R&S®OSP-B157W8/W8PLUS
R&S®OSP-B157WX/WN

8-Port Modules for Switch Units
User Manual

1178579502
Version 05

ROHDE&SCHWARZ
Make ideas real




This document describes the following optional modules for the R&S®OSP switch unit family:
® R&SPOSP-B157WS8 (order no. 1527.1144.02)

® R&SPOSP-B157W8PLUS (order no. 1527.1144.05)

® R&SPOSP-B157WX (order no. 1531.4909.02)

® R&S®OSP-B157WN (order no. 1531.5311.02)

Software:
® R&S®RF Test Suite (R&S®AMS32 / R&SPWMS32), V 12.20 and later

® R&S®OSP220 Firmware V 2.90 and later

The software contained in this product uses several valuable open source software packages. For information, see the "Open
Source Acknowledgment" document, which is available for download from the R&S OSP product page at www.rohde-schwarz.com/
manual/osp > www.rohde-schwarz.com/firmware/osp & www.rohde-schwarz.com/software/osp.

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

© 2025 Rohde & Schwarz

Muehldorfstr. 15, 81671 Muenchen, Germany

Phone: +49 89 41 29 -0

Email: info@rohde-schwarz.com

Internet: www.rohde-schwarz.com

Subject to change — data without tolerance limits is not binding.

R&S® is a registered trademark of Rohde & Schwarz GmbH & Co. KG.

The Bluetooth® word mark and logos are registered trademarks owned by Bluetooth SIG, Inc. and any use of such marks by Rohde
& Schwarz is under license.

The terms HDMI, HDMI High-Definition Multimedia Interface, HDMI trade dress and the HDMI Logos are trademarks or registered
trademarks of HDMI Licensing Administrator, Inc.

Wi-Fi® is a registered trademark of Wi-Fi Alliance®.

All other trademarks are the properties of their respective owners.

1178.5795.02 | Version 05 | R&S®POSP-B157W8/W8PLUS R&S®OSP-B157WX/WN

Throughout this document, R&S® is indicated as R&S.


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

R&S®OSP-B157W8/W8PLUS R&S®OSP-B157WX/WN Contents

1.1
1.2
1.3
1.4
1.5

3.1
3.2
3.3
3.4
3.5
3.6
3.7

41
4.2
4.3
4.4

5.1
5.2
5.3
5.4
5.5

7.1

Contents

Safety and regulatory information..............cooooiiiiiiiiiiiieee, 5
Safety INSrUCLIONS.........eeieeiie et m s e e e s s a e nnnn 5
Labels on the Product.........cccceieiiecccccciecrrrrr e smnn e e s s e nnn 8
Korea certification class B..........ccccciniimininir s 8
Warning messages in the documentation............coeveeecccncrcrnninin e 8
Restrictions on opening a switch Unit...........coovviiiiiieccc s 9
WeEICOME......co i 10
Documentation oOVerview..........ceinsssssseeen e 14
Getting started manual............ooo e 14
0= = 4 =g U | 14
User manual of the switch unit.......c.coccciiiiiini 14
=Y o PR 14
Instrument security ProCcedures..........cccocimimriiri e 15
Printed safety inStructions..........ociiieecccee e 15
R&S OSP on the internet.........ccouiiiiiniinini i 15
Getting started..........ccoooii e ———— 18
Preparing fOr USe.... . e e smr e e e s nmme e e e 18
Tour of the base module..........ccocoiiiiii e ————————— 21
Tour of the frequency extension module...........ccccceiiiiiiiiicccccscceerrrr e 25
Tour of the normalization extension module...........ccccviiiiniin s 30
Operating the modules...........oooriiiiiieeccr e 34
Calibration... ..o —————— 34
Configuring devices and signal paths.........c.cccoociiiiiiiicc e 35
OPEration OVEIVIEW.......cccciiiiiiire s e s s annn 38
SCPI cOMMANS........eiiiiiiiri s 40
Accessing, retrieving and handling data.............ccccoriiiiiiiicccr e 40
Measurements...... ... e 42
Remote control commands............ccccemmmmmmmmmini—. 43
COMMON COMMANGS....ciiiuieiriiririir i an e ar s an e ane s 44

User Manual 1178.5795.02 — 05 3



R&S®OSP-B157W8/W8PLUS R&S®OSP-B157WX/WN Contents

7.2 General setting commands..........ccccvcvimmriinmr s —————_—— 48
7.3 Configuration setting commands...........cccccmminiimm i —————— 50
7.4 Measurement setting commands..........ccccmriniiimr e —————— 54
7.5 Measurement COMMANAS.........coccuriiiiiimrriiirr 59
7.6  Sum-power detector COMMANAS..........cccciiiiiiirie e 62
7.7 List of COMMANAS......coiiiiiiiiiiiir i 65
8 Maintenance and troubleshooting..........ccccoommmmmmmimiiiiie 68
8.1 Replacing power SUPPIY fUSES........cccceriirecmerirrrccre e e e sme e 68
8.2 Status LEDS......ciiiiiiiieriiis it s s e 68
8.3 Resolving network connection failures...........cccccveeiimemnnsccer e 69
8.4 Software malfunCtion..........cccceiimini e ——————— 69
8.5 Contacting cuStoOmMer SUPPOIt........cccceerrirrimrerrer e e e s ssnre e e e smr e e s snn e e mr e e e smmnees 70
Glossary: Abbreviations...........cccccciiiiii e 71
INA@X. i ——————————— 74

User Manual 1178.5795.02 — 05 4



R&S®OSP-B157W8/W8PLUS R&S®OSP-B157WX/WN Safety and regulatory information

Safety instructions

1 Safety and regulatory information

The product documentation helps you use the product safely and efficiently. Follow the
instructions provided here and in the following sections.

Intended use

The R&S OSP is designated for switching and control applications, including RF
switching, in industrial, administrative, and laboratory environments.

The R&S OSP-B157W8, R&S OSP-B157W8PLUS, R&S OSP-B157WX and
R&S OSP-B157WN are designated for the development, production and verification of
electronic components and devices in industrial and laboratory environments.

Use these products only for their designated purpose. Observe the operating condi-
tions and performance limits stated in the data sheets.

Target audience

This document is targeted at all users, including installers, operators, and maintenance
personnel.

Where do | find safety information?

Safety information is part of the product documentation. It warns you of potential dan-
gers and gives instructions on how to prevent personal injury or damage caused by
dangerous situations. Safety information is provided as follows:

® |n Section 1.1, "Safety instructions", on page 5. The same information is provi-
ded in many languages as printed "Safety Instructions". The printed "Safety
Instructions" are delivered with the product.

® Throughout the documentation, safety instructions are provided when you need to
take care during setup or operation.

1.1 Safety instructions

Products from the Rohde & Schwarz group of companies are manufactured according
to the highest technical standards. To use the products safely, follow the instructions
provided here and in the product documentation. Keep the product documentation
nearby and offer it to other users.

Use the product only for its intended use and within its performance limits. Intended
use and limits are described in the product documentation such as the specifications
document, manuals and the printed "Safety Instructions" document. If you are unsure
about the appropriate use, contact Rohde & Schwarz customer support.

Using the product requires skilled persons or specially trained personnel. These users
also need sound knowledge of at least one of the languages in which the user interfa-
ces and the product documentation are available.
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Safety instructions

Reconfigure or adjust the product only as described in the product documentation or
the specifications document. Any other modifications can affect safety and are not per-
mitted.

Never open the casing of the product. Only service personnel authorized by

Rohde & Schwarz are allowed to repair the product. If any part of the product is dam-
aged or broken, stop using the product. Contact Rohde & Schwarz customer support at
https://www.rohde-schwarz.com/support.

Lifting and carrying the product

The maximum weight of the product is provided in the specifications document. You
can lift or carry the product by yourself, if you can manage the weight on your own.
Alternatively, you can use lifting or transporting equipment. Follow the instructions pro-
vided by the equipment manufacturer.

Choosing the operating site

Only use the product indoors. The product casing is not waterproof. Water that enters
can electrically connect the casing with live parts, which can lead to electric shock,
serious personal injury or death if you touch the casing.

If Rohde & Schwarz provides accessories designed for outdoor use of your product,
e.g. a protective cover, you can use the product outdoors.

You can operate the product up to an altitude of 2000 m above sea level. If a higher
altitude is permissible, the value is provided in the specifications document. The prod-
uct is suitable for pollution degree 2 environments where nonconductive contamination
can occur. For more information on environmental conditions such as ambient temper-
ature and humidity, see the specifications document.

Setting up the product

Always place the product on a stable, flat and level surface with the bottom of the prod-
uct facing down. If the product is designed for different positions, secure the product so
that it cannot fall over.

If the product has foldable feet, always fold the feet completely in or out to ensure sta-
bility. The feet can collapse if they are not folded out completely or if the product is
moved without lifting it. The foldable feet are designed to carry the weight of the prod-
uct, but not an extra load.

If stacking is possible, keep in mind that a stack of products can fall over and cause
injury.

If you mount products in a rack, ensure that the rack has sufficient load capacity and
stability. Observe the specifications of the rack manufacturer. Always install the prod-
ucts from the bottom shelf to the top shelf so that the rack stands securely. Secure the
product so that it cannot fall off the rack.

Connecting the product

Before connecting the interfaces or measuring inputs of the product to other products
or electrical circuits, make sure that the other products or electrical circuits provide
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Safety instructions

special protection against electric shock. This protection principle is referred to as
SELV (safety extra-low voltage) and is based on a low voltage level and increased
insulation. Exceptions are indicated by a measurement category on the product and
given in the specifications document.

Connecting to power

The product is an overvoltage category Il product. Connect the product to a fixed
installation used to supply energy-consuming equipment such as household applian-
ces and similar loads. Keep in mind that electrically powered products have risks, such
as electric shock, fire, personal injury or even death. Replace parts that are relevant to
safety only by original parts, e.g. power cables or fuses.

Take the following measures for your safety:

® Before switching on the product, ensure that the voltage and frequency indicated
on the product match the available power source. If the power adapter does not
adjust automatically, set the correct value and check the rating of the fuse.

® Only use the power cable delivered with the product. It complies with country-spe-
cific safety requirements. Only insert the plug into an outlet with protective conduc-
tor terminal.

® Only use intact cables and route them carefully so that they cannot be damaged.
Check the power cables regularly to ensure that they are undamaged. Also ensure
that nobody can trip over loose cables.

® Only connect the product to a power source with a fuse protection of maximum
20 A

® Ensure that you can disconnect the product from the power source at any time.
Pull the power plug to disconnect the product. The power plug must be easily
accessible. If the product is integrated into a system that does not meet these
requirements, provide an easily accessible circuit breaker at the system level.

Cleaning the product

Use a dry, lint-free cloth to clean the product. When cleaning, keep in mind that the
casing is not waterproof. Do not use liquid cleaning agents.

Meaning of safety labels

Safety labels on the product and its accessories warn against potential hazards.

Potential hazard

Read the product documentation to avoid personal injury or product damage.

Electrical hazard

Indicates live parts. Risk of electric shock, fire, personal injury or even death.

Hot surface

Do not touch. Risk of skin burns. Risk of fire.

> B> P
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Warning messages in the documentation

Protective conductor terminal
Connect this terminal to a grounded external conductor or to protective ground. This connec-
tion protects you against electric shock if an electric problem occurs.

1.2 Labels on the product

Labels on the casing inform about:
® Personal safety, see "Meaning of safety labels" on page 7
® Product and environment safety, see Table 1-1

® |dentification of the product, for example as in the top left of the product's front
panel

Table 1-1: Labels regarding product and environment safety

Potential hazard

Read the product documentation to avoid personal injury or product damage.

China RoHS certification, certifies compliance with the Chinese government's regulation on the
restriction of hazardous substances (RoHS).

Labeling in line with EN 50419 for disposal of electrical and electronic equipment after the prod-
uct has come to the end of its service life. See "Disposal” in the the operating manual or user
manual of the R&S OSP.

4 @ [>

1.3 Korea certification class B

o] 7171= 7H3&(BH) WA A7 71 =AM T2 7P ARgeh AlE HAHoR 6
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1.4 Warning messages in the documentation

A warning message points out a risk or danger that you need to be aware of. The sig-
nal word indicates the severity of the safety hazard and how likely it will occur if you do
not follow the safety precautions.

