POWer:ACHannel:FILTer[:STATe]:ACHaNNEL.......cceeiiiiiiiiiiieaeie e 290
[SENSe:]POWer:ACHannel:FILTer[:STATe]:ALTernate<channel>............ccccevreeevrucerenennnnn. 290
[SENSe:]POWer:ACHannel:FILTer[:STATe]:CHANNel<channel>..........ccccceeeeveunennrenneennnnnns 291
[SENSe:]IPOWeEr:ACHANNEIMODE .. ... ciiiiiiieeieieeeeeiriiieieeeeeeeeeeeeeeeessabaeieeeeeeessereeesessananas 291
[SENSe:]POWer:ACHanNel:NAME:ACHEANNEL...........cevueieeiiiiiieeeeeetceeeeeeeeeee e e e eeere e eeeeena 292
[SENSe:]IPOWer:ACHannel:NAME:ALTernate<channel>...........cccoovieeviiiiieeiinieeiiie e 292
[SENSe:]IPOWer:ACHannel:NAME:CHANRNel<channel>...........ccuuceeiieeiiieiceeiice e 292
[SENSe:IPOWer:ACHaNNEIPRESEL......cceviiiieieeeeee et e e et e e e e e e e e e eeeennaas 293
[SENSe:]POWer:ACHanNel:PRESEt:RLEVEL.........ccuuueieieeeieieieiiiiieeeeeeeeeeeeirie s e e e eeeeeeesannns 293
[SENSe:]POWer:ACHannel:REFerence:AUTO ONCE..........ceeeevvvrueeieeeeeieeerriiieeeeeeseeessnnns 294
[SENSe:]POWer:ACHannel:REFerence:TXCHanNNel:AUTO.......cccceereeriiieeieeeeiieeeeeeeieeeeeeens 294
[SENSe:]POWer:ACHannel:REFerence:TXCHannel:MANUAEL..........cccoeevueeeeernieeriieeeeeieee, 294
[SENSe:]IPOWer:ACHannel:SPACING[:ACHANNEN]......ccuuuieiieeice e e et e e e e e e eee 295
[SENSe:]JPOWer:ACHannel:SPACIing:ALTernate<channel>...........cccevvevuiiieiiiineeeiieeeeieeeee, 295
[SENSe:]POWer:ACHannel:SPACing:CHANNel<channel>...........cccooviiiiiiiiiiiicceie e 295
[SENSe:]POWer:ACHannel:TXCHanNNel:COUNL...........coeveiiriuiureiiieieieeeeeeeeeeeeeeeeeeeeveasenannnns 296
[SENSE:]POWEr:BANDWIAtN|BWIDIN. ... eeeeeseeeeeeeeeeeeeeeseseseseseseseseseseeeseseseeeseseseeens 296
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[SENSE:IPOWEIHSPEEM. ....uuueeieeeeeeeeeeeiieieaee s e e e e et e et eeetaaae e e e e e aeeeeeaansaeeeeeeeeeeeeaessnnnnns 296
[SENSE:]POWEIrNCORIECHON. ....uuiieiitieeeeeeitiieeeeeiieeeeeeetaeeeeeeataeeeestanaeeessennaseeernnnaeeerennn 297
[SENSE: IPOWELTRACE. ... it etteteeeeeeetteie e e ettt aaeeeeeetteseeseettaaeesestanasaesessnasassestanneessesrans 297

[SENSe:]POWer:ACHannel:ACPairs <Value>

This command sets the number of adjacent channels (upper and lower channel in
pairs).The figure 0 stands for pure channel power measurement.

Parameters:
<Value> 0to 12 (WCDMA: 0 to 3)
*RST: 1
Example: POW:ACH:ACP 3
Sets the number of adjacent channels to 3, i.e. the adjacent chan-
nel and alternate adjacent channels 1 and 2 are switched on.
Mode: A-F, CDMA, EVDO, TDS, WCDMA

[SENSe:]POWer:ACHannel:BANDwidth|BWIDth[:CHANnel<channel>]
<Bandwidth>

This command sets the channel bandwidth of the specified TX channel in the radio com-
munication system. The bandwidths of adjacent channels are not influenced by this mod-
ification.

With [SENSe<source>:]POWer:HSPeed set to ON, steep-edged channel filters are
available. For further information on filters refer to chapter 4.4.4.7, "List of Available RRC
and Channel Filters", on page 173.

Parameters:
<Bandwidth> 100 Hz to 1000 MHz
*RST: 14 kHz
Example: POW:ACH:BWID:CHAN2 30 kHz
Sets the bandwidth of the TX channel 2 to 30 kHz.
Mode: A-F, CDMA, EVDO, OFDM, OFDMA/WiBro, TDS, WCDMA

[SENSe:]POWer:ACHannel:BANDwidth|BWIDth:ACHannel <Bandwidth>

This command defines the channel bandwidth of the adjacent channel of the radio trans-
mission system. If the bandwidth of the adjacent channel is changed, the bandwidths of
all alternate adjacent channels are automatically set to the same value.

With [SENSe<source>:]POWer:HSPeed set to ON, steep-edged channel filters are
available. For further information on filters refer to chapter 4.4.4.7, "List of Available RRC
and Channel Filters", on page 173 .
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Parameters:
<Bandwidth> 100 Hz to 1000 MHz
*RST: 14 kHz
Example: POW:ACH:BWID:ACH 30 kHz
Sets the bandwidth of all adjacent channels to 30 kHz.
Mode: A-F, CDMA, EVDO, OFDM, OFDMA/WiBro, TDS, WCDMA

[SENSe:]POWer:ACHannel:BANDwidth|BWIDth:ALTernate<channel>
<Bandwidth>

This command defines the channel bandwidth of the specified alternate adjacent chan-
nels of the radio transmission system. If the channel bandwidth of one alternate adjacent
channel is changed (e.g. channel 3), the bandwidth of all subsequent alternate adjacent
channels (e.g. 4-11) is automatically set to the same value.

With [SENSe<source>:]POWer:HSPeed set to ON, steep-edged channel filters are
available. For further information on filters refer to chapter 4.4.4.7, "List of Available RRC
and Channel Filters", on page 173 .

Suffix:
<channel> 1...11

the alternate adjacent channel
Parameters:
<Bandwidth> 100 Hz to 1000 MHz

*RST: 14 kHz
Example: POW:ACH:BWID:ALT2 30 kHz
Mode: A-F, CDMA, EVDO, TDS, WCDMA

[SENSe:]POWer:ACHannel:FILTer:ALPHa:ACHannel <Value>

This command defines the alpha value for the weighting filter for the adjacent channel.

Parameters:
<Value> <numeric value>
*RST: 0,22
Example: POW:ACH:FILT:ALPH:ACH 0,35
Mode: A-F, EVDO, TDS

[SENSe:]POWer:ACHannel:FILTer:ALPHa:ALTernate<channel> <Value>

This command defines the alpha value for the weighting filter for the specified alternate
channel.
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Suffix:
<channel> 1...11
the alternate channel
Parameters:
<Value> <numeric value>
*RST: 0,22
Example: POW:ACH:FILT:ALPH:ALT3 0,35
Sets the alpha value for the weighting filter for the alternate chan-
nel 3 to 0,35.
Mode: A-F, EVDO, TDS

[SENSe:]POWer:ACHannel:FILTer:ALPHa:CHANnel<channel> <Value>

This command defines the alpha value for the weighting filter for the specified TX channel.

Suffix:
<channel> 1...11
the TX channel
Parameters:
<Value> <numeric value>
*RST: 0,22
Example: POW:ACH:FILT:ALPH:CHAN3 0,35
Sets the alpha value for the weighting filter for the TX channel 3
to 0,35.
Mode: A-F, EVDO, TDS

[SENSe:]POWer:ACHannel:FILTer[:STATe]:ACHannel <State>

This command activates the weighting filter for the adjacent channel.

Parameters:
<State> ON | OFF

*RST: OFF
Example: POW:ACH:FILT:ACH ON
Mode: A-F, EVDO, TDS

[SENSe:]POWer:ACHannel:FILTer[:STATe]:ALTernate<channel> <State>
This command activates the weighting filter for the specified alternate channel.

Suffix:
<channel> 1.1
the alternate adjacent channel
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Parameters:
<State> ON | OFF
*RST: OFF
Example: POW:ACH:FILT:ALT3 ON
Activates the weighting filter for alternate channel 3.
Mode: A-F, EVDO, TDS

[SENSe:]POWer:ACHannel:FILTer[:STATe]:CHANnel<channel> <State>

This command activates the weighting filter for the specified TX channel.

Suffix:
<channel> 1..18
the TX channel
Parameters:
<State> ON | OFF
*RST: OFF
Example: POW:ACH:FILT:CHA3 ON
Activates the weighting filter for TX channel 3.
Mode: A-F, EVDO, TDS

[SENSe:]POWer:ACHannel:MODE <Mode>

This command switches between absolute and relative adjacent channel measurement.
The command is only available with span > 0 and if the number of adjacent channels is
greater than 0.

For the relative measurement the reference value is set to the currently measured chan-
nel power using the command [SENSe: | POWler : ACHannel :REFerence : AUTO

ONCE.
Parameters:
<Mode> ABSolute | RELative
ABSolute
absolute adjacent channel measurement
RELative
relative adjacent channel measurement
*RST: RELative
Example: POW:ACH:MODE REL
Sets the adjacent channel measurement mode to relative.
Mode: A-F, CDMA, EVDO, OFDM, OFDMA/WiBro, WCDMA, TDS
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[SENSe:]POWer:ACHannel:NAME:ACHannel <Name>

This command defines a name for the adjacent channel. The name is displayed in the
result diagram and the result table.

Parameters:
<Name> '<string>'
*RST: TX<1...12>
Example: POW:ACH:NAME:ACH 'XYZ'
Defines the name of the adjacent channel as 'XYZ'.
Mode: A-F, EVDO, TDS

[SENSe:]POWer:ACHannel:NAME:ALTernate<channel> <Name>

This command defines a name for the specified alternate channel. The name is displayed
in the result diagram and the result table.

Suffix:
<channel> 1...11
the alternate channel
Parameters:
<Name> '<string>'
*RST: ALT<1...11>
Example: POW:ACH:NAME:ALT3 'XYZ'
Defines the name of the third alternate channel as 'XYZ'.
Mode: A-F, EVDO, TDS

[SENSe:]POWer:ACHannel:NAME:CHANnel<channel> <Name>

This command defines a name for the specified TX channel. The name is displayed in
the result diagram and the result table.

Suffix:
<channel> 1..12
the TX channel
Parameters:
<Name> '<string>'
*RST: TX<1...12>
Example: POW:ACH:NAME : CHAN3 'XYZ'
Defines the name of the third transmission channel as 'XYZ'.
Mode: A-F, EVDO, TDS
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[SENSe:]POWer:ACHannel:PRESet <Setting>

This command adjusts the frequency span, the measurement bandwidths and the detec-
tor as required for the number of channels, the channel bandwidths and the channel
spacings selected in the active power measurement. If necessary, adjacent-channel
power measurement is switched on prior to the adjustment.

To obtain correct results, a complete sweep with synchronization to the end of the sweep
must be performed after the adjustment. Synchronization is possible only in the single
sweep mode.

The result is queried with the CAL.Culate<n>:MARKer<m>:FUNCtion:POWer:
RESult command.

Parameters:
<Setting> ACPower | CPOWer | MCACpower | OBANdwidth | OBWidth | CN
| CNO

Example: POW:ACH:PRES ACP
Sets the frequency span, the measurement bandwidths and the
detector as required for the ACLR measurement.
INIT:CONT OFF

Switches over to single sweep mode.

INIT; *WAI

Starts a sweep and waits for the end of the sweep.
CALC:MARK:FUNC:POW:RES? ACP

Queries the result of the adjacent-channel power measurement.

Mode: A-F, CDMA, EVDO, TDS

[SENSe:]POWer:ACHannel:PRESet:RLEVel

This command adapts the reference level to the measured channel power and — if
required — switches on previously the adjacent channel power measurement. This
ensures that the signal path of the instrument is not overloaded. Since the measurement
bandwidth is significantly smaller than the signal bandwidth in channel power measure-
ments, the signal path can be overloaded although the trace is still significantly below the
reference level. If the measured channel power equals the reference level, the signal path
is not overloaded.

Subsequent commands have to be synchronized with *WAI, *OPC or *OPC? to the end
of the auto range process which would otherwise be aborted.

Example: POW:ACH:PRES:RLEV; *WAT
Adapts the reference level to the measured channel power.

Mode: A-F, CDMA, EVDO, TDS, WCDMA
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[SENSe:]POWer:ACHannel:REFerence:AUTO ONCE

This command sets the reference value to the currently measured channel power for the
relative measurement.

Example: POW:ACH:REF:AUTO ONCE

Mode: A-F, CDMA, EVDO, TDS, WCDMA

[SENSe:]POWer:ACHannel:REFerence:TXCHannel:AUTO <Channel>

This command activates the automatic selection of a transmission channel to be used as
a reference channel in relative adjacent-channel power measurements.

The transmission channel with the highest power, the transmission channel with the low-
est power, or the transmission channel nearest to the adjacent channels can be defined
as a reference channel.

The command is available only for multicarrier channel and adjacent-channel power
measurements with span >0 ( CALCulate<n>:MARKer<m>:FUNCtion:POWer:
SELect on page 203).

Parameters:
<Channel> MINimum | MAXimum | LHIGhest

MINimum

Transmission channel with the lowest power
MAXimum

Transmission channel with the highest power

LHIGhest
Lowermost transmission channel for the lower adjacent channels,
uppermost transmission channel for the upper adjacent channels

Example: POW:ACH:REF:TXCH:AUTO MAX
The transmission channel with the highest power is used as a ref-
erence channel.

Mode: A-F, EVDO, TDS, WCDMA

[SENSe:]POWer:ACHannel:REFerence:TXCHannel:MANual <ChannelNumber>

This command selects a transmission channel to be used as a reference channel in rel-
ative adjacent-channel power measurements.

The command is available only for multicarrier channel and adjacent-channel power
measurements with span >0 ( CALCulate<n>:MARKer<m>:FUNCtion:POWer:
SELect on page 203).

Parameters:
<ChannelNumber> 1 to 18 (WCDMA: number of TX channels)

*RST: 1
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Example: POW:ACH:REF:TXCH:MAN 3
Transmission channel 3 is used as a reference channel.

Mode: A-F, EVDO, TDS, WCDMA

[SENSe:]POWer:ACHannel:SPACing[:ACHannel] <Value>

This command defines the spacing between the carrier signal and the adjacent channel
(ADJ). The modification of the adjacent-channel spacing (ADJ) causes a change in all
higher adjacent-channel spacings (ALT1, ALT2, ...): they are all multiplied by the same
factor (new spacing value/old spacing value).

Parameters:

<Value> 100 Hz to 2000 MHz
*RST: 14 kHz

Example: POW:ACH:SPAC 33kHz
Sets the spacing between the carrier signal and the adjacent
channel to 33 kHz, the alternate adjacent channel 1 to 66 kHz, the
alternate adjacent channel 2 to 99 kHz, and so on.

Mode: A-F, CDMA, EVDO, OFDM, OFDMA/WiBro, TDS, WCDMA

[SENSe:]POWer:ACHannel:SPACing:ALTernate<channel> <Spacing>

This command defines the spacing between the alternate adjacent channels and the TX
channel (ALT1, ALT2, ...). A modification of a higher adjacent-channel spacing causes a
change by the same factor (new spacing value/old spacing value) in all higher adjacent-
channel spacings, while the lower adjacent-channel spacings remain unchanged.

Suffix:

<channel> 1...11
the alternate adjacent channel

Parameters:

<Spacing> 100 Hz to 2000 MHz
*RST: 40 kHz (ALT1), 60 kHz (ALT2), 80 kHz (ALT3), ...

Example: POW:ACH:SPAC:ALT1 100 kHz
Sets the spacing between TX channel and alternate adjacent
channel 1 (ALT1) from 40 kHz to 100 kHz. In consequence, the
spacing between the TX channel and all higher alternate adjacent
channels is increased by the factor 100/40 = 2.5: ALT2 = 150 kHz,
ALT3 =200 kHz, ALT4 = 250 kHz.

Mode: A-F, CDMA, EVDO, TDS, WCDMA

[SENSe:]POWer:ACHannel:SPACing:CHANnel<channel> <Value>

This command defines the channel spacing for the carrier signals.
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Suffix:
<channel> 1...11
the TX channel
Parameters:
<Value> 14 kHz to 2000 MHz
*RST: 20 kHz
Example: POW:ACH:SPAC:CHAN 25kHz
Mode: A-F, CDMA, EVDO, TDS, WCDMA

[SENSe:]POWer:ACHannel:TXCHannel:COUNt <Number>
This command selects the number of carrier signals.

The command is available only for multicarrier channel and adjacent-channel power
measurements with span > 0 (see CAL.Culate<n>:MARKer<m>:FUNCtion:POWer:
SELect on page 203).

Parameters:
<Number> 1t018
*RST: 1
Example: POW:ACH:TXCH:COUN 3
Mode: A, CDMA, EVDO, TDS, WCDMA

[SENSe:]POWer:BANDwidth|BWIDth <Percentage>
This command defines the percentage of the power with respect to the total power.

This value is the basis for the occupied bandwidth measurement (see [SENSe:
]POWer : ACHannel : PRESet on page 293).

Parameters:
<Percentage> 10 to 99.9PCT

*RST: 99PCT
Example: POW:BWID 95PCT
Mode: A-F, CDMA, EVDO, TDS

[SENSe:]POWer:HSPeed <State>

This command switches on or off the high-speed channel/adjacent channel power mea-
surement. The measurement itself is performed in zero span on the center frequencies
of the individual channels. The command automatically switches to zero span and back.

Depending on the selected mobile radio standard, weighting filters with characteristic or
very steep-sided channel filters are used for band limitation.
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Parameters:
<State> ON | OFF
*RST: OFF
Example: POW:HSP ON
Mode: A-F, CDMA, EVDO, TDS, WCDMA

[SENSe:]POWer:NCORrection

When the function is switched on, a reference measurement of the instrument's inherent
noise is carried out. The noise power measured is then subtracted from the power in the
channel that is being examined.

Parameters:
*RST: OFF
Example: POW:NCOR ON
Mode: A-F, CDMA, EVDO, OFDM, OFDMA/WiBro, TDS, WCDMA

[SENSe:]POWer:TRACe <TraceNumber>

This command assigns the channel/adjacent channel power measurement to the indi-
cated trace. The corresponding trace must be active, i.e. its state must be different from
blank.

Note:The measurement of the occupied bandwidth (OBW) is performed on the trace on
which marker 1 is positioned. To evaluate another trace, marker 1 must be positioned to
another trace with CATL.Culate<n>:MARKer<m>:TRACe.

Parameters:
<TraceNumber> 1t06
Example: POW:TRAC 2
Assigns the measurement to trace 2.
Mode: A, CDMA, EVDO, TDS, WCDMA

SENSe:SWEep subsystem

[SENSE:ISWEEP:COUNL. .- eeeeeeeeeeeseeeeseeeeseeseseeseseeseseeseseesessasessesesseseeseseseseseseesesesesens 298
[EST S N ES TN A AT LT o =7 N =SS 298
[SENSe:|SWEEP:EGATEIHOLDOR.....ccieieeeeeieeiiiiieeaeee e e e e e e e e eeeeeeeeeateeas e e e e e eeeaeeeeeeeaensanannn 299
[SENSE:SWEEP:EGATEILENGHN.....ciiiiieeeeeiiieeeetitieeee e e e eeeeeeeeeeeveab b eae s e e e eeeeeeeeeeesssrananns 299
[SENSE:]SWEEP:EGATEPOLANY...uuuiiiiiiiiieeeeietiieeeeeeiiieeeeereetaeseeseeteaeeeseennaeeeseeranaeeeeesnns 299
[SENSE: SWEED:EGATE:SOURCE. ....v.eeeeeeseeeeeeeeseseeeeseseseseeseseseseeseseseseesesesesseseseseseessesenes 300
[SENSe:]SWEep:EGATe: TRACE<K>:COMMENL.....ccuiieieie et 300
[SENSe:]SWEep:EGATe:TRACE<k>: PERIOA......ccciiieiieieee et 300
[SENSe:]SWEep:EGATe: TRACE<k>:STARISIANGE>....cciviitiaieeieeeeeeeeeieeieeae e e e e eeeeeeeenennas 301
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[SENSe:]SWEep:EGATe: TRACE<K>[:STATE<IANGE>]..ceevrrerrrrrrunnnaaaasereeeeeeaeeereeeeeennennnnnnns 301
[SENSE: ISWEEP EGATETYPE. ... iiiiiiie i et e ettt e ettt e e et e e e e e et e e e e e et e e e eeraneeeeeenan 301
[SENSe:]SWEep:EGATEe: TRACE<k>: STOP<IaNGE>......cvueieeiiiruieeeieiriieeeeeerniieeeeesnnaesaesenes 302
[SENSE: I SVWED:POINLS .. eeeeeeeeeereeereseseseeeseseseseeeeeeseseseseseseseseseseeeeeeeeeensesesesenesenesesens 302
[SENSE:ISWERD: TIME ... vt eeeeeeeeeeeeeeeseseeeseeeseseseseseeseseeeeeseseesesaeeseseeseseseeeseseesesneenenes 303
[SENSE:ISWEED: TIME:AUTO .. eeeeeeeeeeeeeeeeeeeeeeseeeeeeseseeeseeeeeeseseseseeeeeseseseseseseesesesenenenen 303
[SENSE: I SWWE D TY PE. ... cieieie e e et et e e e e e e et e ettt a e e e e e e e e e e e eeaaeeeeeeeeeaeeneeesnannannnnns 303

[SENSe:]SWEep:COUNt <NumberSweeps>

This command defines the number of sweeps started with single sweep, which are used
for calculating the average or maximum value. If the values 0 or 1 are set, one sweep is
performed.

For Power vs Time measurements, the command the sets the number of half slots to be
analyzed.

Parameters:
<NumberSweeps> 0 to 32767

*RST: 0 (GSM: 200)

Example: SWE : COUN 64
Sets the number of sweeps to 64.
INIT:CONT OFF

Switches to single sweep mode.
INIT; *WAT

Starts a sweep and waits for its end.

Mode: A, ADEMOD, BT, CDMA, EVDO, PHN, TDS, WCDMA, GSM, NF

[SENSe:]SWEep:EGATe <State>

This command switches on/off the sweep control by an external gate signal. If the external
gate is selected the trigger source is automatically switched to EXTernal as well.

In case of measurement with external gate, the measured values are recorded as long
as the gate is opened. During a sweep the gate can be opened and closed several times.
The synchronization mechanisms with *OPC, *OPC? and *WAI remain completely unaf-
fected.

The sweep end is detected when the required number of measurement points (691 in
"Spectrum" mode) has been recorded.

Parameters:
<State> ON | OFF

*RST: OFF
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Example: SWE :EGAT ON
Switches on the external gate mode.
SWE :EGAT: TYPE EDGE

Switches on the edge-triggered mode.
SWE : EGAT:HOLD 100US

Sets the gate delay to 100 ps.
SWE:EGAT:LEN 500US

Sets the gate opening time to 500 ps.
INIT; *WAT

Starts a sweep and waits for its end.

Mode: A, BT, EVDO, TDS, WLAN, OFDM, OFDMA/WiBro

[SENSe:]SWEep:EGATe:HOLDoff <DelayTime>

This command defines the delay time between the external gate signal and the continu-
ation of the sweep.

Note: Using gate mode "level" (see [SENSe: ] SWEep:EGATe: TYPE on page 301) and
an IFP trigger (see TRIGger<n>[:SEQuence] : SOURce on page 328), the holdoff time
for the IFP trigger is ignored for frequency sweep, FFT sweep, zero span and 1Q mode

measurements.
Parameters:
<DelayTime> 0sto30s
*RST: Os
Example: SWE :EGAT:HOLD 100us
Mode: A, ADEMOD, BT, EVDO, TDS

[SENSe:]SWEep:EGATe:LENGth <Timelnterval>

In case of edge triggering, this command determines the time interval during which the
instrument sweeps.

Parameters:
<Timelnterval> 125nsto 30s

*RST: 400us
Example: SWE:EGAT :LENG 10ms
Mode: A, BT, EVDO, TDS

[SENSe:]SWEep:EGATe:POLarity <Polarity>

This command determines the polarity of the external gate signal. The setting applies
both to the edge of an edge-triggered signal and the level of a level-triggered signal.
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Parameters:
<Polarity> POSitive | NEGative
*RST: POSitive
Example: SWE:EGAT:POL POS
Mode: A, ADEMOD, BT, EVDO, TDS, WCDMA

[SENSe:]SWEep:EGATe:SOURce <Source>

This command toggles between the available signal sources for the gate mode. If an IF
power signal is used, the gate is opened as soon as a signal at > -20 dBm is detected
within the IF path bandwidth (10 MHz).

Parameters:

<Source> EXTernal | IFPower | VIDeo | RFPower | PSE
*RST: IFPower

Example: SWE:EGAT:SOUR IFP
Switches the gate source to IF power.

Mode: A, ADEMOD, BT, EVDO, TDS, WCDMA, CDMA

[SENSe:]SWEep:EGATe:TRACe<k>:COMMent <Comment>

Defines a comment for one of the traces for gated triggering.

Suffix:
<k> 1...6
trace
Parameters:
<Comment> <string>
Example: SWE:EGAT:TRAC1:COMM "SlotA"
Mode: A, BT, EVDO, TDS

[SENSe:]SWEep:EGATe:TRACe<k>: PERiod <Value>

This command defines the length of the period to be traced using gated triggering.

Suffix:
<k> 1...6
trace
Parameters:
<Value> <numeric value>
*RST: Os
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Example: SWE:EGAT:TRAC1:PER 5ms
Defines the period for gated triggering to 5 ms.
Mode: A, BT, EVDO, TDS

[SENSe:]SWEep:EGATe:TRACe<k>:STARt<range> <Value>

This command defines the starting point for the range to be traced using gated triggering.

Suffix:
<k> 1...6
trace
<range> 1..3
range
Parameters:
<Value> <numeric value>
*RST: OFF
Example: SWE:EGAT:TRAC1:STAR] 3ms
Sets the Starting point for range 1 on trace 1 at 3 ms.
Mode: A, BT, EVDO, TDS

[SENSe:]SWEep:EGATe:TRACe<k>[:STATe<range>] <State>

This command activates or deactivates tracing for a specific range using gated triggering.

Suffix:
<k> 1...6
trace
<range> 1..3
range
Parameters:
<State> ON | OFF
*RST: OFF
Example: SWE:EGAT:TRAC1:STAT1 ON
Activates tracing for range 1 of trace 1.
Mode: A, BT, EVDO, TDS

[SENSe:]SWEep:EGATe:TYPE <Type>
This command sets the type of triggering by the external gate signal.

A delay between applying the gate signal and the start of recording measured values can
be defined, see [SENSe: ] SWEep:EGATe: HOLDof f on page 299.
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Parameters:

<Type> LEVel | EDGE
LEVel
The gate is level-triggered:
After detection of the gate signal, the gate remains open until the
gate signal disappears. The gate opening time cannot be defined
with the command [SENSe: ] SWEep:EGATe : HOLDof f.
Note: Using gating with gate mode "level" and an IFP trigger (see
TRIGger<n>[:SEQuence] : SOURce on page 328), the holdoff
time for the IFP trigger is ignored for frequency sweep, FFT sweep,
zero span and IQ mode measurements.
EDGE
The gate is edge-triggered:
After detection of the set gate signal edge, the gate remains open
until the gate delay ([ SENSe: | SWEep:EGATe: HOLDof ) has
expired.
*RST: EDGE

Example: SWE :EGAT: TYPE EDGE

Mode: A, ADEMOD, BT, EVDO, TDS

[SENSe:]SWEep:EGATe:TRACe<k>: STOP<range> <Value>

This command defines the stopping point for the range to be traced using gated triggering

Suffix:
<k> 1...6
trace
<range> 1...3
range
Parameters:
<Value> <numeric value>
*RST: 1us
Example: SWE :EGAT: TRAC1:STOP1 5ms
Sets the stopping point for range 1 on trace 1 at 5 ms.
Mode: A, BT, EVDO, TDS

[SENSe:]SWEep:POINts <NumberPoints>

This command defines the number of measurement points to be collected during one
sweep.

Note: For Spurious Emissions measurements the maximum number of sweep points in
all ranges is limited to 100001.
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Parameters:
<NumberPoints> 101 to 32001

*RST: 691 (NF: 11)
Example: SWE:POIN 251
Mode: A, ADEMOD, BT, CDMA, EVDO, TDS, NF, PHN, WCDMA

[SENSe:]SWEep:TIME <Time>
This command defines the sweep time.
The range depends on the frequency span.

If this command is used in analyzer mode, automatic coupling to resolution bandwidth
and video bandwidth is switched off.

Parameters:
<Time> refer to data sheet
*RST: (AUTO is set to ON)
Example: SWE:TIME 10s
Mode: ALL

[SENSe:]SWEep:TIME:AUTO <State>
In realtime mode, this command automatically sets the sweep time to 32 ms.