WARNING

Potentially hazardous situation. Could result in death or serious injury if not avoided.
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Restrictions on opening a switch unit

CAUTION

Potentially hazardous situation. Could result in minor or moderate injury if not avoided.

NOTICE

Potential risks of damage. Could result in damage to the supported product or to other
property.

1.5 Restrictions on opening a switch unit

Do not open an R&S OSP, to avoid personal injury and instrument damage. If opening
is required for mounting a module, let Rohde & Schwarz personnel mount this module.
See Section 8.5, "Contacting customer support"”, on page 70.
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2 Welcome

The R&S OSP-B157W8 or R&S OSP-B157W8PLUS, R&S OSP-B157WX and
R&S OSP-B157WN are modules for the open switch platform R&S OSP.

The R&S OSP-B157WX serves as a frequency extension for the base module

R&S OSP-B157W8 or R&S OSP-B157W8PLUS. While the frequency extension for-
wards lower frequency signals to the base module, it can bypass higher frequency sig-
nals to an appropriate measurement channel.

The R&S OSP-B157WN enables radiated normalized measurements in an
R&S TS7124 RF shielded box, while still allowing to switch back conveniently to con-
ductive measurements.

The modules are typically used in the automatic test system R&S TS8997 that per-
forms regulatory conformance tests of wireless short range devices (SRDs). The tests
cases are focused on the 2.4 GHz, 5 GHz and 6 GHz frequency bands for Wi-Fi® and
ISM applications (industrial, scientific and medical). These tests are performed accord-
ing to the standards FCC 15.407, ETSI EN 300 328, ETSI EN 301 893,

ETSI EN 303 687, ETSI EN 302 502, ETSI EN 300 220-2 and others.

® Designation "module" vs. "switch unit"
This manual uses the following nomenclature:
® The R&S OSP-B157WS8 is referred to as "base module".
® The R&S OSP-B157W8PLUS is referred to as "base module".
® The R&S OSP-B157WX is referred to as "frequency extension module".
® The R&S OSP-B157WN is referred to as "normalization extension module".
® The R&S OSP is referred to as "switch unit".

Frequency ranges

Basically, the modules are designed to cover the 2.4 GHz and 5 GHz frequency bands,
and with the R&S OSP-B157W8PLUS also the 6 GHz frequency band. However, some
of the above mentioned regulatory ETSI and FCC tests include measuring spurious
emissions up to 18 GHz or even up to 40 GHz.

Therefore, the frequency coverage of the modules is as follows:

® The R&S OSP-B157W8 operates in a frequency range up to 6 GHz (hence, 6 GHz
band not supported), while the R&S OSP-B157W8PLUS operates in a frequency
range up to 7.5 GHz. Both base modules offer a special by-path for spurious emis-
sions measurements up to 18 GHz. The integrated power meter and signal condi-
tioning are designed for in-band use only.
The lower end of the frequency range of the R&S OSP-B157W8 and R&S OSP-
B157W8PLUS depends on the selected paths and application. It starts, for exam-
ple, at 450 MHz, if internal power measurements are involved, or approximately at
1 GHz, if directional couplers are involved.
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® The R&S OSP-B157WX extends the spurious emissions frequency range up to
40 GHz. Signals to be measured in this frequency range are not forwarded to the
DUT input ports of the base module, but bypassed directly to the signal analyzer.

® The R&S OSP-B157WN allows the required switching for normalized measure-
ments and supports the frequency range of the base module.

Key features of the R&S OSP-B157W8 base module

The 6 GHz module R&S OSP-B157W8 with up to 8 channels is based on a printed RF
switch board in solid-state relay (SSR) architecture. It allows flexible operation of the
connected DUT (up to 8 ports) and measurement instruments.

The module features:

® Signal conditioning by integrated attenuators, couplers and combiners (without
amplifiers or filters)

® RF switching for wireless test cases up to 6 GHz

® RF switching for spurious emission measurements up to 18 GHz (exception: if a
frequency extension module R&S OSP-B157WX is present, these signals are han-
dled within this extension module)

® Power measurements in the 2.4 GHz and 5 GHz bands with specific evaluations
for wireless standards

® Built-in data acquisition board for control of the signal paths and for collection and
A/D conversion of the power measurements

® Multiple trigger input and output options
® External clock input
® ideo input

® [ AN interface for remote control of the module operation by the test software
R&S WMS32

Key features of the R&S OSP-B157W8PLUS base module
In addition to the features of the ".02" version R&S OSP-B157WS8, the ".05" version of
the module features:

® Power measurements in the 6 GHz band with specific evaluations for wireless
standards

® Frequency range for signalling up to 7.5 GHz

e Additional step attenuator R2 for an extended attenuation range, see Figure 4-5
Each of the 8 configurable channels in the R&S OSP-B157W8 and R&S OSP-
B157W8PLUS has the following integrated semiconductor components:

® Anindividually programmable attenuator

® An analog power detector for synchronous RMS power measurement with high
sampling rate and burst detection

® An A/D converter for the power measurement results
® Solid-state switches, which enable:

— Switching the (vector) signal generator output to the calibration port or to the
DUT ports

User Manual 1178.5795.02 — 05 11



R&S®OSP-B157W8/W8PLUS R&S®OSP-B157WX/WN Welcome

— Switching the measurement paths from DUT ports to a spectrum analyzer / test
receiver or to the power measurement

— Signal conditioning via the integrated couplers, directional couplers, attenuators
and combiners

Key features of the R&S OSP-B157WX frequency extension module

The 40 GHz module R&S OSP-B157WX is especially designed to provide RF switch-
ing for spurious measurements up to 40 GHz.

It uses coaxial RF architecture and features:
® Electromechanical RF relay switches for flexible operation of up to 8 DUT channels

® The module can forward incoming signals on each DUT channel to the connected
DUT input of the R&S OSP-B157W8 or R&S OSP-B157W8PLUS. This forwarding
is used for measurements at frequencies up to 6 GHz, which the R&S OSP-
B157W8 can handle, or up to 7.5 GHz, which the R&S OSP-B157W8PLUS can
handle.

® Alternatively, incoming signals on one single DUT channel can be switched to the
module's [Rx] port and on to a connected signal analyzer, receiver or other mea-
surement instrument. This switching state is typically used for measurements at
frequencies above 6 GHz or 7.5 GHz and up to 40 GHz, which the base modules
cannot handle. (Signals for spurious emission measurements up to 18 GHz are
also switched to the instrument connected to the frequency extension module's
[Rx] port.)

® |f the R&S OSP-B157WX forwards the DUT's signals, it also switches the signal
analyzer path from its [RxOUT] port (input port) to its [Rx] port. This [Rx] port is
connected to the signal analyzer or test receiver, while the [Rx] port of the
R&S OSP-B157W8 or R&S OSP-B157W8PLUS is connected to the [RxOUT] port
(input port) of the R&S OSP-B157WX.

® Also, you can add the signal of a companion device to one of the DUT paths via its
internal switches and a directional coupler. The type of companion device depends
on the DUT. For example, if your DUT is a Wi-Fi® transceiver, the companion
device can be a wideband radiocommunication tester R&S CMW500. In this exam-
ple, it would simulate a wireless router that maintains a bidirectional connection
with the transceiver.

Key features of the R&S OSP-B157WN normalization extension module

If conductive measurements are impossible due to monolithic integral antennas, the
R&S OSP-B157WN offers an innovative test method based on fixture approach with
normalization procedure proposed by ETSI.

The R&S OSP-B157WN module with up to eight channels is based on a printed RF
switch board in solid-state relay (SSR) architecture. It allows flexible operation of con-
ducted (up to eight ports) and normalized measurements in combination with an appro-
priate shielding box R&S TS7124.

The module features the following:

® Solid-state relay switches for flexible operation of up to eight DUT channels and
normalized measurement
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High dynamic range of step attenuator

LAN interface for remote control of the module using the R&S WMS32 wireless
measurement system software

The module can forward incoming signals on each DUT channel to the connected
DUT input of the R&S OSP-B157W8PLUS. This forwarding is used for conductive
measurements at frequencies up to 7.5 GHz, which the R&S OSP-B157W8PLUS
can handle.

Alternatively, incoming signals from the probe antennas within the R&S TS7124
can be switched to the R&S OSP-B157W8PLUS

@ Screenshots
Sample screenshots in this documentation are used to illustrate as much as possible of
the functions provided by the modules and of potential interdependencies between
parameters. Note that:

The values in these screenshots do not necessarily represent realistic application
situations.

Do not consider the values as recommended by Rohde & Schwarz.

The screenshots shown can differ, depending on your particular equipment and
configuration.
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Help

3 Documentation overview

This section provides an overview of the R&S OSP-B157W8, R&S OSP-
B157W8PLUS, R&S OSP-B157WX and R&S OSP-B157WN user documentation.
Unless specified otherwise, you find the documents at:

www.rohde-schwarz.com/manual/osp and www.rohde-schwarz.com/manual/osp-n
Further documents are available on the R&S OSP product page at:

www.rohde-schwarz.com/product/osp and www.rohde-schwarz.com/product/osp-n

3.1 Getting started manual

Introduces the modules and describes how to set up and start working with them.
Includes safety instructions, key features, preparation, setup and basic operation. A
printed version is delivered with the modules.

3.2 User manual

Contains the description of all functions of the modules. It includes the contents of the
getting started manual and provides explanations, step-by-step procedures, figures
and examples. The user manual supports you during your first experience with the
product, from installation and configuration to various measurements. The content also
provides an introduction to remote control, a complete description of the remote control
commands with programming examples, and information on maintenance, instrument
interfaces and error messages.

The user manual is available for download or for immediate display on the internet.

3.3 User manual of the switch unit

Contains the description of all instrument modes and functions of the R&S OSP Open
Switch and Control Platform (switch unit). It is available for download on the internet.

3.4 Help

The R&S OSP-B157W8 and R&S OSP-B157W8PLUS are operated either by direct
bus commands or by the software R&S WMS32, which is part of the

R&S RF Test Suite. The R&S OSP-B157WX can be operated also by the

R&S OSP220 firmware. The R&S OSP-B157WN can be operated by the software
R&S WMS32, only.
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3.5

3.6

3.7

R&S OSP on the internet

The software-embedded help content in the R&S RF Test Suite provides quick, con-
text-sensitive access to information for the software packages R&S AMS32 and

R&S WMS32. Refer to the R&S WMS32 part of this help content for application of the
modules and switch units in the R&S TS8997 test system. The help content also
describes templates for test cases that you can use in tests according to various FCC
and ETSI standards. Examples are FCC 15.407, ETSI EN 300 328 or

ETSI EN 301 893.

The software, which requires a license, is available at www.rohde-schwarz.com/soft-
ware/ts8997.

Instrument security procedures

Deals with security issues when working with the R&S OSP in secure areas. It is avail-
able for download on the internet.

Printed safety instructions

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

R&S OSP on the internet

The websites www.rohde-schwarz.com/product/osp and www.rohde-schwarz.com/
product/osp-n provide:

® Key facts, features and options for the family of R&S OSP switch units

® Rohde & Schwarz contacts for information, quotes, demos and calibration services

® Technical documentation (operating manual / user manual for R&S OSP switch
units)

® Brochures and data sheets

® Application notes

® Drivers

® The legacy firmware with OSA and release notes

® The R&S OSP Panel software with release notes (only for legacy switch units)
® The R&S OSP new generation firmware with OSA and release notes

® Related documents and articles

® News and information on software updates

® Service manual (only for Rohde & Schwarz personnel)

For operation of the modules, refer to the documentation of the R&S WMS32 software.
The documentation is available as a help function in the R&S RF Test Suite, which
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3.71

3.7.2

3.7.3

3.74

3.7.5

R&S OSP on the internet

requires a license and comprises the software packages R&S AMS32 and
R&S WMS32. Also, refer to the related release notes.

Brochures and data sheets
The data sheet contains the technical specifications of the R&S OSP. It also lists the
options and their order numbers, and optional accessories.

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

See www.rohde-schwarz.com/brochure-datasheet/osp and www.rohde-schwarz.com/
brochure-datasheet/osp-n

Application notes
These documents deal with special applications or background information on particu-
lar topics.

Application notes and application cards deal with special applications or background
information on particular topics.

See www.rohde-schwarz.com/application/osp and www.rohde-schwarz.com/applica-
tion/osp-n.