In analyzer mode, this command controls the automatic coupling of the sweep time to
the frequency span and bandwidth settings. If [SENSe : | SWEep : TTME is used, automatic
coupling is switched off.

Parameters:
<State> ON | OFF
*RST: ON
Example: SWE:TIME:AUTO ON
Activates automatic sweep time.
Mode: A, BT, CDMA, EVDO, RT, TDS, NF, WCDMA

[SENSe:]SWEep:TYPE <Type>

W —
Operating Manual 1173.0766.02 — 04.1 303



R&S® FSV-K84 1xEV-DO Analysis Options R&S FSV-K84/-K85

Remote Commands of the 1XxEV-DO Analysis

Parameters:
<Type> SWE | AUTO | FFT
SWE
Sweep list
AUTO
Automatic selection of the sweep type.
FFT
FFT mode
*RST: AUTO
Sets the sweep type.
Example: SWE:TYPE FFT
Mode: all

Other Commands in the SENSe Subsystem

[SENSe:]JAVERage<n>:COUNt <NoMeasurements>

This command defines the number of measurements which contribute to the average
value in the window specified by the AVERage<n> suffix.

Note that continuous averaging is performed after the indicated number has been
reached in continuous sweep mode.

In single sweep mode, the sweep is stopped as soon as the indicated number of meas-
urements (sweeps) is reached. Synchronization to the end of the indicated number of
measurements is only possible in single sweep mode.

This command has the same effect as the [SENSe<source>:]SWEep: COUNt com-
mand. In both cases, the number of measurements is defined whether the average cal-
culation is active or not.

The number of measurements applies to all traces in the window.

Suffix:

<n> window; For applications that do not have more than 1 measure-
ment window, the suffix <n> is irrelevant.

Parameters:

<NoMeasurements> 0 to 32767
*RST: 0

Example: SWE : CONT OFF

Switching to single sweep mode.
AVER:COUN 16

Sets the number of measurements to 16.
AVER:STAT ON

Switches on the calculation of average.
INIT; *WAI

Starts the measurement and waits for the end of the 16 sweeps.
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Mode: all

[SENSe:]JAVERage<n>[:STATe<Trace>] <State>

This command switches on or off the average calculation for the selected trace in the
window specified by the AVERage<n> suffix.

Suffix:
<n> window; For applications that do not have more than 1 measure-
ment window, the suffix <n> is irrelevant.
<Trace> 1...6
trace
Parameters:
<State> ON | OFF
*RST: OFF
Example: AVER OFF
Switches off the average calculation for trace 1.
AVER:STAT3 ON
Switches on the average calculation for trace 3.
Mode: all

STATus subsystem

STATUS:QUEStIoNable:SYNC:CONDIION. ...cuuiitiieiiiiieiieieir et ra e ea e ra e e eaa e eens 305
STATuUs:QUEStIONable:SYNCLEVENL. ...t 305

STATus:QUEStionable:SYNC:CONDition?

This command reads the information on the error situation in the code domain power
analysis.

Return values:

<Result> If the resultis ON, an error occurred. Details can be obtained using
STAT:QUES: SYNC:EVEN.
*RST: OFF

Example: STAT:QUES: SYNC: COND?

Usage: Query only

Mode: WCDMA, CDMA, EVDO

STATus:QUEStionable:SYNC[:EVEN{]?

This command reads the information on the error situation in the code domain power
analysis. The value can only be read once. For details on the possible errors see chap-
ter 4.6, "Status Reporting System of the 1xEV-DO Analysis", on page 335.
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Return values:

<Result> 0[1]2|3|4|5|6tc14]15
Example: STAT:QUES:SYNC[:EVEN]?
Usage: Query only

Mode: CDMA, EVDO

4.5.8 TRACe Subsystem

The TRACe subsystem controls access to the instrument's internal trace memory.

TRACESNZ[IDATAL it 306

TRACe<n>[:DATA]? <Data>
Returns the measurement results for the selected trace.

Suffix:

<n> 1..4
window

Query parameters:

<Data> TRACE1 | TRACE2 | TRACE3 | TRACE4 | CTABIe | LIST
TRACE1 | TRACE2 | TRACE3 | TRACE4
Reads out the trace data of measurement windows 1 to 4.
The return values for each measurement type are described in
chapter 4.5.9, "TRACe:DATA Results", on page 306.
CTABIle
For the "Channel Table" result display, reads out the maximum
values of the timing/phase offset between each assigned channel
and the pilot channel (see also chapter 4.5.9.14, "Channel Table
(CTABIe, BTS Mode)", on page 315).
LIST
Returns the peak list. For each peak the following entries are
given:
<peak frequency>, <absolute level of the peak>, <distance to the
limit line>

Usage: Query only
Mode: EVDO

4.5.9 TRACe:DATA Results

The measurement results for a specific trace are queried using TRACe<n>[ :DATA]. The
format of the results varies according to the measurement type and is described here.

4.59.1 Code Domain Power (BTS MOUE)........cuuiiiiiiiiiiiee e iiiiee e et e e e e sitaeee e enraeeaa e 307
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4592
4593
4594
4595
4596
4597
45938
4599
4.5.9.10
4.59.11
4.5.9.12
4.5.9.13
4.59.14
4.59.15
4.5.9.16
4.5.9.17
4.5.9.18
4.5.9.19
4.5.9.20
4.5.9.21
4.5.9.22

4.5.9.1

Remote Commands of the 1XxEV-DO Analysis

Code Domain Power (MS MOGE)......c.ccccoieiiiiiiiiiiieiieeteeeeee e e e e e e e e e e e e e e e e e e eeeeae e 308
General Results/ Channel Results (BTS MOdE).......uvviiiiiiieeiieiiiiiiiiiieieeeee e 309
Result Summary (MS Mode)........cccueiiiiiiiieeeeee e 310
Power vs Chip (BTS MOGE)......uuuiiiiiiiieee ittt e e e e e e 312
Power vs Halfslot (MS MOAE)......cooiiiiiiieiiiieceeeee e 312
POWEr VS SYMDOL..... ..o ———— 312
ComMPOSItE EVM. .. ..t ataaaaaaa e e e e e e e 312
Composite Data EVM (MS MOAE).......cccuiiiiiiiiieieeeeee et 312
Composite Data Constellation (MS MOdE).........coceeveeeiiiiiiiciceeeee e 312
Composite Data Bitstream (MS MOd€)........ccoooeiiieiiiei e 313
Channel Table (Trace, BTS MOAE).........uuuuuiiiiiiiiiiiiieiiieeeee ettt a e 313
Channel Table (Trace, MS MOAE)........ccccuuiiiiiiiiiiieiee e a e 314
Channel Table (CTABIe, BTS MOE).........ccoooiiiiiiecceteteeeee et a e 315
Channel Table (CTABIE, MS MOAE)........c.cceeiiiiiiiieieeee e a e e 316
Channel BitStream.........c..oiiiiii e 316
Peak Code DOMAIN EFTON.........uuiiiiiieiiiic ettt 317
Code Domain Error (BTS MOAE).......ccccceiiiiiiieieeeeee ettt e e e 317
Code Domain Error (MS MOE)........oviiiiiiiiiiiieiieeeeeeeeeeee e 317
Symbol Constellation..........ccooiiiiii e e e e e 318
EVM VS SYMDOL..... .ot a e e 318
Composite CoNStEIIAtioN........c.oiiiiiiiiiee e 319

Code Domain Power (BTS mode)

The command returns three values for each code in a channel in the following order:

<code number>,<absolute level | relative level >,< power ID>

Value Description Range Unit
<code number> code number of the channel {0... spreading factor-1}
<absolute level> absolute level of the code channel at | {-* ... «} dBm

the selected channel slot

<relative level> relative level of the channel refer- {-e0 ... =} dB
enced to total power in the channel
type

<power ID> power indication {0,1}

0 — inactive channel

1 — active channel
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The number of codes that are displayed corresponds to the spreading factor. The spread-
ing factor in turn depends on the selected channel types. Therefore, 32 value triplets are
returned for PILOT and PREAMBLE channels, 16 value triplets for DATA channels and
64 value triplets for MAC channels (see chapter 4.4.4.2, "Working with Channel
Tables", on page 168).

In addition, the output depends on the mapping settings. The output is either the | branch,
the Q branch or the complex signal.

Code Domain Power (MS mode)

The command returns four values for each code in a channel in the following order:

<code class>, <code number>,<absolute level | relative level >,< power ID>

Value Description Range Unit
<code class> Code class of the channel; with

Hadamard order it is usually code

class 4.
<code number> code number of the channel {0... spreading factor-1}
<absolute level> absolute level of the code channel at | {-= ... «} dBm

the selected channel slot

<relative level> relative level of the channel (referred | {-~ ... «} dB
to the total or pilot power, see the
[SENSe: ]CDPower:PREFerence
command

<power ID> power indication {0,1,3}
0 — inactive channel
1 — active channel

3 - Quasi-inactive channel (on the
analyzed branch, the channel is not
occupied, but an active channel
exists on the other branch)

Power values of the individual codes are usually given in "Hadamard" order; the consoli-
dated channel power is returned in "BitReverse" order. The Hadamard or BitReverse
order is important for sorting the channels and consolidation (see [SENSe:

]CDPower :ORDer on page 261).

With Hadamard, the individual codes are output in ascending order with their code power.
The number of codes which are output corresponds to spreading factor 16.

With BitReverse, codes which belong to a particular channel are adjacent to each other
and are therefore output in the class of the channel together with the channel power. The
maximum number of codes or channels that are output cannot be higher than spreading
factor 16, and decreases with each concentrated channel.

A programming example for a query for 2 channels is given in chapter 4.5.11.1, "Retriev-
ing Trace Results", on page 333.
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General Results/ Channel Results (BTS Mode)

The command returns 30 values for the selected channel in the following order:

<FERRor>, <FERPpm>, <CERRor>, <TFRame>, <RHOPilot>, <RHO1>, <RHO2>,
<PPILot>, <PMAC>, <PDATa>, <PPReamble>, <MACCuracy>, <DMTYpe>, <MAC-
Tive>, <DACTive>, <PLENGth>, <RHO>, <PCDerror>, <|QIMbalance>, <IQOFfset>,
<SRATe>, <CHANnel>, <SFACtor> <TOFFset>, <POFFset>, <CDPRelative>, <CDPab-
solute>, <EVMRms>, <EVMPeak>, <MTYPe>

Value Description Range Unit
<FERRor> Frequency error Hz
<FERPpm> Frequency error ppm
<CERRor> Chip rate error ppm
<TFRame> Trigger to frame

Note:

The Trigger to Frame value (TFRame) supplies a '9'

if the trigger is at FREE RUN. The Timing/Phase Off-

set values (TOFFset/POFFset) supply a '9' if timing

and phase measurement is disabled (refer to

CDP:TPM) or the number of active channels is higher

than 50
<RHOPiIlot> RHO over all slots for the pilot area {0...1}
<RHO1> RHOoverall-1 over all slots over all chips with start of | {0...1}

averaging at the half-slot limit
<RHO2> RHOoverall-2 over all slots over all chips with start of | {0...1}

averaging at the quarter-slot limit
<PPILot> Absolute power in the PILOT channel type dBm
<PMAC> Absolute power in the MAC channel type dBm
<PDATa> Absolute power in the DATA channel type dBm
<PPReamble> Absolute power in the PREAMBLE channel type dBm
<MACCuracy> Composit EVM %
<DMTYpe> Modulation type in the DATA channel type:

2 = QPSK,

3 =8-PSK,

4 =16-QAM

10 = 64 QAM
<MACTive> Number of active MAC channels
<DACTive> Number of active DATA channels
<PLENGth> Length of preamble in chips
<RHO> RHO value for the selected channel type/slot
<PCDerror> Peak Code Domain error dB

<|QIMbalance>

IQ imbalance

%
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5 = 2BPSK (if complex analysis selected for PILOT,
PREAMBLE or MAC)

Value Description Range Unit
<IQOFfset> 1Q offset %
<SRATe> Symbol rate ksps
<CHANnel> Channel number
<SFACtor> Spreading factor of the channel
<TOFFset> If the evaluation of the timing and phase offset is not S
active (see [SENSe: ]| CDPower:TPMeas
on page 266) or more than 50 active channels are in
the signal, the value 9 is returned. For inactive chan-
nels, the value 9 is returned.
<POFFset> If the evaluation of the timing and phase offset is not
active (see [SENSe: | CDPower : TPMeas
on page 266) or more than 50 active channels are in
the signal, the value 9 is returned. For inactive chan-
nels, the value 9 is returned.
<CDPRelative> relative level of the channel referenced to total power | {- ... «} dB
in the channel type
<CDPAbsolute> absolute level of the code channel at the selected {-e0 ... =} dBm
channel slot
<EVMRms> Error vector magnitude rms %
<EVMPeak> Error vector magnitude peak %
<MTYPe> Modulation type:
0 = BPSK-I,
1=BPSK-Q,
2 =QPSK,
3 =8-PSK,
4 =16-QAM,

Result Summary (MS Mode)

The command returns 25 values in the following order:

<SLOT>, <PTOTal>, <PPICh>, <PRRI>, <RHO>, <MACCuracy>, <PCDerror>,

<ACTive>, <FERRor>, <FERPpm>, <DRPich>, <RHOVerall>, <TFRame>, <CERRor>,
<IQOFfset>, <lQIMbalance>, <SRATe>, <CHANnel>, <SFACtor>, <TOFFset>, <POFF-
set>, <CDPRelative>, <CDPabsolute>, <EVMRms>, <EVMPeak>

Value Description Range Unit
Global results of selected half slot

<SLOT> Half-slot number

<PTOTal> Total power dBm
<PPICh> Pilot power dBm
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Value Description Range Unit
<PRRI> RRI power dBm
If the RRI is not active, its displayed PRRI value is —

200 dBm. In this case, the DRPich is set to —200 dB.

<RHO> RHO value for the selected channel type/slot
<MACCuracy> Composite EVM %
<PCDerror> Peak Code Domain error dB
<IQOFfset> 1Q offset %
<lQIMbalance> IQ imbalance %
Global results of all half slots
<FERRor> Frequency error Hz
<FERPpm> Frequency error ppm
<DRPich> Delta RRI/PICH dB
<CERRor> Chip rate error ppm
<TFRame> Trigger to frame
Note:
The Trigger to Frame value (TFRame) supplies a '9'
if the trigger is at FREE RUN. The Timing/Phase Off-
set values (TOFFset/POFFset) supply a '9' if timing
and phase measurement is disabled (refer to
CDP:TPM) or the number of active channels is higher
than 50
Channel results
<SRATe> Symbol rate ksps
<CHANnel> Channel number
<SFACtor> Spreading factor of the channel
<TOFFset> If the evaluation of the timing and phase offset is not S
active (see [SENSe: ]| CDPower:TPMeas
on page 266) or more than 50 active channels are in
the signal, the value 9 is returned. For inactive chan-
nels, the value 9 is returned.
<POFFset> If the evaluation of the timing and phase offset is not
active (see [SENSe: | CDPower : TPMeas
on page 266) or more than 50 active channels are in
the signal, the value 9 is returned. For inactive chan-
nels, the value 9 is returned.
<CDPRelative> relative level of the channel referenced to total power | {- ... «} dB
in the channel type
<CDPAbsolute> absolute level of the code channel at the selected {-e0 ... =} dBm
channel slot
<EVMRms> Error vector magnitude rms %
<EVMPeak> Error vector magnitude peak %
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4.5.9.5

4.5.9.6

4.5.9.7

4.5.9.8

4.5.9.9

4.5.9.10

Remote Commands of the 1XxEV-DO Analysis

Power vs Chip (BTS Mode)

The command returns one value for each chip:
<level value in dBm>

The number of results that are displayed is always 2048, one power level for each chip.

Power vs Halfslot (MS Mode)

The command returns one value pair for each half-slot:
<half-slot number>, <level value in dB>

The number of returned value pairs corresponds to the IQ capture length.

Power vs Symbol

The command returns one value for each symbol:
<value in dBm>

In BTS mode, the number of results depends on the number of symbols and is between
2 and 100.

In MS mode, the number of values depends on the spreading factor:
Spreading factor 16 : 64 values
Spreading factor 8 : 128 values
Spreading factor 4 : 256 values

Composite EVM

The command returns two values for each (half-)slot in the following order:
<(Half-)Slot number>, <value in %>

The number of value pairs that is displayed corresponds to the 1Q capture length. There-
fore the number of results is between 2 and 12.

Composite Data EVM (MS Mode)

The command returns the error vector magnitude for each despreaded chip of the com-
posite data channel. The number of returned values is 1024.

Composite Data Constellation (MS Mode)

The command returns the real and imaginary parts from each despreaded chip of the
composite data channel.
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4.5.9.11 Composite Data Bitstream (MS Mode)

The command returns the bitstream of one half slot for the composite data channel. The
number of returned bits depends on the modulation type of the composite data channel:

Modulation Type Number of returned bits
Q4Q2 1536
E4E2 2304

4.5.9.12 Channel Table (Trace, BTS mode)

The command returns 8 values for all active channels in the following order:

<channel type>, <code class>, <code number>, <modulation>, <absolute level>, <rela-
tive level>, <timing offset>, <phase offset>

The channels are listed in the following channel type order: PILOT, MAC, PREAMBLE,
DATA. Within the channel types, the channels are sorted in ascending code number

order.
Value Description Range Unit
<channel type> channel type indication {0...7} <channel
The channel type is coded with numbers as follows: type>
0 = PILOT,
1=MAC,
2 = PREAMBLE with 64chip,
3 = PREAMBLE with 128chip,
4 = PREAMBLE with 256c¢hip,
5 = PREAMBLE with 512chip,
6 = PREAMBLE with 1024chip,
7 =DATA
<code class> code class of the channel. {2...7}
Code class depends on channel type:
PILOT:5
MAC:6
PREAMBLE:5
DATA:4 (spreading factor = 200de dlass)
<code number> code number of the channel {0...spreading
factor-1}
<modulation> Modulation type including mapping:
0 = BPSK-I
1= BPSK-Q
2=QPSK
3=8-PSK
4 =16-QAM
10 = 64-QAM

W —
Operating Manual 1173.0766.02 — 04.1 313



R&S® FSV-K84
e

1xEV-DO Analysis Options R&S FSV-K84/-K85

Remote Commands of the 1XxEV-DO Analysis

Value

Description

Range

Unit

<absolute level>

absolute level of the code channel at the selected
channel slot

fro )

dBm

<relative level>

relative level of the channel referenced to total power
in the channel type

feo o}

dB

<timing offset>

Timing offset of the channel to the frame start. Refer-
red to the first active channel in seconds. If the eval-
uation of the timing and phase offset is not active (see
[SENSe: ]CDPower : TPMeas on page 266) or more
than 50 active channels are in the signal, the value 9
is returned. For inactive channels, the value 9 is
returned.

<phase offset>

Phase offset Referred to the first active channel in
rad. If the evaluation of the timing and phase offset is
not active (see [SENSe: | CDPower:TPMeas

on page 266) or more than 50 active channels are in
the signal, the value 9 is returned. For inactive chan-
nels, the value 9 is returned.

rad

4.5.9.13 Channel Table (Trace, MS mode)

The command returns 8 values for each channel in the following order:

<channel type>, <code class>, <code number>, <mapping>, <absolute level>, <relative
level>, <timing offset>, <phase offset>

Value

Description

Range

Unit

<channel type>

The channel type is coded with numbers as follows:
0=PICH

1=RRI

2 =DATA

3=ACK

4=DRC

5= INACTIVE

6 =DSC

7 = Auxiliary Pilot

0.7

<channel
type>

<code class>

code class of the channel; specifies the spreading
factor of the channel:

Class 4 corresponds to spreading factor 16 (symbol
rate 76.8 ksps), class 2 to the lowest permissible
spreading factor 4 (symbol rate 307.2 ksps)

2.4

<code number>

code number of the channel

{0...spreading
factor-1}

<mapping>

Modulation type including mapping:
0 =1 branch

1= Q branch

2 =1]and Q branch

<absolute level>

absolute level of the channel

{reo o 0}

dBm
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Value Description Range Unit

<relative level> relative level of the channel referred to the total or pilot
power (see [SENSe:]CDPower:PREFerence
on page 262)

-~

w0 ... w0} dB

<timing offset> Timing offset of the channel referred to the pilot in s
seconds
<phase offset> Phase offset referred to the pilot in rad. If the evalu- rad

ation of the timing and phase offset is not active (see
[SENSe: ]CDPower : TPMeas on page 266) or more
than 50 active channels are in the signal, the value 9
is returned. For inactive channels, the value 9 is
returned.

All detected active channels are output first, followed by the inactive or quasi—active
channels. The channels are sorted in ascending code number order (with identical code
numbers: the | branch first, followed by the Q branch). The unassigned codes are dis-
played together with code class 4.

4.5.9.14 Channel Table (CTABIle, BTS Mode)

The command returns 12 values (including 4 reserved values) for maximum timing and
phase offsets in the following order:

<max. time offset in s>, <channel type>, <code number for max. time>, <code class for
max. time>, <max. phase offset in rad>, <channel type>, <code number for max. phase>,
<code class for max. phase>, <reserved 1>, ..., <reserved 4>

Table 4-17: Return values for parameter "CTABle"

Value Description Range Unit
<max. time offset> | Max timing offset value of all channels s
<channel type> channel type indication {0...7}

The channel type is coded with numbers as follows:
0 =PILOT

1=MAC

2 = PREAMBLE with 64chip

3 = PREAMBLE with 128chip

4 = PREAMBLE with 256chip

5 = PREAMBLE with 512chip

6 = PREAMBLE with 1024chip

7 = DATA
<code number for | The code number which has max timing offset value
max. time>
<code class for The code class which has max timing offset value
max. time>
<max. phase off- Max phase offset value of all channels rad
set>
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Value Description Range Unit

<code number for The code number which has max phase offset value
max. phase>

<code class for The code class which has max phase offset value
max. phase>

<reserved> reserved for future functionality {0}

4.5.9.15 Channel Table (CTABIle, MS Mode)

In addition to the results of the channel table which are output using the TRACE param-
eter, the CTABIle parameter provides the maximum values of the TIMING and PHASE
OFFSET together with the associated channel.

The command returns 12 values (including 6 reserved values) for maximum timing and
phase offsets in the following order:

<max. time offset>, <code number for max. time>, <code class for max. time>, <max.
phase offset in rad>, <code number for max. phase>, <code class for max. phase>,
<reserved 1>, ..., <reserved 6>

Table 4-18: Return values for parameter "CTABle"

Value Description Range Unit

<max. time offset> | Max timing offset value of all channels ]

<code number for | The code number which has max timing offset value

max. time>

<code class for The code class which has max timing offset value

max. time>

<max. phase off- Max phase offset value of all channels rad
set>

<code number for The code number which has max phase offset value
max. phase>

<code class for The code class which has max phase offset value
max. phase>
<reserved> reserved for future functionality {0}

4.5.9.16 Channel Bitstream

The command returns the bitstream of one slot, i.e. it returns one value for each bit (either
0 or 1) in a symbol:

<bit 1>, <bit 2>,..., <bit n>

The number of returned bits depends on the modulation type. For BPSK modulated sig-
nals there is one bit per symbol, for 2BPSK and QPSK signals there are 2 bits per symbol,
for 8-PSK modulated signals there are 3 bits per symbol and for 16QAM modulated signal
there are 4 bits per symbol. Accordingly, the bitstream per slot is of different lengths. The
number of results is between 2 and 400.
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4.5.9.18

4.5.9.19
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If a channel is detected as being inactive, the invalid bits in the bit stream are identified
by "9"_

Peak Code Domain Error

The command returns two values for each (half-)slot in the following order:
<(half-)slot number>, <level value in dB>

The number of results corresponds to the 1Q capture length. The number of results is
between 2 and 12.

Code Domain Error
Code Domain Error (BTS Mode)

The command returns three values for each code in a channel in the following order:

<code number>,<error power >,< power |ID>

Value Description Range Unit
<code number> number of the code
<error power> value of the composite EVM %
<power ID> power indication {0,1}

0 — inactive channel,

1 — active channel

The number of results corresponds to the spreading factor. The spreading factor in turn
depends on the selected channel types. Therefore, 32 value triplets are returned for
PILOT and PREAMBLE channels, 16 value triplets for DATA channels and 64 value
triplets for MAC channels (see chapter 4.4.4.2, "Working with Channel Tables",

on page 168).

In addition, the output depends on the mapping settings. The output is either the | branch,
the Q branch or the complex signal.

Code Domain Error (MS Mode)

The command returns four values for each channel in the following order:

<code class>, <code number><error power >,< power |ID>

Value Description Range Unit

<code class> Code class of the channel; usually 4
since the CDEP is displayed in base

<code number> code number of the channel {0... spreading factor-1}
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4.5.9.21
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Value Description Range Unit

<error power> absolute level of the error power; no | {-« ... «} dB
difference of power between the
Hadamard and BitReverse order

<power ID> power indication {0,1,3}
0 — inactive channel
1 — active channel

3 - Quasi-inactive channel (on the
analyzed branch, the channel is not
occupied, but an active channel
exists on the other branch)

The Hadamard or BitReverse order is important for sorting the channels (see the
[SENSe: ] CDPower : ORDer command). With Hadamard order, the individual codes are
output in ascending order. With BitReverse order, codes which belong to a particular
channel are adjacent to each other. Since an error power is output for the code domain
error power, consolidation of the power values is not appropriate. The number of codes
that are output therefore generally corresponds to the base spreading factor 16.

Symbol Constellation

The command returns two values, the real and imaginary parts, for each symbol in the
following order:

<re 0>, <im 0>, <re 1>, <im 1>, ..., <re n>, <im n>

In BTS mode, the number of results depends on the number of symbols and is between
2 and 100.

In MS mode, the number of values depends on the spreading factor:
Spreading factor 16 : 64 values
Spreading factor 8 : 128 values

Spreading factor 4 : 256 values

EVM vs Symbol

The command returns one value for each symbol:
<value in % symbol 0>

In BTS mode, the number of results depends on the number of symbols and is between
2 and 100.

In MS mode, the number of values depends on the spreading factor:
Spreading factor 16 : 64 values
Spreading factor 8 : 128 values
Spreading factor 4 : 256 values

W —
Operating Manual 1173.0766.02 — 04.1 318



R&S® FSV-K84

1xEV-DO Analysis Options R&S FSV-K84/-K85

4.5.9.22

4510

4.5.10.1
45.10.2
45.10.3

4.5.101

Remote Commands of the 1XxEV-DO Analysis

Composite Constellation

The command returns two values, the real and imaginary parts, for each chip in the fol-
lowing order:

<re chip 0>, <im chip 0>, <re chip 1>, <im chip 1>, ..., <re chip n>, <im chip n>

The number of results corresponds to the number of chips from the 1024 chips in a half
slot.

Other Commands Referenced in this Manual
The following commands are identical to those in the base unit and are included in this
manual only because they are specifically referenced to here.

See also chapter4.5.6, "SENSe Subsystem", on page 256 and chapter 4.5.2, "CALCulate
Subsystem"”, on page 195
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TRIGGEr COMMANGS......iiiiiiiei ittt e e st e e e e s abbeeeea e 326
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INPut commands

INPut:ATTenuation <Value>

This command programs the input attenuator. To protect the input mixer against damage
from overloads, the setting 0 dB can be obtained by entering numerals, not by using the
DOWN command.

The attenuation can be set in 5 dB steps (with option R&S FSV-B25: 1 dB steps). If the
defined reference level cannot be set for the set RF attenuation, the reference level is
adjusted accordingly.

In the default state with "Spectrum" mode, the attenuation set on the step attenuator is
coupled to the reference level of the instrument. If the attenuation is programmed directly,
the coupling to the reference level is switched off.

This function is not available if the R&S Digital I/Q Interface (R&S FSV-B17) is active.

Parameters:

<Value> <numeric_value> in dB; range specified in data sheet
*RST: 10 dB (AUTO is set to ON)

Example: INP:ATT 30dB
Sets the attenuation on the attenuator to 30 dB and switches off
the coupling to the reference level.

Mode: all

W —
Operating Manual 1173.0766.02 — 04.1 319



R&S® FSV-K84 1xEV-DO Analysis Options R&S FSV-K84/-K85
e e s |

Remote Commands of the 1XxEV-DO Analysis

INPut:ATTenuation:AUTO <State>

This command automatically couples the input attenuation to the reference level (state
ON) or switches the input attenuation to manual entry (state OFF).

This function is not available if the R&S Digital I/Q Interface (R&S FSV-B17) is active.

Parameters:

<State> ON | OFF
*RST: ON

Example: INP:ATT:AUTO ON
Couples the attenuation set on the attenuator to the reference
level.

Mode: All

INPut:COUPIling <CouplingType>
Toggles the RF input of the analyzer between AC and DC coupling.
This function is not available if the R&S Digital 1/Q Interface (R&S FSV-B17) is active.