Drivers

Up-to-date instrument drivers are available for download.

See www.rohde-schwarz.com/driver/osp and www.rohde-schwarz.com/driver/osp-n.

Release notes and open-source acknowledgment (OSA)

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

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

See www.rohde-schwarz.com/firmware/osp and www.rohde-schwarz.com/software/osp
and www.rohde-schwarz.com/firmware/osp-n

Service manual
Describes handling failed modules, module replacement, troubleshooting and special

remote control commands for service purposes. The document also contains spare
part lists and mechanical drawings.
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R&S®OSP-B157W8/W8PLUS R&S®OSP-B157WX/WN Documentation overview
R&S OSP on the internet

The service manual ("Classified Service Document") is available for Rohde & Schwarz
personnel, only.
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4.1

411

Preparing for use

Getting started
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e Tour of the base MOAUIE...........ooi i 21
e Tour of the frequency extension Module...........cccceeeeiiiiiiiiiiiiiii, 25
e Tour of the normalization extension module..........cccceeeeeiiiiiiiiiiiiiie, 30

Preparing for use

Here, you can find basic information about setting up the product for the first time.
For the following preparation activities, refer to the operating manual or user manual of
the R&S OSP:

® Lifting and carrying

® Unpacking and checking

® Choosing the operating site

® Setting up the product

® Considerations for test setup

® Preventing electrostatic discharge (ESD)

® Preventing electromagnetic interference (EMI)

® Preventing overload on internal terminations

® Connecting

Power and earth ground
— LAN
External monitor, mouse and keyboard

— RF and control cables
® Switching on or off
® Checking the installed modules
® Configuring the initial instrument settings
Apart from the activities listed above, preparing the modules for use requires the fol-
lowing:

o  Putting iNnto OPEration..........ccueiiiiiiii e 18
e Installing or updating the firmware..........cccci i 21

Putting into operation

The modules described in this manual must be installed in an R&S OSP switch unit.
Typically, the modules are preinstalled in the Rohde & Schwarz factory. If a module is
not preinstalled, it must be installed by Rohde & Schwarz personnel, only. See Sec-
tion 8.5, "Contacting customer support"”, on page 70.
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Preparing for use

Module installation

® The base module R&S OSP-B157W8 or R&S OSP-B157W8PLUS is (or must be)
installed in one of the following switch units:
— R&S OSP120
— R&S OSP150
® The frequency extension module R&S OSP-B157WX is (or must be) installed in
one of the following switch units:
— R&S OSP120
— R&S OSP220
— R&S OSP230
® The normalization extension module R&S OSP-B157WN is (or must be) installed in
one of the following switch units:
— R&S OSP220
— R&S OSP230

Only one optional additional single-slot module can be installed in the rear left slot of
the switch unit, beside one R&S OSP-B157W8, one R&S OSP-B157W8PLUS, one
R&S OSP-B157WX or one R&S OSP-B157WN. For all information related to the
R&S OSP switch units, refer to their operating manual or to their user manual.

Rack mounting

For using the base module and the frequency extension module in the R&S TS8997
Regulatory Test System for Wireless Devices, mount the switch units into the test sys-
tem's 19" rack. This procedure is described in the operating manual or user manual of
the R&S OSP and in the mounting instructions supplied with its rack adapter kits:

® For R&S OSP120 and R&S OSP150, use rack adapter R&S ZZA-211 (order no.
1096.3260.00)

® For R&S OSP220 and R&S OSP230, use rack adapter R&S ZZA-KNA21 (order no.
1177.8026.00)

Unlike all other modules for R&S OSP switch units, the R&S OSP-B157W8 and

@ R&S OSP-B157W8PLUS are not equipped with on-board memory to store the switch-
ing configuration of the module's signal paths. Therefore, the hosting switch unit cannot
recognize the module. Instead, the module's LAN interface must be connected to the
control computer and the switching configuration must be saved as a "Hardware
Setup" in the R&S WMS32 software. In this software, the switching configuration of the
R&S OSP-B157W8 and R&S OSP-B157W8PLUS is already implemented.
The extension modules R&S OSP-B157WX and R&S OSP-B157WN have no LAN
interface, but are recognized and controlled directly by the hosting switch unit.

Connecting the modules

For connecting the modules among each other and to test instruments, proceed as
described in the following chapters:

® Section 4.2.1, "Connecting devices to the base module", on page 24
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Preparing for use

® Section 4.3.1, "Connecting equipment to the frequency extension module",
on page 27

® Section 4.4.1, "Connecting equipment to the normalization extension module",
on page 31

@ Use RF connector adapters as port savers

SMA and K-type RF connectors have a limited lifetime. It is typically limited to 500 con-
nector mating cycles, due to normal wear. After this number of mating cycles, the con-
nectors must be replaced.

® The SMA connectors on the 8 DUT ports at the front panel of the R&S OSP-
B157W8 and R&S OSP-B157W8PLUS are soldered in. Therefore, their replace-
ment is a costly and time-consuming procedure, which must be handled by
Rohde & Schwarz service.
To save the lifetime of these RF connectors, use the 2.92 mm K-type RF connector
adapters as port savers on the original connectors. A set of 8 adapters is included
in the delivery. Fix the adapters with a torque of 0.8 Nm to 1.1 Nm.
Leave the port saver adapters on the ports and connect your DUT channels to
these adapters, until the lifetime of the adapters is reached, due to wear. Then
replace the worn port saver adapters for new ones.

‘\A\\

Figure 4-1: Port saver adapter

e [f any SMA or K-type connectors of the R&S OSP-B157WX are worn, replacing
these connectors is much more simple, because they are not soldered in.

Further operation and handling information

Also refer to the operating manual or user manual of the R&S OSP for the following
information, and more:

® Ambient conditions

® Setup

® | ocal or remote operation

® Transporting

® Replacing fuses

® Storage and disposal
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Tour of the base module

4.1.2 Installing or updating the firmware

For installing or updating the firmware of the R&S OSP-B157W8 or R&S OSP-
B157WB8PLUS, use the R&S WMS32 software package in the R&S RF Test Suite.
Click "Self Check" (labeled (1) in Figure 4-2) to open this dialog:

5= %E G BD6 6 Rl ¥

5y OSP-B157WE - OSP-B157WE - ERMUnit N

Actual Firmware Yersion installed:
Selected Fimware File osp-b157. v, 0.96.08.95.fw Select Fimuars File

|
Start Firmware Upload ...

ak Cancel

B Self Check =]

Device | Status =

BONN Amplifier <not testes
(] Gieneric Amplifier <nat test

[T EMCO 2030 Antenna Tow e
[FlosPeisnws <nat testeds

EDSF-ETEMEPLUS <not tested:
SMB1004 <not testeds

m

6397 Generatar <not tested>
TS8997 Vector Generator  <nat testeds>
Shiw/2006 <not tested>
Interlock, Circuit <not testeds
LISM <ot tested>
=] chwson-eT <nat testeds
[=] chwsnnwLan <not tested>
[=] Gieneric Monitaring <nat tested:
OSP-B157 Power Meter <not tested> 8

Test device...

Figure 4-2: Firmware installation or update in R&S WMS32

Proceed as follows:
1. Click "Self Check".

2. Select the "R&S OSP-B157W8" or "R&S OSP-B157W8PLUS" entry in the device
list of the "Self Check" dialog.

Click "Test device".
In the "Firmware Update" tab of the next dialog, click "Select Firmware File".

Browse to the correct file.

o g A~ w

Click "Start Firmware Upload".

The firmware is installed or updated automatically.
During this process, the power LED flashes green.

When the installation or update is completed, the base module restarts and is
ready for use.

4.2 Tour of the base module

The base module R&S OSP-B157W8 or R&S OSP-B157W8PLUS must be installed in
a switch unit as described in Section 4.1.1, "Putting into operation”, on page 18.
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Tour of the base module

On the front panel, the R&S OSP-B157W8 or R&S OSP-B157W8PLUS has RF con-
nectors for up to eight DUT channels and for the test instruments:

—— ~ ROHDE&SCHWARZ OSP 150 1505. K1
® ) £y ° @ 505.3009K15
R AT e
L X ]
Power Ready DUT1  DUT2 DUT3 DUT4 COMP X1 DUTS DUT6 DUT7 DUT8 Rx

- m e A e e ™ D [~ Lo e .

P u i d® 4 D D 4O L5 O ;

& & & & & & & & & & G e o0 B

© °© ) ) (>

Figure 4-3: R&S OSP-B157W8 mounted in R&S OSP150 (front panel view)

Additional connectors are on the rear panel:

Figure 4-4: R&S OSP-B157W8 mounted in R&S OSP150 (rear panel view)

For an overview of the connectors, see Table 4-1.

Use the base module's LAN connector for remote control
The module is operated remotely via Ethernet (LAN) by the test software R&S WMS32,
which must be installed on your control computer.

As the LAN and CAN connectors on the rear of the R&S OSP are disabled, use the
RJ45 LAN connector of the module R&S OSP-B157W8 or R&S OSP-B157W8PLUS
itself (top center in Figure 4-4) for remote control.

The R&S OSP-B157W8 and R&S OSP-B157WB8PLUS operate according to the follow-
ing circuit diagram:
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Tour of the base module
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Figure 4-5: Circuit diagram of the R&S OSP-B157W8 and R&S OSP-B157W8PLUS RF board

Orange, right = Front DUT and instrument ports

Orange, left = Instrument or trigger ports, and data acquisition board
Yellow = 1-to-2 switches

Red = Power detectors

Green = 1-to-n switches, attenuators or bi-directional couplers

Blue = Splitters/combiners

Pink = 1-to-2 switches or splitters/combiners in the 18 GHz by-path
Light green = Attenuators or splitters/combiners

(*), yellow highlighted = Step attenuator R2, only available in R&S OSP-B157W8PLUS, controlled together
with step attenuator R1033 in the companion path

With this RF circuitry, the R&S OSP-B157W8 or R&S OSP-B157W8PLUS can operate
flexibly in a test system in a multitude of ways.
® |ncoming signals on each DUT channel can be handled as follows:
— Signals can be individually attenuated.
— Signals can be switched to one or more instrument ports of the module.
— The power level can be measured by internal detectors.
® |ncoming signals on each instrument port can be handled as follows:
— Signals can be individually attenuated.
— Signals can be switched to one or more DUT ports of the module.
— The power level can be measured by internal detectors.

User Manual 1178.5795.02 — 05 23



R&S®OSP-B157W8/W8PLUS R&S®OSP-B157WX/WN Getting started

4.2.1

Tour of the base module

The exact behavior of the module is test-case-specific and depends on the applicable
test standard. This flexibility allows setting up and handling complex test and measure-
ment sequences with the connected devices.

Connecting devices to the base module

The base module has various external connectors on its front and rear panel: SMA for
RF signals, BNC for analog and digital trigger control, D-Sub 9 for digital trigger control
and LAN for Ethernet access. The details of these connections are described in

Table 4-1.

Observe maximum RF input power and no DC voltage

The front RF connectors and some rear RF connectors have the following limitations:

® A maximum tolerable input power level (dBm), specified on the front and rear pan-
els

® No tolerance for a direct current (DC) voltage share in the input signal

Do not exceed the dBm levels and "0 VDC" limits that are indicated on the front and
rear panels. If an input signal exceeds these limits, it can damage the internal circuits
of the module.

To connect test devices to the base module
1. Identify the connections that your test setup requires.
2. Establish all required connections according to the following table.

3. For Ethernet (LAN) connection, use the rear RJ45 connector in the base module,
not in the switch unit.

Table 4-1: External connectors overview of the R&S OSP-B157W8 or R&S OSP-B157W8PLUS

Panel | Label Direction | Signal Type Value range
Front DUT1 ... | BiDir (¥) Device under test, channel 1 | RF SMA 1 GHz to 18 GHz
DUT8 to 8, max. 30 dBm

Front COMP BiDir Companion device, max. RF SMA 1 GHz to 6 GHz
20 dBm

Front | X1 BiDir Companion device extension | RF SMA 1 GHz to 18 GHz
(to R&S OSP-B157WX)

Front Rx Out (**) Spectrum analyzer / test RF SMA 1 GHz to 18 GHz
receiver

Rear Trig 4 In Trigger input Ch4 Digital BNC High: 3.3V, low: 0 V

Rear Trig 3 Out Trigger output Ch3 Digital BNC High: 3.3 V, low: 0 V

Rear LAN BiDir Ethernet Digital RJ45

Rear ANT Out Antenna output RF SMA 1 GHz to 18 GHz

Rear VIDEO In Video input, max. 3 V Analog SMA DC to 1 MHz
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4.3

Tour of the frequency extension module

Panel | Label Direction | Signal Type Value range
Rear GEN In Signal generator, max. RF SMA 1 GHz to 18 GHz
30dBm
Rear VGEN In Vector signal generator RF SMA 1 GHz to 18 GHz
Rear Trig1..3 | In Trigger input Ch1, Ch2, Ch3 | Digital D-Sub 9 | High: 3.3V, low: 0 V
Pin 1,2,3: signal
Pin 5: ground
Rear 48 MHz | In External clock input 48 MHz | RF SMA 48 MHz + 200 kHz
Rear Trig 1 Out Trigger output Ch1 Digital D-Sub 9 | High: 3.3V, low: 0 V
Pin 1: signal
Pin 5: ground
Rear Trig 2 Out Trigger output Ch2 Analog BNC High: 3.3 V, low: 0 V

If you use the base module R&S OSP-B157W8 or R&S OSP-B157W8PLUS in combi-
nation with the frequency extension module R&S OSP-B157WX, make the following
changes to the connections listed above:
* (M
Connect the ports of your DUT to the frequency extension instead of the base
module.
And connect the DUT ports of the base module to the [OUT1] to [OUT8] ports of
the frequency extension module, as in Figure 4-9.
* (")
Connect the signal analyzer or test receiver to the [Rx] port of the frequency exten-
sion instead of the base module.
And connect the [Rx] port of the base module to the [RxOUT] port of the frequency
extension module, as in Figure 4-9.

Supply and control connectors

Besides the module's connectors, the switch unit has additional connectors for power
supply, external monitor, mouse and keyboard. For information on the switch unit's
connectors and on replacing the fuse, refer to the operating manual and user manual
of the R&S OSP.

Connect the power supply connector to an isolated ground receptacle of your mains
grid. The supply voltage must be between 110 VAC and 240 VAC with frequencies
ranging from 50 Hz to 60 Hz. Within these ranges, the device automatically adapts to
the supply voltage. To turn the power on or off, put the AC power switch into position |
(on) or 0 (off).

Tour of the frequency extension module

The frequency extension module R&S OSP-B157WX must be installed in a switch unit
as described in Section 4.1.1, "Putting into operation", on page 18.
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Tour of the frequency extension module

On the front panel, the R&S OSP-B157WX has the connectors for up to eight DUT
channels with corresponding forwarding (loop-through) output ports and the connectors
for the test instruments:

1<2>ROMDE&SCNWARZ 0sP 120 1505.3009K12

) ° ) (
- P - @& 7';‘ M
Qo USB oL MONITOR DIGITAL
M & @ o ] .'4 =
| 1
() @ s @ )

Figure 4-6: R&S OSP-B157WX mounted in R&S OSP120 (front panel view)

The module has no rear connectors, but blind plates only. The only connectors on the
rear panel are the switch unit's power supply and control connectors.

Figure 4-7: R&S OSP-B157WX mounted in R&S OSP120 (rear panel view)

For an overview of the connectors, see Chapter 4.3.1.

@ Use the switch unit's LAN connector for remote control

The module is operated remotely via Ethernet (LAN) by the firmware of the switch unit
that houses the frequency extension module. This switch unit is controlled by the test
software R&S WMS32, which must be installed on your control computer.

In contrast with the base module, the frequency extension module has no LAN connec-
tor of its own.

For controlling the R&S OSP-B157WX, use the RJ45 LAN connector on the rear panel
of the switch unit.

Hence, for controlling a combination of both the R&S OSP-B157W8 or R&S OSP-
B157W8PLUS and R&S OSP-B157WX in an R&S TS8997 test system, use two LAN
cables to connect the modules to the test systems' Ethernet switch.

The R&S OSP-B157WX operates according to the following circuit diagram:
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Tour of the frequency extension module
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Figure 4-8: Circuit diagram of the R&S OSP-B157WX RF board

Orange, right = 8 DUT input and output ports (front connectors)
Orange, left = 3 instrument ports (also front connectors)
Blue squares = SPDT (1-to-2) relays

Blue upright rectangles = SP6T (1-to-6) relays
Blue horizontal rectangle = Directional coupler

With this RF circuitry, the R&S OSP-B157WX is operated in the test system as follows:

® |ncoming signals on each DUT channel are forwarded to the connected DUT input
of the base module R&S OSP-B157WS8 (supporting up to 6 GHz) respectively
R&S OSP-B157W8PLUS (supporting up to 7.5 GHz).

® Incoming signals on one single DUT channel at frequencies above 6 GHz respec-
tively above 7.5 GHz are switched to the module's [Rx] port.

Optionally, the control system can switch an [RxOUT] signal (instead of a DUT) or a
[X1] signal (companion device, in addition to a DUT) to the module's [Rx] port.

Signal paths for different frequency ranges

Define the signal paths in such a way that the test system performs out-of-band mea-
surements up to 40 GHz via the R&S OSP-B157WX.

4.3.1 Connecting equipment to the frequency extension module

We recommend placing the R&S OSP-B157WX on top of the base module or mount-
ing the two modules in the same arrangement into a 19" rack.

User Manual 1178.5795.02 — 05 27



R&S®OSP-B157W8/W8PLUS R&S®OSP-B157WX/WN Getting started

Tour of the frequency extension module

Observe maximum RF input power and no DC voltage

The R&S OSP-B157WX typically forwards RF signals from a DUT to the R&S OSP-
B157W8 or R&S OSP-B157W8PLUS. Hence, if you connect the R&S OSP-B157WX to
the base module, adhere to the following limitations for the front RF connectors:

® A maximum tolerable input power level (dBm), specified on the base module
® No tolerance for a direct current (DC) voltage share in the input signal

Do not exceed the dBm levels and "0 VDC" limits that are indicated on the base mod-
ule. If an input signal exceeds these limits, it can damage the internal circuits of the
module.

To connect the R&S OSP-B157WX

1. Connect the port [OUT1] of the R&S OSP-B157WX to the port [DUT1] of the
R&S OSP-B157W8 or R&S OSP-B157W8PLUS.

2. Proceed in the same way for the remaining channels 2 through 8, as required in
your test setup.

3. Connect the port [DUT1] of the R&S OSP-B157WX to channel 1 of your DUT.

4. Proceed in the same way for the remaining channels 2 through 8, as required in
your test setup.

5. For your companion device (which is connected to the [COMP] port of the base
module), connect the port [X1] of the R&S OSP-B157WX to the port [X1] of the
R&S OSP-B157W8 or R&S OSP-B157W8PLUS.

6. Connect the port [RxOUT] of the R&S OSP-B157WX to the port [Rx] of the
R&S OSP-B157W8 or R&S OSP-B157W8PLUS.

— - 1 @l ROHDE&SCHWARZ 0OSP 120 1505.3009K12
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Figure 4-9: Connected modules, upper = R&S OSP-B157WX, lower = R&S OSP-B157W8 or
R&S OSP-B157W8PLUS

7. Connect the port [Rx] of the R&S OSP-B157WX to the input port of your measure-
ment instrument, for example a spectrum analyzer or test receiver.
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Tour of the frequency extension module

8. On the rear panel of the R&S OSP-B157WX, connect the switch unit's RJ45 [LAN]
port for remotely controlling the R&S OSP-B157WX as described in the operating
manual of the R&S OSP switch units. Note that this usage is different from the
base module, where you must use the module's LAN port instead of the switch
unit's LAN port. Do not use the CAN port for controlling the R&S OSP-B157WX.

9. Connect the power supply connector to an isolated ground receptacle of your
mains grid. The supply voltage must be between 110 VAC and 240 VAC with fre-
quencies ranging from 50 Hz to 60 Hz. Within these ranges, the device is automati-
cally adapted to the supply voltage. To turn the power on or off, put the AC power
switch into position | (on) or O (off).

Table 4-2: External connectors overview of the R&S OSP-B157WX

Panel | Label Direction | Signal Type Frequency range
Front DUT1 ... | BiDir Device under test, channel 1 | RF K-type 1 GHz to 40 GHz
DUT8 to 8, max. 30 dBm
Front | OUT1 ... | BiDir Forwarding DUT1 to 8 to the | RF SMA 1 GHz to 7.5 GHz
OouT8 base module
Front | X1 BiDir Companion device (from the | RF SMA 1 GHz to 6 GHz
base module)
Front Rx Out Spectrum analyzer / test RF K-type 1 GHz to 40 GHz
receiver
Front RxOUT |In Spectrum analyzer / test RF SMA 1 GHz to 6 GHz
receiver (from the base mod-
ule)

O Note that "RxOUT" is - despite its name - an input port for signals coming from the
= "Rx" port of the R&S OSP-B157W8 or R&S OSP-B157W8PLUS base module. The
label "RxOUT" was chosen due to the connection with the Rx output port of the base
module.

Supply and control connectors

Besides the module's connectors, the switch unit has additional connectors for power
supply, external monitor, mouse and keyboard. For information on the switch unit's
connectors and on replacing the fuse, refer to the operating manual and user manual
of the R&S OSP.

Connect the power supply connector to an isolated ground receptacle of your mains
grid. The supply voltage must be between 110 VAC and 240 VAC with frequencies
ranging from 50 Hz to 60 Hz. Within these ranges, the device automatically adapts to
the supply voltage. To turn the power on or off, put the AC power switch into position |
(on) or O (off).
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4.4 Tour of the normalization extension module

The normalization extension module R&S OSP-B157WN must be installed in a switch
unit as described in Section 4.1.1, "Putting into operation”, on page 18.

On the front panel, the R&S OSP-B157WN has the connectors for up to eight DUT
channels with corresponding forwarding (loop-through) output ports that you must con-
nect as described in Section 4.4.1, "Connecting equipment to the normalization exten-
sion module", on page 31. Also, three ports for the companion device are available on
the front panel (including loop-through):

A{WARZ 0SP220 - Open Switch and Control Unit 1528.3105K02
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Figure 4-10: R&S OSP-B157WN mounted in R&S OSP220 (front panel view)

The module has six rear connectors [ANT1] to [ANT6] for six probe antennas, used to
perform radiated normalized measurements in an R&S TS7124 RF shielded box. Con-
nect the additional [GEN W(8)] connector to the [ANT] port of the R&S OSP-B157W8
or R&S OSP-B157W8PLUS to inject signals from a signal generator into the

R&S TS7124.

Figure 4-11: R&S OSP-B157WN mounted in R&S OSP220 (rear panel view)

For an overview of the connectors, see Chapter 4.4.1.

@ Use the switch unit's LAN connector for remote control

The module is operated remotely via Ethernet (LAN) by control commands (SCPI) from
the software R&S WMS32, which must be installed on your control computer.

In contrast with the base module, the normalization extension module has no LAN con-
nector of its own.

For controlling the R&S OSP-B157WN, use the RJ45 LAN connector on the rear panel
of the switch unit.

Hence, for controlling a combination of multiple modules in an R&S TS8997 test sys-
tem, use LAN cables to connect the modules to the Ethernet switch of the test system.
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You can use the R&S OSP-B157WN in the test system as follows:

Conducted measurements:

® The R&S OSP-B157WN forwards signals from each connected DUT to the corre-
sponding DUT port of the base module R&S OSP-B157W8 or R&S OSP-
B157W8PLUS, and in the opposite direction. This routing allows conducted mea-
surements with the R&S TS8997 test system.

Radiated normalized measurements:

® For transmitter measurements in an R&S TS7124 RF shielded box, the R&S OSP-
B157WN forwards signals from the connected six probe antennas to the corre-
sponding antenna ports of the base module R&S OSP-B157W8 or R&S OSP-
B157W8PLUS.

® The R&S OSP-B157WN forwards signals from the companion device to one of two
different probe antennas in the R&S TS7124 to establish over-the-air (OTA) com-
munication between the DUT and the companion device.

® The R&S OSP-B157WN forwards signals from signal generators connected to the
base module R&S OSP-B157W8 or R&S OSP-B157W8PLUS to one of two differ-
ent probe antennas in the R&S TS7124 to inject additional RF signals.