Parameters:
<CouplingType> AC |DC

*RST: AC
Example: INP:COUP:DC
Mode: A, ADEMOD, BTS, CDMA, EVDO, TDS, VSA, WCDMA

INPut:DIQ:CDEVice

This command queries the current configuration and the status of the digital baseband
input from the optional R&S Digital I/Q Interface (option R&S FSV-B17).

For details see the section "Interface Status Information” for the R&S Digital I/Q Interface
(R&S FSV-B17) in the description of the base unit.

Return values:

<ConnState> Defines whether a device is connected or not.
l?lo device is connected.
1
A device is connected.
<DeviceName> Device ID of the connected device
<SerialNumber> Serial number of the connected device
<PortName> Port name used by the connected device
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<SampleRate>

<MaxTransferRate>

<ConnProtState>

<PRBSTestState>

<SampleRateType>

<Placeholder>

Example:

Mode:

Remote Commands of the 1XxEV-DO Analysis

Maximum or currently used sampling rate of the connected device
in Hz (depends on the used connection protocol version; indicated
by <SampleRateType> parameter)

Maximum data transfer rate of the connected device in Hz

State of the connection protocol which is used to identify the
connected device.
Not Started

Has to be Started

Started

Passed

Failed

Done

State of the PRBS test.

Not Started

Has to be Started

Started

Passed

Failed

Done

0

Maximum sampling rate is displayed
1

Current sampling rate is displayed

for future use; currently "0"

INP:DIQ:CDEV?

Result:

1,SMU200A,103634,0ut

A,70000000,100000000, Passed,Not Started, 0,0

1Q, VSA, EVDO, CDMA, WCDMA, GSM, ADEMOD, TDS

INPut:DIQ:RANGe:AUTO <State>

If enabled, the digital input fullscale level is automatically set to the value provided by the
connected device (if available).

This command is only available if the optional Digital Baseband interface (option
R&S FSV-B17) is installed.

For details see the Digital Baseband Interface (R&S FSV-B17) description of the base

unit.
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Parameters:
<State> ON | OFF
*RST: OFF
Example: INP:DIQ:RANG:AUTO ON
Mode: IQ, VSA, EVDO, CDMA, WCDMA, GSM, ADEMOD, TDS

INPut:DIQ:RANGe:COUPIling <State>

If enabled, the reference level for digital input is adjusted to the full scale level automat-
ically if the fullscale level changes.

This command is only available if the optional R&S Digital I/Q Interface (option R&S FSV-
B17) is installed.

For details see the R&S Digital I/Q Interface (R&S FSV-B17) description of the base unit.

Parameters:
<State> ON | OFF
*RST: OFF
Example: INP:DIQ:RANG:COUP OFF
Mode: 1Q, VSA, EVDO, CDMA, WCDMA, GSM, ADEMOD, TDS

INPut:DIQ:RANGe[:UPPer] <Level>
Defines the level that should correspond to an I/Q sample with the magnitude "1".
It can be defined either in dBm or Volt (see "Full Scale Level" on page 112).

This command is only available if the optional R&S Digital I/Q Interface (option R&S FSV-
B17) is installed.

For details see the R&S Digital I/Q Interface (R&S FSV-B17) description of the base unit.

Parameters:
<Level> <numeric value>
Range: 70.711nV to 7.0711V
*RST: 1V
Example: INP:DIQ:RANG 1V
Mode: A, 1Q, NF, TDS, VSA, CDMA, EVDO, WCDMA, ADEMOD, GSM,

OFDM, OFDMA/WiBro, WLAN

INPut:DIQ:RANGe[:UPPer]:UNIT <Unit>

Defines the unit of the full scale level (see "Level Unit" on page 112). The availability of
units depends on the measurement application you are using.
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This command is only available if the optional R&S Digital I/Q Interface (option R&S FSV-
B17) is installed.

For details see the R&S Digital I/Q Interface (R&S FSV-B17) description of the base unit.

Parameters:
<Level> V| dBm | dBpW | W | dBmV | dBuV | dBuA | A
*RST: Volt
Example: INP:DIQ:RANG:UNIT A
Mode: 1Q, VSA, EVDO, CDMA, WCDMA, GSM, ADEMOD, TDS

INPut:DIQ:SRATe <SampleRate>

This command specifies the sample rate of the input signal from the R&S Digital I/Q
Interface (see "Input Sample Rate" on page 112).

This command is only available if the optional R&S Digital I/Q Interface (option R&S FSV-
B17) is installed.

For details see the R&S Digital I/Q Interface (R&S FSV-B17) description of the base unit.

Parameters:
<SampleRate>
Range: 1Hz to 10 GHz

*RST: 32 MHz
Example: INP:DIQ:SRAT 200 MHz
Mode: A, 1Q, NF, TDS, VSA, CDMA, EVDO, WCDMA, ADEMOD, GSM,

OFDM, OFDMA/WiBro, WLAN

INPut:DIQ:SRATe:AUTO <State>

If enabled, the sample rate of the digital baseband IQ input signal is set automatically by
the connected device, if the currently used sample rate is provided (indicated by the
<SampleRateType> parameter in the result of the TNPut :DTQ:CDEVice command.

This command is only available if the optional R&S Digital I/Q Interface (option R&S FSV-
B17) is installed.

For details see the R&S Digital I/Q Interface (B17) description of the base unit.

Parameters:
<State> ON | OFF
*RST: OFF
Example: INP:DIQ:SRAT:AUTO ON
Mode: 1Q, VSA, EVDO, CDMA, WCDMA, GSM, ADEMOD, TDS
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INPut:EATT <Attenuation>
Requires option R&S FSV-B25.

Switches the electronic attenuator on (if not already active) and allows the attenuation of
the electronic attenuator to be set.

This command is only available with option R&S FSV-B25, but not if R&S FSV-B17 is
active.

The attenuation can be varied in 1 dB steps from 0 to 25 dB. Other entries are rounded
to the next lower integer value.

If the defined reference level cannot be set for the given RF attenuation, the reference
level is adjusted accordingly and the warning "Limit reached" is output.

Parameters:
<Attenuation> 0...25

*RST: 0 dB (OFF)
Example: INP1:EATT 10 dB
Mode: all

INPut:EATT:AUTO <State>

Switches the automatic behaviour of the electronic attenuator on or off. If activated, elec-
tronic attenuation is used to reduce the operation of the mechanical attenuation whenever

possible.
This command is only available with option R&S FSV-B25, but not if R&S FSV-B17 is
active.
Parameters:
<State> ON | OFF
*RST: ON
Example: INP1:EATT:AUTO OFF
Mode: all

INPut:EATT:STATe <State>
Switches the electronic attenuator on or off.

This command is only available with option R&S FSV-B25, but not if R&S FSV-B17 is
active.

Parameters:
<State> ON | OFF

*RST: OFF
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Example: INP:EATT:STAT ON
Switches the electronic attenuator into the signal path.

Mode: all

INPut:GAIN:STATe <State>

This command switches the preamplifier on or off (only for option RF Preamplifier,
R&S FSV-B22/B24).

With option R&S FSV-B22, the preamplifier only has an effect below 7 GHz.
With option R&S FSV-B24, the amplifier applies to the entire frequency range.
This command is not available when using R&S Digital 1/Q Interface (R&S FSV-B17).

Parameters:

<State> ON | OFF
*RST: OFF

Example: INP:GAIN:STAT ON
Switches on 20 dB preamplification.

Mode: A, ADEMOD, BT, CDMA, EVDO, NF, PHN, WCDMA, GSM, VSA,
TDS

INPut:IMPedance <Value>

This command sets the nominal input impedance of the instrument. The set impedance
is taken into account in all level indications of results.

The setting 75 Q should be selected, if the 50 Q input impedance is transformed to a
higher impedance using a 75 Q adapter of the RAZ type (= 25 Q in series to the input
impedance of the instrument). The correction value in this case is 1.76 dB = 10 log
(75Q/50Q).

This function is not available if the R&S Digital I/Q Interface (R&S FSV-B17) is active.

Parameters:
<Value> 50|75

*RST: 50 Q
Example: INP:IMP 75
Mode: all

INPut:SELect <Source>

This command selects the signal source for measurements.
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Parameters:
<Source> RF | DIQ

RF
Radio Frequency ("RF INPUT" connector)

DIQ
Baseband Digital (1Q) (only available with R&S Digital 1/Q
Interface, option R&S FSV-B17)

*RST: RF
Example: INP:SEL RF

Mode: A, 1Q, NF, TDS, VSA, CDMA, EVDO, WCDMA, ADEMOD, GSM,
OFDM, OFDMA/WiBro, WLAN

TRIGger Commands

TRIGger<n>[:SEQuence]:LEVel:BBPower <Level>

This command sets the level of the baseband power trigger source (for digital input via
the R&S Digital 1/Q Interface, R&S FSV-B17).

Suffix:

<n> irrelevant

Parameters:

<Level>
Range: -50 dBm to +20 dBm
*RST: -20 DBM

Example: TRIG:LEV:BB -30DBM

Mode: All

TRIGger<n>[:SEQuence]:BBPower:HOLDoff <Value>

This command sets the holding time before the next BB power trigger event (for digital
input via the R&S Digital 1/Q Interface, R&S FSV-B17).

Suffix:

<n> irrelevant

Parameters:

<Value> <numeric_value>in s: 150 ns to 1000 s
*RST: 150 ns

Example: TRIG:SOUR BBP
Sets the baseband power trigger source.
TRIG:BBP:HOLD 200 ns
Sets the holding time to 200 ns.

Mode: all
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TRIGger<n>[:SEQuence]:IFPower:HOLDoff <Value>

This command sets the holding time before the next IF power trigger event.

Suffix:
<n> irrelevant
Parameters:
<Value> <numeric_value>in s: 150 ns to 1000 s
*RST: 150 ns
Example: TRIG:SOUR IFP
Sets the IF power trigger source.
TRIG:IFP:HOLD 200 ns
Sets the holding time to 200 ns.
Mode: A-F, ADEMOD, CDMA, EVDO, GSM, VSA, OFDM, OFDMA/

WiBro, TDS, WCDMA, WLAN

TRIGger<n>[:SEQuence]:IFPower:HYSTeresis <Value>

This command sets the limit that the hysteresis value for the IF power trigger has to fall
below in order to trigger the next measurement.

Suffix:

<n> irrelevant

Parameters:

<Value> <numeric_value> in dB: 3 dB to 50 dB
*RST: 3dB

Example: TRIG:SOUR IFP
Sets the IF power trigger source.
TRIG:IFP:HYST 10DB
Sets the hysteresis limit value.

Mode: ALL

TRIGger<n>[:SEQuence]:HOLDoff[:TIME] <Delay>
This command defines the length of the trigger delay.

A negative delay time (pretrigger) can be set in zero span only.

Suffix:
<n> irrelevant
Parameters:
<Delay>
Range: zero span: -sweeptime (see data sheet) to 30 s; span:
0to30s
*RST: Os
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Example: TRIG:HOLD 500us

Mode: All

TRIGger<n>[:SEQuence]:LEVel[:EXTernal] <TriggerLevel>
This command sets the level of the external trigger source in Volt.

Suffix:
<n> irrelevant
Parameters:
<TriggerLevel>
Range: 05V to 3.5V

*RST: 14V
Example: TRIG:LEV 2V
Mode: All

TRIGger<n>[:SEQuence]:SLOPe <Type>

This command selects the slope of the trigger signal. The selected trigger slope applies
to all trigger signal sources.

Suffix:

<n> irrelevant

Parameters:

<Type> POSitive | NEGative
*RST: POSitive

Example: TRIG:SLOP NEG

Mode: all

TRIGger<n>[:SEQuence]:SOURce <Source>
This command selects the trigger source for the start of a sweep.

For details on trigger modes refer to the "Trg/Gate Source" softkey in the base unit
description.

Suffix:
<n> irrelevant
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Parameters:
<Source> EXTernal | IFPower | IMMediate | MASK | TIME | VIDeo

Note that the availability of the trigger source depends on the
measurement you are in.

EXTernal

Selects an external trigger.

IFPower
Selects the trigger on the second intermediate frequency.

IMMediate
Selects the free run mode (= no trigger).

MASK
Selects the frequency mask trigger.

TDTRigger
Selects the time domain trigger.

TIME
Selects the time trigger.

VIDeo
Selects the video trigger. The video trigger is available for time
domain measurements.

*RST: IMMediate

Example: TRIG:SOUR EXT
Selects the external trigger input as source of the trigger signal

Mode: ALL

Other Referenced Commands

ABORt

This command aborts a current measurement and resets the trigger system.

Example: ABOR; INIT:IMM

Mode: all

DIAGnostic<n>:SERVice:NSOurce <State>

This command switches the 28 V supply of the noise source on the front panel on or off.

Suffix:

<n> irrelevant
Parameters:

<State> ON | OFF

*RST: OFF
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Example: DIAG:SERV:NSO ON

Mode: all

FORMat:DEXPort:DSEParator <Separator>

This command defines which decimal separator (decimal point or comma) is to be used
for outputting measurement data to the file in ASCII format. Different languages of eval-
uation programs (e.g. MS-Excel) can thus be supported.

The suffix <1...4> is irrelevant, the separator is defined globally for all windows.

Parameters:
<Separator> POINt | COMMA
*RST: (factory setting is POINt; *RST does not affect set-
ting)
Example: FORM:DEXP:DSEP POIN
Sets the decimal point as separator.
Mode: all

INITiate<n>:CONMeas

This command continues a stopped measurement at the current position in single sweep
mode. The function is useful especially for trace functions MAXHold, MINHold and
AVERage, if the previous results are not to be cleared with sweep count > 0 or average
count > 0 on restarting the measurement (INIT:IMMediate resets the previous results on
restarting the measurement).

The single sweep mode is automatically switched on. Synchronization to the end of the
indicated number of measurements can then be performed with the commands *OPC,
*OPC? or *WAI. In the continuous sweep mode, synchronization to the sweep end is not
possible since the overall measurement "never" ends.

Suffix:
<n> irrelevant

Example: INIT:CONT OFF

Switches to single sweep mode.
DISP:WIND:TRAC:MODE AVER

Switches on trace averaging.
SWE : COUN 20

Setting the sweep counter to 20 sweeps.
INIT; *WAT

Starts the measurement and waits for the end of the 20 sweeps.
INIT:CONM; *WAT

Continues the measurement (next 20 sequences) and waits for
the end.

Mode: A, ADEMOD, CDMA, EVDO, VSA, WCDMA, TDS
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INITiate<n>:CONTinuous <State>

This command determines whether the trigger system is continuously initiated (continu-
ous) or performs single measurements (single).

In the "Spectrum™ mode, this setting refers to the sweep sequence (switching between
continuous/single sweep).

Suffix:
<n> irrelevant
Parameters:
<State> ON | OFF
*RST: ON
Example: INIT:CONT OFF
Switches the sequence to single sweep.
INIT:CONT ON
Switches the sequence to continuous sweep.
Mode: all

INITiate<n>:ESPectrum

This command starts a Spectrum Emission Mask measurement.

Suffix:
<n> irrelevant
Example: INIT:ESP
Starts a Spectrum Emission Mask measurement.
Mode: A, CDMA, EVDO, TDS, WCDMA

MMEMory:STORe<n>:LIST <FileName>

This command stores the current list evaluation results ina <file name>.dat file. The
file consists of a data section containing the list evaluation results.

Suffix:
<n> irrelevant
Parameters:
<FileName> <file name>
Example: MMEM:STOR:LIST 'test'
Stores the current list evaluation results in the test . dat file.
Mode: A, ADEMOD, CDMA, EVDO, NF, TDS, WCDMA
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MMEMory:STORe<n>:TRACe <Trace>, <FileName>

This command stores the selected trace in the specified window in a file with ASCII for-
mat. The file format is described in chapter 4.4.4.8, "ASCII File Export Format",
on page 175

The decimal separator (decimal point or comma) for floating-point numerals contained in
the file is defined with the FORMat : DEXPort : DSEParator command (see FORMat :
DEXPort:DSEParator on page 330).

Suffix:
<n> window; For applications that do not have more than 1 measure-
ment window, the suffix <n> is irrelevant.
Parameters:
<Trace> 1t06
selected measurement trace
<FileName> DOS file name
The file name includes indication of the path and the drive name.
Indication of the path complies with DOS conventions.
Example: MMEM: STOR:TRAC 3, 'TEST.ASC'
Stores trace 3 in the file TEST.ASC.
Mode: all

OUTPut:IF[:SOURce] <Source>

This command switches the source of the IF output between the demodulated signal and

the IF signal.
The AF output available at the frontpanel can only be used if the IF output source is set
to video.
Parameters:
<Source> IF | VIDeo
IF
intermediate frequency output
VIDeo
video output, 200 mV
*RST: IF
Example: OUTP:IF VID
Selects the video signal for the IF output connector.
Mode: A
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OUTPut:TRIGger <PortLevel>

Sets the Trigger Out port in the Additional Interfaces (option B5 only) to low or high.Thus,
you can trigger an additional device via the external trigger port, for example.

Parameters:

<PortLevel> LOW | HIGH
*RST: LOW

Example: OUTP:TRIG HIGH

Mode: A

SYSTem:DISPlay:UPDate <State>

In remote control mode, this command switches on or off the instrument display. If
switched on, only the diagrams, traces and display fields are displayed and updated.

The best performance is obtained if the display output is switched off during remote con-

trol.
Parameters:
<State> ON | OFF

*RST: OFF
Example: SYST:DISP:UPD ON
Mode: all

4.511 Programming Examples

This chapter provides some examples for typical remote control programs.

4.511.1 Retrieving Trace Results

The example shows the results of a TRACE : DATA query for 2 channels with the following

configuration:

PICH 0.16 (cc 4) I -7.0 dB

DATA 2.4 (CC 2) Q -10.0 dB

"INST:SEL MDO" 'Activate 1xEV-DO MS, implicitly, CDP relative is

'displayed on Screen A and Result Summary is active

'on Screen B; Mapping is set to I

"INIT:CONT OFF" 'Select single sweep

"CDP:MAPP Q" 'Select Q branch

"CDP:ORD HAD" 'Set order to Hadamard

"INIT; *WAI" 'Start measurement with synchronization

"TRAC? TRACEL" 'Read out CDP relative/Hadamard/Q

4, 0,-53.3,3, 4, 1,-52.3,0, '"Code 0 is quasi-inactive as PICH is set to I
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4, 2,-16.1,1, 4, 3,-54.6,0, 'The DATA channel is distributed between
4, 4,-51.2,0, 4, 5,-55.1,0, 'the active codes 2.16, 6.16, 10.16, 14.16
4, 6,-16.4,1, 4, 7,-51.3,0, 'each with one quarter of the power, i.e.
4, 8,-52.4,0, 4, 9,-55.5,0, '10 dB - 6 dB = —-16 dB.

4,10,-15.8,1, 4,11,-54.3,0,

4,12,-51.8,0, 4,13,-57.6,0,

4,14,-15.9,1, 4,15,-52.5,0

"CDP:ORD BITR" 'Set order to BitReverse

"TRAC? TRACEL" 'Read out CDP relative/BitReverse/Q

'Sorting is changed in accordance with BitReverse.

4, 0,-53.3,3, 4, 8,-52.4,0, 'PICH is quasi-inactive

4, 4,-51.2,0 4,12,-51.8,0,

2, 2,-10.0,1, 'Channel 2.4 is now consolidated and

4, 1,-52.3,0, 4, 9,-55.5,0, 'displayed with accumulated power.
4, 5,-55.1,0, 4,13,-57.6,0,

4, 3,-54.6,0, 4,11,-54.3,0,

4, 7,-51.3,0, 4,15,-52.5,0

"CDP:OVER ON" 'Activate Overview mode

'CDP relative on Screen A I branch

'CDP relative on Screen B Q branch

"TRAC? TRACE1" 'Read out CDP relative of I branch

4, 0, -7.0,1, 4, 8,-54.2,0, 'PICH is active

4, 4,-56.7,0 4,12,-55.3.0,

4, 2,-48.3,3, 4,10,-48.1,3, 'DATA 2.4 is quasi-inactive
4, 6,-49.0,3, 4,14,-48.5,3,

4, 1,-54.4,0, 4, 9,-55.2,0,

4, 5,-51.2,0, 4,13,-54.3,0,

4, 3,-54.5,0, 4,11,-55.7,0,

4, 7,-56.6,0, 4,15,-52.3,0

"TRAC? TRACE2" 'Read out CDP relative of Q branch

4, 0,-53.3,3, 4, 8,-52.4,0, 'PICH is quasi-inactive

4, 4,-51.2,0 4,12,-51.8.0,

2, 2,-10.0,1, 'Channel 2.4 is now consolidated and

4, 1,-52.3,0, 4, 9,-55.5,0, 'displayed with accumulated power.
4, 5,-55.1,0, 4,13,-57.6,0,

4, 3,-54.6,0, 4,11,-54.3,0,

4, 7,-51.3,0, 4,15,-52.5,0

"INST:SEL MDO"
'Activate 1xEV-DO MS; implicitly, CDP relative is
'displayed on Screen A and Result Summary is active

'on Screen B; Mapping is set to I

"INIT:CONT OFF" 'Select single sweep

"CDP:MAPP Q" 'Select Q branch

"CDP:ORD HAD" 'Set order to Hadamard

"INIT; *WAL" 'Start measurement with synchronization
"TRAC? TRACEL" 'Read out CDP relative/Hadamard/Q
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4, 0,-53.3,3, 4, 1,-52.3,0, '"Code 0 is quasi-inactive as PICH is set to I
4, 2,-16.1,1, 4, 3,-54.6,0, 'The DATA channel is distributed between

4, 4,-51.2,0, 4, 5,-55.1,0, 'the active codes 2.16, 6.16, 10.16, 14.16

4, 6,-16.4,1, 4, 7,-51.3,0, 'each with one quarter of the power, i.e.

4, 8,-52.4,0, 4, 9,-55.5,0, '10 dB - 6 dB = -16 dB.

4,10,-15.8,1, 4,11,-54.3,0,

4,12,-51.8,0, 4,13,-57.6,0,

4,14,-15.9,1, 4,15,-52.5,0

"CDP:ORD BITR" 'Set order to BitReverse

"TRAC? TRACEL" 'Read out CDP relative/BitReverse/Q

'Sorting is changed in accordance with BitReverse.

4, 0,-53.3,3, 4, 8,-52.4,0, 'PICH is quasi-inactive

4, 4,-51.2,0 4,12,-51.8,0,

2, 2,-10.0,1, '"Channel 2.4 is now consolidated and

4, 1,-52.3,0, 4, 9,-55.5,0, 'displayed with accumulated power.
4, 5,-55.1,0, 4,13,-57.6,0,

4, 3,-54.6,0, 4,11,-54.3,0,

4, 7,-51.3,0, 4,15,-52.5,0

"CDP:OVER ON" 'Activate Overview mode

'CDP relative on Screen A I branch

'CDP relative on Screen B Q branch

"TRAC? TRACE1" 'Read out CDP relative of I branch

4, 0, -7.0,1, 4, 8,-54.2,0, 'PICH is active

4, 4,-56.7,0 4,12,-55.3.0,

4, 2,-48.3,3, 4,10,-48.1, 3, 'DATA 2.4 is quasi-inactive
4, 6,-49.0,3, 4,14,-48.5,3,

4, 1,-54.4,0, 4, 9,-55.2,0,

4, 5,-51.2,0, 4,13,-54.3,0,

4, 3,-54.5,0, 4,11,-55.7,0,

4, 7,-56.6,0, 4,15,-52.3,0

"TRAC? TRACE2" 'Read out CDP relative of Q branch

4, 0,-53.3,3, 4, 8,-52.4,0, 'PICH is quasi-inactive

4, 4,-51.2,0 4,12,-51.8.0,

2, 2,-10.0,1, 'Channel 2.4 is now consolidated and

4, 1,-52.3,0, 4, 9,-55.5,0, 'displayed with accumulated power.
4, 5,-55.1,0, 4,13,-57.6,0,

4, 3,-54.6,0, 4,11,-54.3,0,

4, 7,-51.3,0, 4,15,-52.5,0

4.6 Status Reporting System of the 1xXEV-DO Analysis

Detailed information on the status registers of the base system is given in the base unit
description. In this section, only the new and altered status registers for the 1xEV-DO
Analysis options (K84 and K85) are described.
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The R&S FSV-K84/-K85 use the STATus : QUEStionable: SYNC register.

Although this register is provided by the base system, the 1xEV-DO Analysis options use
different bits and definitions.

The STATus:QUEStionable:SYNC Register contains information on the error situation in
the code domain analysis of the 1XEV-DO Analysis options. The bits can be queried with
commands STATus:QUEStionable:SYNC:CONDition and STATus:
QUEStionable:SYNC[:EVENt] on page 305.

Bit No Meaning
0 This bit is not used.
1 Frame Sync failed.

This bit is set when synchronization is not possible within the application. Possible reasons:
Incorrectly set frequency Incorrectly set level Incorrectly set PN Offset Incorrectly set values
for Swap 1Q Invalid signal at input

2t03 These bits are not used.

4 K84 Preamble Current Slot missing

This bit is set when the Preamble channel type is being investigated within the application,
and there is no preamble in the current slot. The measurement results that can be read out
for the Preamble channel type are not valid!

5 K84 Preamble Overall missing

This bit is set when the Preamble channel type is being investigated within the application,
and there is no preamble in at least one of the slots being examined. The measurement
results that can be read out for the Preamble channel type are not valid if the analysis takes
all slots into account. (CDP with Average, Peak Code Domain Error, Composite EVM)

6to 14 These bits are not used

15 This bit is always 0.
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[SENSEJADUJUSEALL. ...ttt ettt h et ea ettt e b e e bt e e e ane e et eneeeee et e eseenneenneane
[SENSe:]JADJust: CONFigure:LEVEl:DURGLION. ........c.oiiiiiiiiiiiieiiieeie e
[SENSe:]JADJust: CONFigure:LEVel:DURation:MODE...
[SENSE:JADJUSEFREQUENCY ...ttt sttt e
[SENSE:JADJUSEILEVEL ...ttt ettt ettt s enaneeneas
[SENSE:JAVERAGESNZICOUNL. ..ottt ettt ettt b e st e sb e sa b e e bt e anbeesaeeenbeeenbeabeeanneas
[SENSE:JAVERAGESNS[:STATESTIACES]. .. eieiieiiiie et eeeitie e et ee e ettt e et e e s eaee e e e aeeaeasaeeeaasseeesneeaeanneeeaanneaaanes
[SENSe:IBANDWIdth|BWIDth:VIDEO. ......ccueeiiieieeiieiiesieesie et ee sttt e e nae e nee e naeeeeeneenneenee
[SENSe:]BANDwidth|BWIDth:VIDeo:AUTO
[SENSe:]BANDwidth|BWIDth:VIDeo:RATio
[SENSe:IBANDWidth|BWIDth:VIDEO:TYPE.........c.oiiieieeeitie ittt sne e nnee e
[SENSe:]BANDwidth|BWIDth[:RESOIUHION]. ......eiiiiiiiiiiiiieiie et
[SENSe:]BANDwidth|BWIDth[:RESOIUtION]:AUTO ..ot
[SENSe:IBANDwidth|BWIDth[:RESOIUON]FFT ...
[SENSe:]BANDwidth|BWIDth[:RESOIUtION]:RATIO.....ceiiiiiiieiieieieee e
[SENSe:]BANDwidth|BWIDth[:RESOIUION]TYPE. ......coiiiiiieieie e
[SENSE:JCDPOWEIAVEREGE. ... ..coiutiiieieiie ettt ettt ettt ettt ettt et e e e s e e nbeeeaneas
[SENSE:JCDPOWEICODE..........oii ettt et e e e ta e e e st e e e e atae e e e sabeeeeeaaeeeeeaateeeeasssseasesnneeennn
[SENSE:JCDPOWETICTYPE. ...ttt ettt sttt ettt eb et sa et ettt e et e bt eneeane e bt amneseeeneeneenne

[SENSe:]CDPOWENICTRESNOI. ...ttt ettt
[SENSe:]CDPower:IQLength

[SENSE:JCDPOWEILCODE:L......c.eeiiiiieieeiiete ettt sb et b e bt e sb e eeesbe e aneeneeaneenee e 258
[SENSe:]CDPOWENLCODE:IQ.......ci ittt ettt ettt b ettt sae et e bt e st e e eb e e s e e beeeanees 259
[SENSE:JCDPOWENLEVEIADJUSL.......ooiieiieeeie ettt ettt e e et e et e e e s are e e s aee e e saaeaeeasaeeeenes 259
[SENSE:JCDPOWETIMAPPING. ......eititieteetiet ettt et ettt b e bbb bt e b sse e s bt e e e bt e e e aneeseenneenee e 259
[SENSE:JCDPOWEIIMMODE.........eiiiiiiiie ittt ettt ettt et e et st e st e et e nabeeaanean 260
[SENSE:]CDPOWENNORMAIIZE. ........ooiiieiie ettt e e e e et e e e et e e e e abe e e e e eateeeeabaeeesennaeeeanen 260
[SENSe:]CDPower:OPERation

[SENSE:JCDPOWEIORDET........citiiiteeiee ettt ettt et b e bttt et e e bt e nb e e st e e saeeebeeaane s
[SENSE:JCDPOWEINOVERVIEW. .......uiiiiiiieie ettt e et e e st e e e et e e e e nbe e e e aeateeeeabseeessnsaeaeenn
[SENSE:JCDPOWEIPNOFTSEL. ..ottt et et e e ettt e e sate e e e sate e e e satseaeaateeaeesbeeeeannneaaann
[SENSE:]CDPOWEIPREFEIENCE. .......eiiiiiiieiieit ettt ettt eanees
[SENSE:JCDPOWEIQUNVER. ..ottt ettt ettt e ae e bt e e st e e sbe e et e e enbeesseeanteeenbeesneeenneas
[SENSE:JCDPOWETSBANG. .......oiitiiiiiitieie ettt ettt b e sh et sae ettt e bt eab et e e b eseenbeeane e
[SENSe:]CDPower:SET:COUNH...