441 Connecting equipment to the normalization extension module

We recommend placing the R&S OSP-B157WN on top of the base module R&S OSP-
B157W8 or R&S OSP-B157W8PLUS. If a frequency extension module R&S OSP-
B157WX is also part of your system, we recommend placing this frequency extension
module on top of the R&S OSP-B157WN. Mounting the two or three modules in the
same arrangement into a 19" rack is also possible.

Observe maximum RF input power and no DC voltage

The R&S OSP-B157WN typically forwards RF signals from a DUT to the R&S OSP-
B157W8 or R&S OSP-B157W8PLUS. Hence, if you connect the R&S OSP-B157WN to
the base module, be aware of the following limitations for the front RF connectors:

® A maximum tolerable input power level (dBm), specified on the base module
® No tolerance for a direct current (DC) voltage share in the input signal

Do not exceed the dBm levels and "0 VDC" limits that are indicated on the base mod-
ule. If an input signal exceeds these limits, it can damage the internal circuits of the
module.

To connect the R&S OSP-B157WN

1. Connect the port [OUT1] of the R&S OSP-B157WN to the port [DUT1] of the
R&S OSP-B157W8 or R&S OSP-B157W8PLUS.

2. Proceed in the same way for the remaining channels 2 through 8, as required in
your test setup.
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3. Connect the port [DUT1] of the R&S OSP-B157WN to one of the following:

a) Connect it directly to channel 1 of your DUT.
b) Or connect it to the port [OUT1] of the R&S OSP-B157WX, if this frequency
extension module is part of your system.

4. Proceed in the same way for the remaining channels 2 through 8, as required in
your test setup.

5. Connect your companion device to the [COMP1] port of the R&S OSP-B157WN.

6. [COMP1] port of the base module), connect the port [X1] of the R&S OSP-
B157WN to the port [X1] of the R&S OSP-B157W8 or R&S OSP-B157W8PLUS.

7. Connect the port [COMX] of the R&S OSP-B157WN to the port [COMP] of the
R&S OSP-B157W8 or R&S OSP-B157W8PLUS.
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Figure 4-12: Connected modules, upper = R&S OSP-B157WX, middle = R&S OSP-B157WN, lower
= R&S OSP-B157W8 or R&S OSP-B157W8PLUS

8. Connect the port [RxOUT] of the R&S OSP-B157WX (if part of your system) to the
port [Rx] of the R&S OSP-B157W8 or R&S OSP-B157W8PLUS.

9. Connect the port [X1] of the R&S OSP-B157WX (if part of your system) to the port
[X1] of the R&S OSP-B157W8 or R&S OSP-B157W8PLUS.

10. On the rear panel of the R&S OSP-B157WN, connect the six antenna ports [ANT...]
to the corresponding antenna ports of the R&S TS7124 RF shielded box.

11. On the rear panel of the R&S OSP-B157WN, connect the [GEN W(8)] port to the
[ANT] port on the rear panel of the R&S OSP-B157W8 or R&S OSP-
B157W8PLUS.
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Table 4-3: External connectors overview of the R&S OSP-B157WN

Panel | Label Direction | Signal Type Frequency range
Front DUT1 ... | BiDir Frequency extension module | RF SMA 1 GHz to 13 GHz
DUT8 or device under test, channel
1 to 8, max. 30 dBm
Front OUT1 ... | BiDir Forwarding DUT1 to 8 to the | RF SMA 1 GHz to 13 GHz
ouT8 base module
Front | COMx BiDir Forwarding companion RF SMA 1GHzto 7.5 GHz
device to the base module
Front COMP1 | BiDir Companion device RF SMA 1 GHzto 7.5 GHz
Front | COMP2 | BiDir Companion device (optional) | RF SMA 1 GHz to 7.5 GHz
Rear ANT1 ... | BiDir Feed signals to probe anten- | RF SMA 1 GHz to 7.5 GHz
ANT6 nas in the R&S TS7124
Rear GEN In Injects incoming signals from | RF SMA 1 GHz to 7.5 GHz
W(8) a signal generator into the
R&S TS7124

Supply and control connectors

Besides the module's connectors, the switch unit has additional connectors for power
supply, external monitor, mouse and keyboard. For information on the switch unit's
connectors and on replacing the fuse, refer to the operating manual and user manual

of the R&S OSP.

Connect the power supply connector to an isolated ground receptacle of your mains
grid. The supply voltage must be between 110 VAC and 240 VAC with frequencies

ranging from 50 Hz to 60 Hz. Within these ranges, the device automatically adapts to
the supply voltage. To turn the power on or off, put the AC power switch into position |
(on) or 0O (off).
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Calibration

5 Operating the modules

An unsuitable operating site or test setup can damage the instrument and connected
devices. Before switching on the equipment, observe the information on appropriate
operating conditions provided in the data sheet.

Risk of equipment damage due to inappropriate operating conditions

In particular, ensure the following:

e All fan openings are unobstructed and the airflow perforations are unimpeded. We
recommend a minimum distance of 10 cm to other objects.

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

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

® Signal outputs are connected correctly and are not overloaded.

Configuration for control and operation

The base and extension modules mounted in the switch units (and optionally in a rack)

are remotely controlled via Ethernet (LAN).

® The module R&S OSP-B157W8 or R&S OSP-B157W8PLUS with pre-configured
signal paths is operated in the test software R&S WMS32. Use a software version
as specified on the rear cover page of this manual.

® The module R&S OSP-B157WX must be configured by you and connected as in
Figure 4-9 to be operated in R&S WMS32.

® The module R&S OSP-B157WN must be configured by you and connected as in
Figure 4-12 to be operated in R&S WMS32.

Manual operation of the modules is not possible. As an exception from this rule, opera-
tion of the R&S OSP-B157WX via the R&S OSP220 firmware is possible.

We recommend that you Use RF connector adapters as port savers for the DUT ports
of the module R&S OSP-B157W8 and R&S OSP-B157W8PLUS.

L J O 11101 = 11 1] o TSP 34
e Configuring devices and signal paths........ccccceeiii i 35
L I O 01T = 1110 W o) V/= ] Y = 38
®  SCPI COMMEANGAS...ciiiiiiiiii ettt e et e e et e e e e e e e e e s nnereeeeeas 40
e Accessing, retrieving and handling data...........oooo oo 40

5.1 Calibration

The modules R&S OSP-B157W8 or R&S OSP-B157W8PLUS and R&S OSP-B157WX
are delivered with a factory calibration, conforming to the standards of the German
national accreditation body. The calibration data is saved in the modules.
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If, instead of factory mounting, the modules are mounted by Rohde & Schwarz service
personnel, the calibration is preserved.

For a later recalibration, including the power detectors in the R&S OSP-B157W8 or
R&S OSP-B157W8PLUS, we recommend that you send your switch unit (with the
module) to the Rohde & Schwarz service. See Section 8.5, "Contacting customer sup-
port", on page 70.

Alternatively, for your own module calibration, you must switch each path individually
and determine the path attenuation with your generator and measuring instrument.
However, this calibration does not include the power detectors in the R&S OSP-
B157W8 or R&S OSP-B157W8PLUS.

5.2 Configuring devices and signal paths

The base module R&S OSP-B157W8 or R&S OSP-B157W8PLUS, the frequency
extension module R&S OSP-B157WX and the normalization extension module

R&S OSP-B157WN are designed only for use in the R&S TS8997 regulatory conform-
ance test system.

To configure the modules for this system, the R&S WMS32 software in the R&S RF
Test Suite offers a "WMS Configuration" wizard.

Access: "Extras" > "Wizards" > "WMS Configuration”

-
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To use the wizard:

® Insert the USB flash drive, which is included in the delivery, into a free USB port of
your computer.

® Have the address for each of your devices available. (The type of address depends
on the device's interface and its protocol, which can be IP, GPIB or USB / RS232.)

@ Obtaining valid IP addresses

If your network does not support DHCP or if you choose to disable dynamic TCP/IP
configuration, you must assign valid address information before connecting the instru-
ment to the LAN. To obtain a valid IP address, contact your network administrator, as
connection errors can affect the entire network.

If necessary, see Section 8.3, "Resolving network connection failures"”, on page 69.

In the wizard dialog, proceed as follows:

1. In the list of devices, enter an arbitrary ("speaking") name and the address for each
of your devices.
For example, if your spectrum analyzer has the IP address 10.113.0.104, enter
itas TCPIP::10.113.0.104::inst0::instr

For each device that is not present in your setup, select "<none>".
Check the checkbox "Import OSP-B157WX attenuation files".

Click "select source Folder".

o > w DN

Select the folder on the USB flash drive that contains the calibration data of your
R&S OSP-B157WX.

o

Confirm your selection to import the files.

7. In the field "Hardware Setup", enter a name for your hardware setup.

8. Check the checkboxes "Replace existing DeviceList entries" and "Replace existing
attenuation tables".

Note: We do not recommend using the same computer for a different test system,
too. If you let the wizard replace existing device entries and tables, these changes
can corrupt existing test templates required for another test system.

If you still wish to use the same computer for several test applications, proceed as
described in Section 5.2.1, "Creating separate profiles for multiple applications",
on page 37.

9. Click "Create".

The wizard creates the device entries in the device list, the required signal paths
and attenuation tables and a hardware setup.

10. When the wizard has completed the procedure, restart your computer.

The path configuration is now stored and available for remote control operation.
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The final preparatory steps are creating a DUT configuration and a test template as
described in the documentation (help function) of the R&S TS8997 software, section
"WMS Measurements (WMS32)".

The R&S TS8997 can now be used with the R&S OSP-B157W8 or R&S OSP-
B157W8PLUS and R&S OSP-B157WX, see Section 5.3, "Operation overview",
on page 38.

5.2.1 Creating separate profiles for multiple applications

If you want to run more than one test application on the same computer, we recom-
mend creating an additional profile for each application.

To do so, proceed as follows:

1. Right-click the R&S WMS32 program link icon on the desktop.
2. Select "Properties" in the context menu.

3. Inthe dialog that comes up, select the "Shortcut" tab.

4

Enter a space and the name of the new profile (for example "Profile") as an
address parameter at the end of the "Target" field:

) WMS32 Properties x
Securty Detais Previous Versions
General Shorteut Compatibility Digttal Signatures
ﬁ@ Whs32

»

Targettype:  Application

Target location: Exectte
Target: =-Schwarz\EMC32\ Exectte\EMC32. E)E“ Profild I

Start in: "C:\Program Files (x86)\Rohde-Schwarz\EMC32'

Shortcutkey: | None |

Run: Nomal windaw ~

Commert: Starts the WMS32 Wireless Measurement Softwal

Open Fils Location | Change lcon Advanced

Coon | enh

Figure 5-1: WMS32 Properties dialog
5. Confirm this setting with "OK".

When you start the software from this program link, the software runs under the new
profile.

Within this profile, you can create a "Device List" that is independent of device lists in
other profiles. You can also configure independent folder paths for each profile:
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5.3

5.3.1

' Options: File Location - O X

File Type
Calib
Calibration Templates
Correction Tables
Device List

DUT Configuration
EUT Information
Frequency Lists
Graphics

Hardware Setups

Limit Lines

MF-FF Reference Files
Fieference Calibrations
Fieport Setups
FReports

Tables

Test Templates
Tests
Temporary Data Folder

libratio cesh
C:\ProgramDatah\EMC32\S pstemiCalibration Setupsh,
C:\ProgramDatat\EMC32\Spstem'\Conection T ables',
C:\ProgramDatat\EMC32\Configuration\EMC 32 DeviceList
C:\ProgramDatatEMC32\Spstem\DUT Configuration’,
C:\ProgramDatah\EMC32\Spstem\EUT Information,
C:\ProgramDatatEMC32\Spstem'Frequency Lists'
C:\ProgramDatat\EMC32\Spstem'\Graphich
C:\ProgramDatah\EMC32\Spstem\Hardware Setupst
C:\ProgramDatah\EMC32\Spstem'Limit Lines',
C:\ProgriamDatah\EMC 325 pstem\NF-FF Reference Files
C:\ProgriamDatah\EMC32\Application'3 pstem'Reference Calibrations'
C:\ProgramDatah\EMC 32\ pstem\Report Setupst
C:\ProgramDatatEMC32\Spstem'\Reports',
C:\ProgramDatat\EMC32\Spstemt T ables'
C:\ProgramDatah\EMC32\Spstemt Test Templates',
C:\ProgriamDatah\EMC32\ Testsh,
C:MemptEMCIZY

Operation overview

Change

Kumber of the last opened Files 10 =

oK

P Cancel )

Figure 5-2: Defining folder paths for your new profile

Using individual profiles for different test applications, each, allows using the same
computer for several applications without interfering settings.

Operation overview

The base modules R&S OSP-B157W8 and R&S OSP-B157W8PLUS and the fre-
quency extension module R&S OSP-B157WX are designed only for use in the
R&S TS8997 regulatory conformance test system.

Operation of the modules is controlled remotely via LAN from the R&S WMS32 wire-

less measurement software, which is part of the R&S RF Test Suite.

The following chapters provide more information for operating the modules.

e Operating the base module
e Operating the frequency extension module
e Operating the normalization extension module

Operating the base module

Use the R&S WMS32 software to control the base module R&S OSP-B157W8 or
R&S OSP-B157W8PLUS. Manual operation of the module is not possible.

R&S WMS32 uses the pre-configured signal paths in the device setup. This feature

allows calling signal paths directly from the user interface.
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5.3.2

5.3.3

Operation overview

General  Settings

Power Measurement

Measured Walue dBm Measure

Frequency 10.000 tHz

Measurement Channel | Port 1 j

Spectrum Analyzer Settings

Path DUT1 to Receiver j w

Attenuation

Get Atterwation for the switched path between the selected ports.

Part 1 ﬂ |Generator ﬂ I Sum Get Attenuation
Table

Alteriuatar il ] r

-

Ok

Figure 5-3: Dialog for base-module settings in the R&S RF Test Suite (e.g. V10.60)

For more information on operation and remote control functions, refer to the online help
function of the software R&S WMS32, which is part of the R&S RF Test Suite.

Operating the frequency extension module

Use the R&S WMS32 software to control the frequency extension module R&S OSP-
B157WX.

Path configuration is a precondition for operating the module. R&S WMS32 takes over
the path configuration into the device setup, as described in the software's online help.
This feature allows calling signal paths directly from the user interface of R&S WMS32.

For more information on operation and remote control functions, refer to the online help
function of the software R&S WMS32, which is part of the R&S RF Test Suite.

Operating the normalization extension module

Use the R&S WMS32 software to control the normalization extension module
R&S OSP-B157WN. Manual operation of the module or remote control via the
R&S OSP220 firmware is not possible.

Path configuration is a precondition for operating the module. R&S WMS32 takes over
the path configuration into the device setup, as described in the software's online help.
This feature allows calling signal paths directly from the user interface of R&S WMS32.
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% OSP with B157WM - OSP-B157WN - SwitchUnits X

General ] Properies  Test

Attention ! Device status iz zet to 'vitual', The switching will be simulated.

ANTT to COMPT 00.25 dB ﬂ Switch

2400 GHz || Getattenuation G| g [18.080 dB

)4 Cancel

Figure 5-4: Dialog for normalization-extension-module settings in the R&S RF Test Suite (e.g. V11.50)

For more information on operation and remote control functions, refer to the online help
function of the software R&S WMS32, which is part of the R&S RF Test Suite.

5.4 SCPI commands

Optionally, you can use SCPI commands for direct communication with the modules,
as described in Section 7, "Remote control commands”, on page 43.

5.5 Accessing, retrieving and handling data

For the modules R&S OSP-B157WX and R&S OSP-B157WN, refer to the section
"Operation" > "Accessing, retrieving and handling data" in the user manual of the
R&S OSP. See www.rohde-schwarz.com/manual/osp-n.

However, the modules R&S OSP-B157W8 and R&S OSP-B157W8PLUS use a differ-
ent operating system of their own. Their "operational data" is covered also by the sec-
tion mentioned above in the user manual of the R&S OSP. But for handling the "non-
operational data" (or "usage data") of these modules, refer to the following section.

The operating system of the R&S OSP-B157W8 and R&S OSP-B157W8PLUS creates
usage data during and throughout its use. Usage data can be collected, e.g., for trou-
bleshooting or to help our customer support center find solutions quickly.

The R&S OSP-B157W8 and R&S OSP-B157W8PLUS create the following non-opera-
tional data:

® User and authentication data

® Network and communication data

® Firmware update data

® Diagnostic and troubleshooting data
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Accessing, retrieving and handling data

The R&S OSP-B157W8 and R&S OSP-B157WB8PLUS create this data continuously in
real-time and save it on the internal memory in a log file.

The volume of the non-operational data depends on the usage of the product and typi-
cally amounts to a maximum of about 4 MB.
You can access, retrieve and delete this non-operational data:

® To access and retrieve this data in the file system, request the required password
from Rohde & Schwarz customer support. See Section 8.5, "Contacting customer
support", on page 70.

® To delete all data in the log file, switch the R&S OSP-B157W8PLUS off and on
consecutively two times.
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6 Measurements

The modules R&S OSP-B157W8 or R&S OSP-B157W8PLUS and R&S OSP-B157WX
are dedicated for operation in the regulatory test system R&S TS8997. This system
investigates the conformance of short range devices (SRDs) to FCC and ETSI stand-
ards. The modules serve for switching the signal paths between a DUT and the
required test instruments. Also, the signals can be conditioned and their power levels
can be measured in the R&S OSP-B157W8 or R&S OSP-B157W8PLUS. This func-
tionality is used in a broad range of tests.

Table 6-1: Typical test cases

Test case 2.4 GHz band 5 GHz band 6 GHz band
(ETSI EN 300 328) | (ETSI EN 301 893) | (ETSI EN 303 687)

Carrier frequency accuracy N °

RF output power . . .

Transmit power control (TPC)

Power spectral density .
Duty cycle, TX sequence, TX gap .
Dwell time, minimum frequency occupation, hopping sequence .

(only for frequency hopping DUTs)

Hopping frequency separation .

Medium utilization (MU) factor .

Adaptivity / Channel access mechanism . . .
Occupied channel bandwidth . . .
Transmitter unwanted emissions in the out-of-band domain . °1) °1)
Transmitter unwanted emissions in the in-band domain .

Transmitter unwanted emissions in the spurious domain .

Receiver spurious emissions . *1) *1)
Receiver blocking .

Receiver selectivity / Adjacent channel selectivity

Dynamic frequency selection (DFS)

1) For spurious emission measurements above 18 GHz, the R&S OSP-B157WX is
used to make the required direct RF connection to the spectrum analyzer.

These measurements and test cases, together with their configuration, are described
in the documentation (help function) of the R&S RF Test Suite software, section "WMS
Measurements (WMS32)".
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7 Remote control commands

This chapter describes the remote control commands for direct communication with the
modules R&S OSP-B157W8 or R&S OSP-B157W8PLUS and R&S OSP-B157WX via
LAN interface and SCPI commands.

@ SCPI commands
Operation of the R&S OSP does not require that you send any SCPI commands. This

function is an additional feature for test and debug purposes. Using SCPI commands
requires knowledge of the R&S OSP remote control commands. For details, refer to
the operating manual of the R&S OSP.
For normal operation of the modules, use the graphical user interface of the
R&S WMS32 software.
Service-related RC commands are only available to Rohde & Schwarz personnel.

These commands are described in the service manual (1178.6504.02) of the
R&S OSP-B157W8, R&S OSP-B157W8PLUS and R&S OSP-B157WX.

For direct SCPI communication with the modules, proceed as follows:

® |f you want to communicate with the module R&S OSP-B157W8 or R&S OSP-
B157W8PLUS:

1. Connect the module's LAN connector (Figure 4-4) to your control computer or to
your local area network.

2. For SCPI command exchange, use one of the following tools:

e The scripting tool R&S Forum
(For getting started, select "Settings" > "Instruments" > "Add", select the inter-
face type "VXI11" and enter the TCPIP address of your module. Board number
and instance are typically "0". See Section 5.2, "Configuring devices and signal
paths", on page 35)

e The Measurement & Automation eXplorer "LabVIEW MAX" from National
Instruments (NI)

e A terminal emulator such as PuTTY
(However, this tool only permits sending individual SCPI command lines, no
scripts.)

e Or a similar software tool

Example:

For example, to activate the path from port1 (DUT1) to the analyzer port (Rx) in the
module R&S OSP-B157W8 / R&S OSP-B157W8PLUS, send the following SCPI com-
mand to the R&S OSP:

:CONFigure:PORT1:MODE ANAlyze
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71

Common commands

For the R&S OSP-B157WX and R&S OSP-B157WN, only use SCPI commands from
the operating manual or user manual of the R&S OSP.

The SCPI commands available for the R&S OSP-B157W8 or R&S OSP-
B157W8PLUS (not R&S OSP-B157WX) are described in the following chapters.

®  COMMON COMMEANGS......cutiiieeeiiiiieeeestieeeeesstteeeeesssbteeeessanbeeeeessasteeeaesareeeeessanseeaeasans 44
o (General setting COMMANGS.........oooiiiiiiiiiicccre e e 48
e Configuration setting commands............oouiiiiiiiiiiici - 50
e Measurement setting COMMANAS.........cc.uuiiiiiiiieieee e 54
o Measurement COMMANGAS........oooiiiiiii et e e e e e e e e e e e e e e e e e e eeeeeeeenennnann 59
e  Sum-power deteCtor COMMANGS.......ccciii i e e e e e e e e ee e 62
® LSt Of COMMEANGS.....ciiiiiiiiiiie e s e s rnreeee e 65

O PP 44
] PP 45
B SR 45
DN 2 e e e e e 45
5 10 45
B L N 45
B I PP 46
B PPN 46
P S 46
FRC L e 46
B 46
B0 7N 47
O RE . e 47
RS T I = PP 47
LN PP 47
S I PPN 47
FWAL e e 48
*CLS

Clear status, resets the following to zero:

® Status byte (STB)
® Standard event status register (ESR)
® EVENt part of the QUEStionable and the OPERation register

® Error/event queue

The command clears the output buffer. It does not alter the ENAB1e and TRANsition
parts of the registers.

Usage: Event
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Common commands

*ESE <Value>

Event status enable, sets the ESE register to the specified value. The query returns the
contents of the event status enable register in decimal form.

Parameters:
<Value> Range: 0 to 255

*ESR?

Event status read, returns the contents of the ESR register in decimal form and subse-
quently sets the register to zero.

Parameters:

<Contents> Range: 0to 255

Usage: Query only

*IDN?

Returns the device identification code, including the version number of the installed

firmware.

Parameters:

<ID> "Rohde&Schwarz,<device type>,<serial number>,<firmware ver-
sion>"

Example: Rohde&Schwarz,0SP,1527.1144.02/200153,10.60.0

Usage: Query only

*IST?

Individual status query, returns the contents of the IST flag in decimal form. The IST
flag is the status bit that is sent during a parallel poll.

Parameters:

<ISTflag> 01
Usage: Query only
*OPC

Operation complete, sets bit 0 in the event status register, when all preceding com-
mands have been executed. This bit can be used to initiate a service request.

The query writes a "1" into the output buffer, when all preceding commands have been
executed. This bit is used for command synchronization.

User Manual 1178.5795.02 — 05 45



R&S®OSP-B157W8/W8PLUS R&S®OSP-B157WX/WN Remote control commands

Common commands

*OPT?

Option identification, queries the options included in the instrument. For a list of all
available options and their description, refer to the data sheet.

Parameters:

<Options> The query returns a list of options. The options are listed at fixed
positions in a comma-separated string. A zero is returned for
options that are not installed.

Usage: Query only

*PRE <Value>

Parallel poll register enable, sets the PRE register to the indicated value. The query
returns the contents of the PRE register in decimal form.

Parameters:
<Value> Range: 0 to 255

*PSC <Action>

Power on status clear, determines whether the contents of the ENAB1e registers are
preserved or reset when the instrument is switched on. Thus, a service request can be
triggered when the instrument is switched on, if the status registers ESE and SRE are
suitably configured. The query reads out the contents of the "power-on-status-clear”
flag.

Parameters:

<Action> 0]1
0
The contents of the status registers are preserved.
1

Resets the status registers.

*RCL <Number>
Recall, loads the instrument settings from an intermediate memory.

The settings can be stored to this memory using the command *sav with the associ-
ated number.

Parameters:
<Number> Identifies the intermediate memory.