[SENSE:JCDPOWENSETIVALUE]......eiiiitiee ettt ettt ettt ettt e et e e et e e e et e e e e sts e e e e saaeeeesasseeessseeeesseeesasnneeenns
[SENSE: JCDPOWETISLOT ...ttt ettt ettt sh ettt h e bttt e e e b e e bt e et sae e te e e e aee bt enteseee e
[SENSE:JCDPOWEITPIMERS. .......teiiiiieiiie ittt ettt ettt et et e et e et e e st e e e e e nareeaanean
[SENSE:JESPECITUMIBWID...... ..ottt e et e et e et e e st e e e e ba e e e asbeeessreeesnaaeeesaseeesasseaeanes
[SENSe:]ESPectrum:FILTer[:RRCIALPHA. .. .....coiiiiieee ettt 269
[SENSe:]ESPectrum:FILTEr[:RRCI:STATE]. ... .ottt 269
[SENSe:]ESPeCtrum:HIGhSPEEM. ... ..oiiiiiiiie ettt sb et esaee s 270
[SENSe:IESPectrum:PRESEERESTOIE. ... ... ittt e e e e e et e e e e eneeeeeenes 271
[SENSe: ] ESPectrum:PRESEESTORE. ...ttt ettt 271
[SENSe:IESPectrum:PRESE[:STANCAI].......cccuiiiiiiiie ettt e e e e s eare e e e e naaeaeeaes 270
[SENSe:]JESPectrum:RANGe<range>:BANDWIAth...........ccooiiiii e 271
[SENSe:]ESPectrum:RANGe<range>:BANDWIAth:VIDEO..........c.ccccuiiriiiiiiiiieriie e 271
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[SENSe:]ESPectrum:RANGE<range>:COUNL..........ciiuiiiiiiiieiiieitee et s 272
[SENSe:IESPectrum:RANGe<range>:DELELE..........ccooiiiiiiiiee e 272
[SENSe:]ESPectrum:RANGe<range>:FILTErRTYPE. ... s 272
[SENSe:]ESPectrum:RANGe<range>:INPUt:ATTENUALION. ........coiuiiiiieiie et 274
[SENSe:]JESPectrum:RANGe<range>:INPut: ATTenuation:AUTO...........ooiiiiiiiiiie et 274
[SENSe:]JESPectrum:RANGe<range>:INPut:GAIN:STATe

[SENSe:]ESPectrum:RANGESIaNgE>:INSEIM. ......cc..iiiiiiiiiiiie et
[SENSe:]JESPectrum:RANGe<range>:LIMit<source>:ABSOIUte:STARL.........ccceeiiiiiiiiiiiie e 275
[SENSe:]JESPectrum:RANGe<range>:LIMit<source>:ABSOIUte:STOP..........ccoiiiiiiiiieeiie e 276
[SENSe:]JESPectrum:RANGe<range>:LIMit<source>:RELative:STARL..........ccoccviiiiiiieniee e 276
[SENSe:]JESPectrum:RANGe<range>:LIMit<source>:RELative:STOP..........cccoiciiiiiiiiiiiiieeiee e 277
[SENSe:]ESPectrum:RANGe<range>:LIMit<SOUrCEe>ISTATE.......ccciiriiiiiiieiie ettt 277
[SENSe:]JESPectrum:RANGe<range>:RLEVel

[SENSe:]JESPectrum:RANGe<range>:SWEEP:TIME..........ccoo e 278
[SENSe:]ESPectrum:RANGe<range>:SWEEepP:TIME:AUTO........cccoiiiiiiiiiiie et 278
[SENSe:]ESPectrum:RANGE<range>:TRANSAUCET...........ccceiiiaiieiiieriie ettt sb e seeeseee s 279
[SENSe:]JESPectrum:RANGe<range>[:FREQUENCY]:STARL........cceiiiiiiiiiiee e 273
[SENSe:]ESPectrum:RANGe<range>[:FREQUENCY]:STOP........c.coioiiiiiiiiiiiienite e 273
[SENSE:]IESPECITUMIRRANGE. ...ttt ettt ettt sb ettt e et e esbe e et e eabeesaneenneas 279
[SENSE: I ESPECUMIRTYPE. ....coiiiiiiiiiette ettt ettt sae et be e bt eee e e 279
[SENSE: ]JFREQUENCY:CENTET......coiiiiiiiiiee ettt ettt sb et ebeeaane s 284
[SENSe:JFREQUENCY:CENTERSTEPRIAUTO. ...ttt 284
[SENSe:JFREQUENCY:CENTENSTER:LINK .. ..ottt ettt 285
[SENSe:]FREQuency:CENTErSTEP:LINKIFACTON.....coiiiiiiiiete ettt 285
[SENSe:JFREQUENCY:CENTENRSTEP[:IVALUE].....c.eeiiitiieitiee ittt 284
[SENSE:JFREQUENCY:OFFSEL. ...ttt ettt ettt nbe e 285
[SENSE:]JFREQUENCY:SPAN.......oiiiiiiiiiit ettt ettt et ettt eb ettt e ettt eaneenaeeenean 286
[SENSe:JFREQUENCY:SPAN:FULL. ..ottt ettt ettt ettt esen e e nae e e beeeneeas 286
[SENSE:JFREQUENCY:STARL......cttiiiiitiitiitieite ettt ettt b et b et a e bt s e e bt eaneebe et sbeenbe e e 286
[SENSE:JFREQUENCY:STOP.......c.eeiiiiiieieiieie ettt e st e st e et et sae e e ese e seese e seameenaeemeenneeneeaneeneeaneeneeans 287
[SENSE: IPOWErACHANNELACPAIIS. ..ottt et e s e s e e e e e e e e saaee e e saaeeeesnnneeeae 288
[SENSe:]POWer:ACHannel:BANDwidth|BWIDth:ACHENNEL...........coiiiiiiiiiiie e 288
[SENSe:]POWer:ACHannel:BANDwidth|BWIDth:ALTernate<channel>.............ccccocieiiiiiiiniiiicnieceee 289
[SENSe:]POWer:ACHannel:BANDwidth|BWIDth[:CHANnNel<channel>]...........ccocoieiiiiiieiiiiieeiee e 288
[SENSe:]POWer:ACHannel:FILTer:ALPHa:ACHANNEL..........ooouiiiiiieie et 289
[SENSe:]POWer:ACHannel:FILTer:ALPHa:ALTernate<channel>............ccccccovoiiiiiiiniiiiiicine e 289
[SENSe:]POWer:ACHannel:FILTer:ALPHa:CHANRNeI<channel>............cccoceieiiiiieiciiiee e 290
[SENSe:]POWer:ACHannel:FILTer[:STATe]:ACHannel
[SENSe:]POWer:ACHannel:FILTer[:STATe]:ALTernate<channel>............ccccociviiiiiiiiieniiineeec e 290
[SENSe:]POWer:ACHannel:FILTer[:STATe]:CHANNel<channel>.............cccccoeveiiiiiii i 291
[SENSE:]POWEr: ACHANNEEIMODE........... it ee ettt e e et e e e sbe e e e e eab e e e e anbeeaeaanseeaeansneaeane
[SENSe:]POWer:ACHaNNel:NAME:ACHANNEL. .........c.coiiiiii e e
[SENSe:]POWer:ACHannel:NAME:ALTernate<channel>............ccoeeiiiiiiii et
[SENSe:]POWer:ACHannel:NAME:CHANNEISChaNNEI>.........cooouiiiiiiieeiee et
[SENSe:]POWEr:ACHANNEIPRESEL........coouiiiiii ittt
[SENSe:]POWer:ACHanNel:PRESELRLEVEL..........coouiiie et a e e
[SENSe:]POWer:ACHannel:REFerence:AUTO ONCE...........uiiiiiiiiieeieie ettt nae e e
[SENSe:]POWer:ACHannel:REFerence: TXCHaNNEAUTO........cooiiiiiiiiiiiee e
[SENSe:]POWer:ACHannel:REFerence:TXCHannel:MANual....
[SENSe:]POWer:ACHannel:SPACIng:ALTernate<channel>...........cocoiiiiiiiiiiiiiiee e
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[SENSe:]POWer:ACHannel:SPACINg:CHANNEI<ChaNNEl>............ccooiiiiiiiiiiiie e 295
[SENSe:]POWer:ACHannel:SPACING[:ACHEANNEI].......cooiiiiieiie et e et e e 295
[SENSe:]POWer:ACHannel: TXCHaNNEL:COUNEL.........ocui ittt 296
[SENSe:]POWer:BANDWIAth|BWIDLN. .......coiiiiiieiii ettt be e 296
[SENSE:JPOWEITHSPEEM. ... ..ttt ettt ettt eae e e bt e et e e eateeeseeeeneeenseaamsaesnbeeaneeanneas
[SENSe:]POWer:NCORrection.
[SENSE:JPOWEITRACE. ......ceiiieieetee et eee e et e sttt e ettt e e e teeeeeteeeasaseeeaaaaeeeasaeesasseeessseeesnsseesasseeenasseeeanes
[SENSE:ISWEEPICOUNL. ...ttt ettt et ee et ettt e bt e e eae e e be e e tee e beeebeeenseeanbeeenseeanseeenbeeanseeanneas
[SENSE:ISWEEPIEGATE. ...ttt ettt a ettt et sttt e et e sae e et e e nae e ebeeenneas
[SENSE:]SWEEP:EGATEHOLDOR........ooiieieecceee ettt e e st e e et e e e snneeeessaeaeenes 299
[SENSE:ISWEEP:EGATEILENGN. ...ttt ettt esete e s eeenbeeenneaanneas 299
[SENSE:ISWEEP:EGATEIPOLAITY. ....ciiiiiiitieiiit ettt ettt 299
[SENSE:]SWEEP:EGATEISOURCE. .....ccuiiieeitiie ettt ettt e st e e et e e et e e e saae e e e sasaeaesnsseeessseeeeasnneeenes 300
[SENSe:]SWEep:EGATEe: TRACESK>ICOMMENL.......ccuiiiiiiiiii ittt 300
[SENSe:]SWEep:EGATe: TRACe<k>: PERIod.... ....300
[SENSe:]SWEep:EGATE: TRACE<K>:STARISIANGES......coiiuiiiiiiieiiie ittt be e 301
[SENSe:]SWEep:EGATE: TRACE<K>: STOPSIANGES.....ccciiiiiieiiiiieeiiiee ettt e stiee e et e et e e e nreeeaeneeeeaanes 302
[SENSe:]SWEep:EGATe: TRACE<K>[:STATESIANGE>]......ciiiiiiiiiiiiieeieee sttt ettt 301
[SENSE:ISWEED:EGATEITYPE. ... .ottt e s e e st e e e st e e e e aae e e aaaaeeeasneeeesaaaeeeanseeeeannneeens 301
[SENSE:ISWEEP:POINES. ...ttt ettt ettt ettt et e e e bt e e bt e e bee e beeebeeeseeebeeebeeanseeenbeeenseeanneas 302
[SENSEISWEED:TIME.......ooi ittt ettt ettt ee st e e et e et e e st e e seeeseeeeseeeseeaseeeseeeseeanseeenseeanseeanneas 303
[SENSE:ISWEEP:TIMEIAUTO......eiiiiiitie ittt ettt st e et e e a bt e st e e s st e e sabeesabeesnbeeenbeesnteeanneas 303
CALCulate<n>:DELTamarker<m>:FUNCtion:FIXed:RPOINt:X........cccoiiiiiiiiiiiieiie e
CALCulate<n>:DELTamarker<m=>:FUNCtion:FIXed:RPOINLY ........ccooiiiiiiiiiiii e 207
CALCulate<n>:DELTamarker<m>:FUNCtioN:FIXed[:STATE].......ccciiriiiriieeiii e 208
CALCulate<n>:DELTamarker<m>:FUNCtioN:PNOISE:AUTO.........ceiiiiiiiiiiieiee ettt 208
CALCulate<n>:DELTamarker<m=>:FUNCtiON:PNOISE[:STATE].......euiiiiiiiiiiiiiie et 209
CALCulate<n>:DELTamarker<m>:LINK ...ttt e e s e e e sneee e e sneeeeennneeeene 210
CALCulate<n>:DELTamarker<m>:MAXIMUM:LEF T .........coiiiiiii e 210
CALCulate<n>:DELTamarker<m=>:MAXIMUM:INEXT ..........cotiiiiiiiieiie et e e eee e 210
CALCulate<n>:DELTamarker<m>:MAXimum:RIGHt... 211
CALCulate<n>:DELTamarker<m>:MAXIMUM[:PEAK].........oeo ittt saee e e erae e 211
CALCulate<n>:DELTamarker<m=>:MINIMUM:ILEFT.. ... 211
CALCulate<n>:DELTamarker<m=>:MINImMUMINEXT .........cooiiiie e 212
CALCulate<n>:DELTamarker<m>:MINiMUM:RIGHL............ccoiiiiiiiiiii s 212
CALCulate<n>:DELTamarker<m=>:MINIiMUM[:PEAK]........coi it 212
CALCulate<n>:DELTamarker<m>:TRACE. .......cccuiiiiiiie ettt e e e e st e e e saeeeeesneeeessseeaesnsneeeane 213
CALCUIate<n>:DELTaMArKEISIM> X . ..ottt ettt eb et e e bt s bt et e e e sab e e saeeesbbeesabeesnneesnneas 214
CALCulate<n>:DELTamarker<m>:X:RELAEIVE..........ccouiiiiiiii e 214
CALCulate<n>:DELTamarker<m>:Y.................. ....215
CALCulate<n>:DELTamarker<m>[:STATE]......ccoiieiiiiieeiiie e eeteee ettt st e e s e e e eae e e s nre e e saaeeessseaeensaeaeanes 213
CALCUIAESNZIFEED. ...ttt ettt ettt et e et e e e et e e st e enbe e eaee et e e enbeeenseanseeenbeesnneanneas 195
CALCulate<n>:LIMit<k>:ACPower:ACHaNNEl:ABSOIULE. ...........eeiiiiiie e e 216
CALCulate<n>:LIMit<k>:ACPower:ACHannel:ABSolUte:STATE. ......coiiiiiieiiieie e 216
CALCulate<n>:LIMit<k>:ACPower:ACHaNNel:RESUIL. ... 218
CALCulate<n>:LIMit<k>:ACPower:ACHannel[:RELAIVE]...........cccceiiiiiiiiiiiiiecee e 217
CALCulate<n>:LIMit<k>:ACPower:ACHannel[:RELatiVE]:STATE........cccoiiiieeeeiiee ettt 218
CALCulate<n>:LIMit<k>:ACPower:ALTernate<Channel>:ABSoIUte............ccccceriiiiiiiiiiiiiiiie e 219
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CALCulate<n>:LIMit<k>:ACPower:ALTernate<channel>[:RELativVe]............c.cccoviiiiiiiieeiciie e 220
CALCulate<n>:LIMit<k>:ACPower:ALTernate<Channel>[:RELative]:STATE........cccceeriiiiiiiiiiieee e 220
CALCulate<n>:LIMit<k>:ACPOWE:STATE]......cooiiiiitiie ettt et aenees 221
CALCulate<n>:LIMit<k>:ESPeCtrUMILIMILS........cccuiiiiiiiiieiii et 222
CALCulate<n>:LIMit<k>:ESPeCtrum:MODE.............coiii ittt ettt et et e teesaeeebeasaeeas 223
CALCulate<n>:LIMit<k>:ESPectrum:PCLass<Class>:COUNH..... ....224
CALCulate<n>:LIMit<k>:ESPectrum:PCLass<Class>:LIMit[:STATE]........cccvrerririreiiiie e ecree e 224
CALCulate<n>:LIMit<k>:ESPectrum:PCLass<Class>:MAXIMUM.........ccceeiriiiiiiiiiieeiiee e e 225
CALCulate<n>:LIMit<k>:ESPectrum:PCLass<Class>:MINIMUM...........cccccceriiiiiiieiiiiie e 225
CALCulate<n>:LIMit<k>:ESPectrum:PCLass<Class>[:EXCLUSIVE].........cc.cceeiuriririiieeeiiie e eeeee s 223
CALCulate<n>:LIMit<k>:ESPeCtrum:RESTOrE........cocuiiiieii et 226
CALCulate<n>:LIMit<k>:ESPECITUMIVALUE. .........oei ettt e e e e s e e e snaeeesnneaeennneeeenes 226
CALCUIAtESNZ I LIMItSKS IFAIL. ...ttt sttt e bt e et e e ab e e saeeebeeenneas 222
CALCulate<n>:LIMit<k>:PVTIME:IREFEIENCE.........ccoiiiiiiiiii ettt e e e enee e 205
CALCulate<n>:LIMit<k>:PVTime:RESTore .
CALCulate<n>:LIMit<k>:PVTIMEIRVALUE..........cooiiiiit ittt
CALCulate<n>:MARKer<m>:FUNCtion:CDPower[:BTS]:RESUIL...........cccoiiiiiiiiiiiii et 197
CALCulate<n>:MARKer<m>:FUNCHON:CENTEN........ccooiiieiiie ettt e e e e e nnaee e 200
CALCulate<n>:MARKer<m>:FUNCHONPICH..........c.coiiiiiiiiie e 200
CALCulate<n>:MARKer<m>:FUNCHtioNn:POWErMODE............occiiiiieiie e 201
CALCulate<n>:MARKer<m>:FUNCHON:POWEIrRESUIL............cccciiiiiiiieeiieee e 201
CALCulate<n>:MARKer<m>:FUNCtion:POWerRESUIE:PHZ............cccoooiiiiiiiiieee e 202
CALCulate<n>:MARKer<m=>:FUNCHON:POWEISELECL............ooiiiiiiiaiiii et 203
CALCulate<n>:MARKer<m>:FUNCtion:ZOOM .
CALCUIate<n>:MARKEISMZITRACE. ......ciiiiiiieeiii ettt ettt ie e bt e b e e sabe e bt e anbeesabeesseeenneas
CALCulate<n>:PSEarch|PEAKSEArCh:AUTO..........uiiiiiii ettt e et et e e e a e enneeeene
CALCulate<n>:PSEarch|PEAKSEarch:MARGIN.........cociiiiiiiiii e 228
CALCulate<n>:PSEarch|PEAKSEArCh:PSHOW...........coiuiiiiiiiiiiie et 228
CALCulate<n>:PSEarch|PEAKSearch:SUBRANGES..........otiiiiiiieiiiiie ettt e s 228
CALCulate<n>:PSEarch|PEAKsearch[:IMMediate]............ccceriiiiiiiniiiiiieiiee e 227
CALCUIate<n>:STATIStCS:CODF :STATE]. . .uiiiiiieie e et e ettt e et e e et e et e e e et e e e et eessaaeeessnsaeaeensneeeanes 229
CALCuUlate<n>:STATISHCSINSAMPIES.........ooiiiiiiieii et ettt e e s e e e e ate e e e anbe e e e e snseeaesnnneaeene 229
CALCulate<n>:STATistics:PRESet..... ....230
CALCulate<n>:STATIStICSIRESURSTIACES......ccuiiiiiiiie ittt s 230
CALCulate<n>:STATisticsS:SCALE:AUTO ONCE.........ooiiiiiiieiii ettt eae e 231
CALCulate<n>:STATISHCS:SCALEXIRANGE.........coiiiiiiieiiieeeeiee e e et e st e e et eessaeeeeesnseeaeensneeeene 231
CALCulate<n>:STATIisticS:SCALEXIRLEVEL........ooitiiiiii e e 231
CALCuUlate<n>:STATISHCS:SCALE:Y:LOWET ... ...ttt ee ettt et e e be e e e sase e e e snseeaeanneeeenen 232
CALCulate<n>:STATISHCS:SCALEIYIUNIT ... ..o e et et e e et e e e sneeeeesseeaeenneeeene 232
CALCuUlate<n>:STATIStICS:SCALEYIUPPE......coiii ittt ettt 232
CALCUIAte<N>:THRESNOIA. .......eeiiiiiie ettt ettt e ettt e e st e e e e bt e e e e anbeeeeasnseeaeannneaeeae 234
CALCulate<n>:UNIT:POWer. ....234
CONFigure:CDPOWEIT:BTS:BANDCIASS. .....cccuuiiiiiieiuiiaitie ettt ettt e bbb e saeeeanneas 235
CONFIgUre:CDPOWEI :BTS i BCLASS. ....cceiteiieiitiieeiiteeerieee e eiee e e ritee e e st e e e saee e s aabeeeeasbeeeaaaseeesasnaeeaanseeeaannneeanen 235
CONFigure:CDPower[:BTS:CTABIEICATAIOG. .......ciiiuiiiiieiiie ittt ettt 237
CONFigure:CDPower[:BTS:CTABIEICOMMENL........c.oiiiiiiieiiieiee ettt 237
CONFigure:CDPoWEr[:BTS:CTABIEICOPY ..ottt ettt e et et e et e snseeenaeeseeanneas 238
CONFigure:CDPower[:BTS:CTABIEIDATA. ... ..ottt ettt 240
CONFigure:CDPoWEr[:BTS:CTABIEIDATA. ...ttt et e et et e e sae e e nneeesnneas 238
CONFigure:CDPoWer[:BTS:CTABIEIDELELE.......c.eiiiiieiie ettt ee e eae e eeee s 241
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CONFigure:CDPower[:BTS:CTABIEINAME........cooiiiiei ettt b e n 241
CONFigure:CDPower[:BTS:CTABIE:IRESTOrE........oiiiiiie et 241
CONFigure:CDPower[:BTS:CTABIEISELECL.......cc.uiiiiiiiiii it 242
CONFigure:CDPOWEr: BT S iCTABIE[:STATE]....c.ueeiiieiiiteiie ettt sttt et e eenneas 237
CONFigure:CDPower[:BTS]:MCARrier:FILTer:COFREQUENCY .........uueieiiiiiee et 242