*RST
Reset, sets the instrument to a defined default status. Same as SYST : PRES.

Usage: Setting only
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Common commands

*SAV <Number>
Save, stores the current instrument settings in an intermediate memory.
The settings can be recalled using the command *RCT with the associated number.

Parameters:
<Number> Specifies the number under which the settings are stored in the
intermediate memory.

*SRE <Contents>

Service request enable, sets the SRE register to the indicated value. This command
determines, under which conditions a service request is triggered.

Parameters:

<Contents> Contents of the SRE register in decimal form. Bit 6 (MSS mask
bit) is always 0.
Range: 0 to 255

*STB?

Status byte query, reads the contents of the status byte in decimal form.

Usage: Query only

*TRG

Trigger, generates an immediate manual trigger signal and triggers all actions that are
waiting for a trigger event.

This common command is equivalentto INTTiate: IMMediate and complements the
commands of the TRIGger subsystem.

Usage: Event

*TST?

Self-test query, initiates a self-test of the instrument and returns an error code.

Parameters:
<ErrorCode> 0
No errors occurred.
1
An error occurred.
Usage: Query only
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General setting commands

*WAI

Wait to continue, prevents servicing of the subsequent commands until all preceding
commands have been executed and all signals have settled. See also *opC / com-
mand synchronization.

Usage: Event

7.2 General setting commands

SYSTem:COMMUNICAtEINET:DHOCP . ...t e e e e e e e e e aeneans 48
SYSTem:COMMunicate:NET:[COMMON:JHOSTNAME. .....ucieeeiirieieeeeeeinieeeeeeeeieeeeeeeeennaeeeees 48
SYSTem:COMMUNICAtE:NET:IPADAIESS. .. ..cvueeeeeeeeeeeeeeeeee et e e eeeae e e eae e e e e e eeaeeeeaeeeennaeeees 48
SYSTem:COMMunicate:NET:IPADAreSS: INFO . ...t e e e e e s e e 49
SYSTem:COMMunicate:NET:SUBNELMASK .......cicitiieeeeeeeitie e eeeeetriee e e e et e e e e e e eenne s eeeeees 49
SYSTem:COMMUNICAtE:INET:GATEWAY .....uieieeeieerieieeeeeetiteeeeeeseetaaeeeeeeeetaaeeeseestnaaeeeserrannnnns 49
SYSTem:COMMunicate:NET:[COMMON:IDOMAEIN........coeeieieiiieeeeeeeeeieeeeeeeeerieeeeeeeeereaeeeeeeenes 49
SYSTem:COMMunicate:NET:[COMMON:IDNS{T|2}. ... cuuieieieie ettt e e e 49
SYSTem:COMMUNICAtEINET:STATUS? . ...ueeeee ettt e et e e e et e e e e e e eenannas 49
SYSTem:COMMUNICAtEINET:RESE!....cuuiiiee ettt et e et e e e e e e e e e eeneeeeas 50
SYSTem:COMMUNICAte:NET:RESTAI.........cceeieiiieieiieereririirieeeaeaeieseeeeeeeeeseseeeereeessesssraranes 50
QY ST M P RESE ... i ieeeette ettt e e et e e e e e e e e e e e et e e e rat e rearann 50

SYSTem:COMMunicate:NET:DHCP <dhcp>

Disables or enables the dynamic host configuration protocol (DHCP) for setting a
dynamic IP address.

Parameters:

<dhcp> 0 or OFF
Disables DHCP and allows only a static IP address.
1 or ON

Enables DHCP and allows a dynamic IP address.

SYSTem:COMMunicate:NET:[COMMon:]JHOSTname <hostname>
Specifies the network name.

Parameters:
<hostname> Allows an arbitrary text string as the hostname.

SYSTem:COMMunicate:NET:IPADdress <ipaddress>
If DHCP is disabled, this value sets the static IP address.

Parameters:
<ipaddress> Allows a numeric string in the format xxx:xxx:xxx:xxx as the IP
address.
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General setting commands

SYSTem:COMMunicate:NET:IPADdress:INFO?
Returns network status information.

Usage: Query only

SYSTem:COMMunicate:NET:SUBNet:MASK <netmask>
If DHCP is disabled (static IP address), this value sets the IP subnet mask.

Parameters:
<netmask> Specifies a numeric string as the IP subnet mask, for example
255.255.255.0.

SYSTem:COMMunicate:NET:GATeway <gateway>

If DHCP is disabled (static IP address), this value sets the gateway address or media
access control (MAC) address.

Parameters:
<gateway> Specifies a numeric string as the gateway address, for example
70.83.30. 7 Or XXX.XXX.XXX.XXX.

SYSTem:COMMunicate:NET:[COMMon:]DOMain <domain>
If DHCP is disabled (static IP address), this value defines the domain.

Parameters:
<domain> Specifies a string consisting of letters, digits and hyphens as the
domain name.

SYSTem:COMMunicate:NET:[COMMon:]DNS{1|2} <dns>

If DHCP is disabled (static IP address), these addresses are used for domain name ser-

vices (DNS).

Suffix:

{112} You can specify two DNS server addresses for IP address
matching. The suffix determines, whether the command sets the
1st or 2" DNS address.

Parameters:

<dns> Specifies a string consisting of letters, digits and hyphens as the

DNS address.
SYSTem:COMMunicate:NET:STATus?

Returns network status information.

Usage: Query only
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7.3

Configuration setting commands

SYSTem:COMMunicate:NET:RESet
Resets the LAN settings to default, which is DEHCP, and restarts the network interface.

Note that even with DHCP as the default, the static address 192.168.48.157 is always
available (just as 7192.168.48.147 for the R&S OSP switch units).

Usage: Setting only

SYSTem:COMMunicate:NET:RESTart
Applies changes and restarts the network interface.

Usage: Setting only

SYSTem:PRESet
Resets the instrument to a defined default status. Same as *RST.

Usage: Setting only

Configuration setting commands

CONFIgure:PORT{N} AT TENUALOT . .....eeeeeeeeeeeeeeieieieieeeaaaaa e e e e e e e e aaaaaaaeeeeeeeeeeeeessnsnnnnaans 50
CONFIGUrE:PORT{NEMODE . .. ... eeeeeeeeesees e eee e eee e eese s ese s eese s eeeseenseeeennens 51
CONFigure:GENSIgGNal:MODE...........cciieieieeeeeeeeeeeeieie e ae e e e e e e e e e e e aaaeaeeeeeeeeeeeanennenennnnan 51
(01 @] LT U € = 1= =1 o USSR 51
CONFIQUIE:VGENEIALO.....cvuuieeeeeitiieeeee ettt ee e e e e ettt ee e e e e ettt eeeeeeeestaseeesestanaaeeesestannaeeeerenes 52
CONFIgUre:BYPaSSIMODE........uuciieeiiitiieeeeeeeetce e e e e eettee e e e s eeta s eeeeessaaseeesestanaeeeeeesnansens 52
CONFIgUre:BY Pass: AT TENUALO.......cceeeeeeeeeeeeeeeeeeeeeeisteetaaaaaaeseseeeeaaaaasasereseseesssssnsnsnnnnnnnn 52
CONFIgUrE:EXT COMPANION. .....teaaae e et e e e e eeeeeaeeeeeeeeeaeaeeesentana e aaaeeeaeaeeaaaaaaaaeeeaeaennnnnses 52
CONFigure:COMPanIion:MODE........c..iiiiiiiei e e e e e e e e eeenes 53
CONFigure:COMPanioN: AT TENUATON. ...ccuuuieeneeeerreeeee e e eeee e et e e e e e e e eren s eeenaeseeraeenennaaes 53
CONFIGUIEICLOCK. 1uvutvtuutunuuaaaaeieseseeeeeaeesseteeeereeseersrstsrsrsasaa aateseseeeaeaeaeseresseseressssrsrares 53
CONFIgUre: TRIGGErINP UMY 2. ettt e e e ettt e e e e e e et e e e e e e e aab s e e e eeerananns 53
CONFigure:TRIGGEr:OUTPULM}....ciiiiiei et ee et e e et e e e e e e eebee e e e e eetaa e e eeesessaaeeaeens 54

CONFigure:PORT{n}:ATTenuator <numeric_value>
Sets the signal path from the selected port to the attenuator.

Suffix:

{n} 1t08
Sets the port number.
If you do not specify the port, the software automatically
addresses port 1.
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Configuration setting commands

Parameters:
<numeric_value> Attenuation level

Range: 0 to 31.75
Default unit: dB

CONFigure:PORT{n}:MODE <portmode>
Switches the signal path from the selected port to the analyzer.

Suffix:

{n} 1t08
Sets the port number.
If you do not specify the port, the software automatically
addresses port 1.

Parameters:
<portmode> ADI
Switches the direct 18 GHz signal path to the analyzer.

ANA
Switches the 6 GHz signal path to the analyzer.

PDI

Switches the direct signal path (with 3 dB switch) to the power
detector.

SUM

Switches the sum signal path for all selected ports together.
To select the ports for the sum signal measurement, you must
send the command again for each port that you want to add to
the SUM path.

CONFigure:GENSignal:MODE <genmode>
Sets the signal path from the generator to the selected output.

Parameters:
<genmode> ABY
Signal path from the signal generator to the analyzer bypass.

ANA
Signal path from the signal generator to the analyzer.

ANT
Signal path from the signal generator to the antenna.

SELF
Signal path from the signal generator to the self-test.

CONFigure:GENerator ON | OFF

Enables or disables the signal generator input, or queries the signal generator input
state.
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Configuration setting commands

CONFigure:VGENerator ON | OFF

Enables or disables the vector signal generator input, or queries the signal generator
input state.

CONFigure:BYPass:MODE <bypassmode>

Configures the dynamic frequency selection (DFS) interferer bypass path for the ana-
lyzer or the signal generator.

Parameters:
<bypassmode> ANA
Sets the DFS interferer bypass path for the analyzer.
GEN
Sets the DFS interferer bypass path for the signal generator.
OFF

Disables the DFS interferer bypass path.

CONFigure:BYPass:ATTenuator <attenuation_level>

Sets the attenuation level of the attenuator in the Dynamic Frequency Selection (DFS)
interferer bypass path.

Parameters:
<attenuation_level> Range: 0 to 31.75
Default unit: dB

CONFigure:EXTCompanion <extcompmode>
Configures the path for the companion device.

Parameters:

<extcompmode> DUT4
Switches the path from the companion device ([COMP]) port to
the [DUTA4] port. This setting enables low attenuation between
DUT and companion device, for example required for non-LBT
devices.

EXT

Switches the path from the [COMP] port to the [X1] port. This
setting is required if you use the frequency extension module
R&S OSP-B157WX.

OFF
Disables any path from the [COMP] port, if it is not required.
With this setting, the port is closed and terminated.
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Configuration setting commands

CONFigure:COMPanion:MODE <compmode>

Sets the mode of the companion device.

Parameters:

<compmode> ON
Enables normal operation of the companion device.
SELF

Enables the self-test mode for the companion device.

CONFigure:COMPanion:ATTenuator <attenuation_level>
Sets the attenuation level of the attenuator in the companion device's signal path.
The available range of attenuation levels depends on the base unit version (.02 or .05).

Parameters:
<attenuation_level> Range: 0 to 31.75 for the R&S OSP-B157W8 (version .02),
0 to 63.50 for the R&S OSP-B157W8PLUS (.05)
Default unit: dB

CONFigure:CLOCKk <clockselect>

Selects the clock source.

Parameters:

<clockselect> C250hz
Activates the internal 250 MHz clock.
C252mhz
Activates the internal 252 MHz clock.
CEXTernal

Enables using an external clock.

CONFigure:TRIGger:INPut{m}?

Returns the state of the trigger input on the selected trigger channel.

Suffix:

{m} 1to4
Selects the channel number of the input trigger.

Example: If the query CONF:TRIG:INP1? returns "0", the trigger has not
been released and the input level at trigger port 1is 0 V (or at
least <2.5 V). If the query returns "1", the trigger input level is
>2.5V.

Usage: Query only
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7.4

Measurement setting commands

CONFigure:TRIGger:OUTPut{m} <mode>

Sets the trigger output on the selected trigger channel to the output level of 3.3 V. If the
trigger output command is not sent, the output level is 0 V.

The query returns the trigger output state.