CONFigure:CDPower[:BTS]:MCARrier:FILTer:ROFF
CONFigure:CDPower[:BTS]:MCARrier:FILTer: TYPE

CONFigure:CDPower[:BTS:MCARIEr:FILTEr [:STATE]. .. cii ittt ettt 242
CONFigure:CDPower[:BTS]:MCARHEIHMALGO. ...ttt 244
CONFigure:CDPower[:BTS:MCARIIEI [:STATE]....ciitiiiiii ittt ettt 242
CONFigure:CDPower[:BTS:MEASUIEMENL..........oiiiiiieiiie ettt et e et e e e saee e e e saseea e eeneeeene
CONFigure:CDPower[:BTS[:PVTIMEIBURSL........cccoiiiiiiiiiee ettt
CONFigure:CDPower[:BTS]:PVTime:FREStart
CONFigure:CDPower[:BTS]:PVTIME:LIST:RESUIL.......c.cooiiiiiiiiii et 246
CONFigure:CDPower[:BTS:PVTIMeE:LIST:STATE]....ccet ittt 246
CONFigure:CDPOWEIT:BTSIREVISION. ......ciiiiiiiieitie ettt sttt sbe e esneeenbeesaee s 246
CONFigure:CDPOWEIT:BTS]IRFSLOL........ooitiiiiii ettt e e eae e e e et e e beeenneeeneeas 247
CONFigure:CDPOWEI BT S :SUBTYPE. ... .utiiuiiiiieiiie ettt ettt et 247
DIAGNOStICKNZ:SERVICEINSOUICE. .....couiiiiiiieiiie ittt ettt st e st et e st e st e e snbeeebeeaneeeean 329
DISPIAYIMTABIE. ...ttt ettt et e et e e e bt e e ae e e eabeeesee e se e e beeemseaenseeenseeesbeeanseeabeeenseaenbeeenreeannaean 248
DISPIaY[:WINDOWSNZTSIZE ...ttt ettt e e e e e et e et emeeneeeme e eeeneeaeeneeneeeneenes 248
DISPIay[:WINDOWSNSJISSELECL.......ccutiiiiiiiie ittt ettt et e e s be e e nbeesaneenteeans 249
DISPIAY[:WIND OW SN i T AT . ..ttt ettt ettt e b et e e et e e bt e eteeebe e e bt e eseeeseeebeeaseeaneeeaneeanseaaan 249
DISPlay[:WINDOWS<N>]:TRACESEZIMODE..... ..ottt ettt sttt et 249
DISPlay[:WINDOWSN>]: TRACESEZ Y ISPACING. .....tteitiietie ittt ettt sttt ettt st e beeenbeesaeesneee e 254
DISPlay[:WINDOW<N>]:TRACEStZIY[:SCALE]. ... ei ettt ettt ettt st e et e b e e nneeeneeea 250
DISPlay[:WINDow<n>]: TRACE<t>:Y[:SCALELAUTO. ...ttt 251
DISPlay[:WINDow<n>]:TRACe<t>:Y[:SCALELMAXIMUM......coiiiiiiiiiiie ittt 254
DISPlay[:WINDow<n>]:TRACe<t>:Y[:SCALe]:MINimum
DISPlay[:WINDow<n>]:TRACe<t>:Y[:SCALEL:MODE..........coooiiiiieiii e e
DISPlay[:WINDow<n>]:TRACe<t>:Y[:SCALe]:PDIVision
DISPlay[:WINDow<n>]:TRACE<t>:Y[:SCALELRLEVEL........ccoiiiiieiiiie et
DISPlay[:WINDow<n>]:TRACe<t>:Y[:SCALE]:RLEVEI:OFFSEt.........ccccceriiiiiiiiieiiieecee e 252
DISPlay[:WINDow<n>]:TRACEe<t>:Y[:SCALEL:RPOSIION. .......ceiiiieiiieiiieitiesiiee e 253
DISPlay[:WINDow<n>]:TRACE<t>:Y[:SCALELRVALUE. ......cccciiiiiiiitie ettt 253
DISPlay[:WINDOWSN>[: TRACESES[:STATE. ... eei ittt ettt 250
FORMat:DEXPOrDSEPAIAtOr. ......c.eiiiiiiiit ettt ettt sttt e ib e e s e e saeeeteeean 330
INITiate<n>:CONMeas

INITIAtE<N>ICONTINUOUS. ... .eeeeeeiieeee ettt ettt e e ettt e e e sttt e e et eeeaaeeeeeanteeeeanteeeeanseeeeeanseaeeasseeeeannseaesanneeeeannen 331
INITIAtE NS IESPECIIUM. ...ttt h et et ae e bt e bt e e bt e eab e e sae e e beeenbeesabeeanneean 331
INPUEATTENUALION. ...ttt ettt e e e e et e e s s et e e e e abe e e e e ante e e e emtseeeeanneeaesnnbeaeeanneeaeannnen 319
INPUEATTENUALIONIAUTO ...ttt et e e e et e e et e e e s ae e e e e enteeeeeanseeeeasseeeeannseeesanneeeeannnen 320
INPULICOUPTING. ...ttt et b e bt b e s at e e bt e bt e e a bt e e ab e e naeeeabeeenbeesmbeeabeeebeeenbeeanneenn 320
INPULDIQICDEVICE. ...ttt ettt ettt e s a et e s e e be e eat e e esbeesaeeanseeenbeesaneeaseaenseeenseaanneean 320
INPUL:DIQ:RANGEIAUTO. ...ttt ettt et e et e et e e s te e e sa e e ssseessaeeesseesseeeseeesseeenseesnseeenseesnseeseeean 321
INPUt:DIQ:RANGE:COUPIING. ....ecveetieteeiee sttt r e r e e e 322
INPUEDIQ:RANGE[IUPPEI.....c.eteeete ettt ettt ettt b bbb bbb 322
INPUt:DIQ:RANGE[:IUPPEIT:UNIT ...ttt ettt et e et e e st eessseeeaseesseeeesseesneeenseeean 322

INPut:DIQ:SRATE.....cceeeevreeene.
INPut:DIQ:SRATe:AUTO
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INP UL E AT T ettt a et h et e bt et bt e h e e bt e e r e e bt e r e e b e e e r e e ae e e r e e seenr e e e e nneennenneenrennis 324
INPUEEATTIAUTO. ..ottt bbb bbbt bt e bt bt e bt b e bbbt ee e b e e nbeennennis 324
LA LU = A B IS 1 I P 324
INPULGAINISTATE .tttk r e e r e e e r e e e e bt e s et e et e na e e e e na e e e e s e e nenaeenis 325
INPULIMPEAANCE. ...ttt et et e st e s e e bt e st e e ae e e beesaae e 325
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