Suffix:
{m} 1t03
Selects the channel number of the output trigger.
Parameters:
<mode> 1 or ON
Enables the trigger (turns it on, until parameter 0 or OFF is
sent).
0 or OFF

Disables the trigger (turns it off, until parameter 1 or ON is sent).

Measurement setting commands

In most measurement settings commands, you can optionally select the sensor chan-
nel (channels 1 through 8) by adding, for example, SENSe5: in front of your command.
If you do not specify the sensor channel, the software automatically addresses sensor

channel 1.

LN I 1T 55
[SENSE{1..8}: 1SUMSHAtE?. ... ettt ettt e et et e et e et e e e e e e e e e ennns 55
[SENSE{1..81:IMEASUIE. ...ttt ettt et e et et e e e e e ee e e e ea e e e e e e e annaeannns 55
[SENSE{1..8}:ISAMPINGITIME?.oveeveeeeeeereeeeeeeeee e eereseteeseseeseseesenesesseseeseseeeereneeseneeaenens 55
[SENSE{1..8}:1SAMPINGIRATE?. .....vveeeeeeeeeeeeeeeeseseeeeeeeeseseseseseeeeeeseseseseeeeeeeseseseseseseanenes 55
[SENSe{1..8}:][SAMPING:IDIVFEIEQUENCY....uueeeeieieeeeeeeeeeeieeeeeeeeeeeerererabare e e eseeeeaeaaeaeees 56
[SENSE{1..8}:[SAMPING:IDIVSIOragE. . uuueeieieriieeeeeeitieeieeeeeetieeeeeeeeeteeeeeeeerstaeeaesesranaaaaees 56
[SENSE{1..8): 1SAMPING:IMODE. ......eeeeeeeeeeeeeeeeeeseeeeeseeeeeeeeeee e seseseseseseeeseeeeeseeeeeessesesenesen 56
[SENSE{1..8}:IISAMPINGICOUNL. ....eeveeeeeeeeeeteseeeseeseseeeseeseeeeeseeesesseeseseseseeseeseesseseeseeseees 56
[SENSE{1..8}: 1SAMPING:IPRECOUN . ... tvveeeeseeeeeeeeeeseeesesesesseseseseeseseseseeseseseesesesessseeesesees 57
[SENSe{1..8}:][SAMPIING:JOPERAION. ....ccueieitieieeiie e et e e e e e e e e e e e e e e e e eeenns 57
[SENSE{1..8}: 1 TRIGGEN 1.4 :SET e ittt ettt e et e e e e e e e e e eeenaas 57
[SEN S, 8} IS TATUS 2. ettt teee ettt eee e e e ettt e e e e e ettt aeeeeeeest e eeeeetsasaeseaatanaeeseesntanaaaesenrannnnns 58
[SENSE{1..8}:IBURSE:SEARCHIEVEL ....uuucieiiiiitii et e ettt e e et e e e et e e e e e e eebae e eeaeees 58
[SENSe{1..8}:]CORRECHON:ATTENUALION. ......cceeeeieieeeeeieieiieinteerese e e e e e eeeeeaeeeseeeeeeeeeeesrnnes 58
[SENSe{1..8}:]CORRECHONBFGaIN...c.uieiiiieieie ettt ettt e e e e e e e 58
[SENSe{1..8}:]CORRECHONIGAIN. ... ..ttt ettt e e e e e e e e eaas 59
[SENSE{1..8}:]FREQUENCY...ceetrrutuunnuunuaaaaaaaeeeeeeaeeaeaeteteeeeeaeeeaenensnnnnnaaaaaeaeeeeaaeaaaaaaeeeeeenne 59
[SENSE{1..8}:]VIDEOIMIN. .. .ceiiiieeeeeeee ettt s e s e e e e e e e e e eaaeaeeeeeeeeeeeeenennenennnnnnnnnnnn 59
[SENSE{1..8}:]VIDEOIMAX.....cceeetiieeee ettt et e e e ettt e e e e et eat e e e e e eetaa e e e eseasta s eeeeeetansaeeerstananns 59
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Measurement setting commands

UNIT:POWer <unitpower>

Specifies the unit of the measurement results.

Parameters:

<unitpower> w
Level values in watts
DBM

Level values in dBm

[SENSe{1..8}:]SUMState?
Returns the state (ON or OFF) of the selected sensor during summation.

Usage: Query only

[SENSe{1..8}:]MEASure <measmode>
Specifies the measurement mode of the selected sensor for sampling.

Parameters:
<measmode> SINGle

Activates a sensor for a single measurement. This activation
requires at least the following additional settings:
[SENSe{l..8}:][SAMPling:]TIME?

[SENSe{1..8}:] [SAMPling:]RATE?

SUM

Configures the power meter for a sum-power measurement.

OFF
Disables the sensor. To activate it again, send either the SINGle
or the SUM command.

[SENSe{1..8}:][SAMPIing:]TIME? <time>

Specifies the duration of the measurement for the selected sensor.

Parameters:

<time> Range: 1.0e-3 to 100.0
*RST: 1
Default unit: s

Usage: Query only

[SENSe{1..8}:][SAMPIling:]RATE? <sampling_rate>
Specifies the sampling rate for the selected sensor.

Parameters:
<sampling_rate> Range: 10e6 to 10e7
*RST: 10e6
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Usage: Query only

[SENSe{1..8}:1[SAMPIling:]DIVFrequency <sampling_div>

Specifies the divider value for setting the sampling rate of the selected sensor. The
sampling rate is the clock frequency divided by this value.

Parameters:
<sampling_div> Range: 25 to 256
*RST: 250

[SENSe{1..8}:][SAMPIing:]DIVStorage <storage div>

Specifies the divider interval for setting the storage data reduction of the selected sen-
sof.

For example, a divider interval of 7100 determines, that only 1% of the original sampling
data is saved.

Depending on the [SENSe{1..8}:] [SAMPling:]MODE setting, the MEAN, MAXI-
MUM or LAST SAMPLE out of the 100 original samples is stored.

Parameters:
<storage_div> Range: 0 to 65355
*RST: 0

[SENSe{1..8}:][SAMPIling:]JMODE <sampmode>

For the selected sensor, the storage mode specifies an operator for transforming a set
of samples fromone divider interval into a single value.

Parameters:

<sampmode> SAMPle
Stores the value of the current sample at saving time, hence the
last value in a divider interval.

MAX
Stores the maximum value of all samples between two saving
times (during the divider interval).

MEAN
Stores the arithmetic mean value of all samples between two
saving times (during the divider interval).

[SENSe{1..8}:][SAMPling:]COUNt <count>

Specifies the number of samples to be acquired by the selected sensor. The acquisi-
tion is stopped when this number is reached.

Parameters:
<count> Range: 0 to 100,000,000
*RST: 0
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[SENSe{1..8}:1[SAMPIling:]PRECount <precount>

The precount is a negative trigger offset that specifies the required number of samples
in the selected sensor, before a trigger event is accepted. Hence, this number of sam-
ples must be there, otherwise a trigger cannot be released.

Parameters:
<precount> Range: 0 to 100,000,000
*RST: 0

[SENSe{1..8}:][SAMPIling:]JOPERation <opermode>

Specifies the mode of operation for the selected sensor.

Parameters:

<opermode> ONCE
Stops the acquisition after a single measurement.
LOOP

Continues acquiring data and writing it into a ring buffer, until the
measurement is stopped by ABORt.

[SENSe{1..8}:]TRIGger{1..4}:SET <trigset>
Sets the response to a trigger input for starting to sample the selected sensor.

Suffix:
{1..4} Selects the trigger input port, see Figure 4-4. If not selected, the
default port is trigger 1.

Parameters:

<trigset> This parameter set is a group of three boolean decisions, for
example "1,1,0" or "ON,OFF,ON". The first boolean decision
switches the first parameter "ENABLE" on or off, the second
decision switches "NTR" on or off, the third decision switches
"PTR" on or off. These three parameters are described below.
ENABLE
Enables starting to sample at either a positive or a negative tran-
sition of the trigger input signal (or none of them, or both),
depending on the boolean decision for "NTR" and "PTR".
NTR
Enables starting to sample at a negative transition of the trigger
input signal.
PTR
Enables starting to sample at a positive transition of the trigger
input signal.

Example: The command SENS:TRIG:SET ON, OFF, ON defines to start
sampling the default sensor channel 1, when a transition with a
positive slope is detected (edge trigger) on the default input trig-
ger port 1.
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[SENSe{1..8}:]STATus?
Returns the sampling status message of the selected sensor.

Parameters:
<status_message> ERRor
The sensor is in error mode.

IDLE
The sensor is idle and ready for the next measurement.

WAITing
The sensor is on hold, waiting for an TNIT command or a trig-
ger.

MEASure
The sensor is currently measuring.

READy
The sensor has completed a measurement.

Usage: Query only

[SENSe{1..8}:]BURSt:SEARCchlevel <searchlevel> [W | DBM]

Sets the threshold level below peak (not absolute) for detecting a burst in the selected
sensor.

(For the sum-power detector, see SUMPowerdetector :BURSt: SEARchlevel.)

Parameters:
<searchlevel> Specifies the numeric value of the threshold level.
[W | DBM] Specifies the unit for the threshold level: "W" = watts, "DBM" =

dB.
We recommend using "DBM", which sets the threshold level in
relation (dB) to the highest value in the measurement.

Range: -200 to 200
*RST: 30
Default unit: dB

[SENSe{1..8}:]CORRection:ATTenuation <attenuation>
Sets the attenuation value for a correction of the selected sensor.

Parameters:

<attenuation> Range: 0 to 31.75
*RST: 0
Default unit: dB

[SENSe{1..8}:]CORRection:BF Gain <bfgain>

Sets the beamforming (BF) gain value for a correction of the selected sensor.

While the gain is defined in dBi, the software uses dB for calculation.
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While antenna gain takes effect for a single port, only, beamforming gain is relevant for
all ports.

Parameters:

<bfgain> Range: -200 to 200
*RST: 0
Default unit: dB

[SENSe{1..8}:]CORRection:GAIN <gain>
Sets the gain value for a correction of the selected sensor.
While the gain is defined in dBi, the software uses dB for calculation.

Parameters:

<gain> Range: -200 to 200
*RST: 0
Default unit: dB

[SENSe{1..8}:]FREQuency <frequency>

Specifies the DUT frequency, hence, the frequency of the measured input signal, for
the selected sensor.

Parameters:

<frequency> Range: 0.0 to 110.0e9
*RST: 1.0e9
Default unit: Hz

Despite the available range setting (0 Hz to 110 GHz), the calibration effectively limits
the range to within 120 MHz to 6 GHz.

[SENSe{1..8}:]VIDeo:MIN

Sets the currently measured video input signal value of the selected sensor as the min-
imum value. For the video port, see Figure 4-4.

[SENSe{1..8}:]VIDeo:MAX

Sets the currently measured video input signal value of the selected sensor as the
maximum value. For the video port, see Figure 4-4.

Measurement commands

In most measurement commands, you can optionally select the sensor channel (chan-
nels 1 through 8) by adding, for example, SENSe3: in front of your command. If you do
not specify the sensor channel, the software automatically addresses sensor chan-

nel 1.
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[SENSE{1..8): IBURSESTARMIME?. ... vveeeeeeeereseseseseseeeeeseeeeeeeeseseseseseseseseseseseeeeeeeasesesenesesen. 61
[SENSEe{1..8}:IBURSEONTIME?. .. eeeiete ettt ettt ettt e e et e e e et e e e e e e e e e e ee e eeans 61
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[SENSE{1..8}IRAW:DATA?. ...ttt eeeeeeeseeeeeeeeeeseeseseeeseeseeeseesesesesseseseeeeneseeeseeneeeneseen 61
[SENSE{1.. 8} RAW:MINT. ..eveveeeeeeeeeeeeeeeeeseseseseeeseseeeseseseseseeseeseseseseeeseseseseeeseseassseseseenns 61
[SENSE{1.. 8} RAW:MAX? ... eeeeeeeeeeeeeeeeeeeeeeeeseseseseseseseseeeseseeeeseseseseseseseseseeeeeeeaeesneneseeen. 62
[SENSE{1.. 8} RMS?. ..o eeee et et et ee e e s s seseseseeeeeeeeeeeee s seseseseseseseseseeeeeeeeeaneseneneneeen. 62
[SENS (1.8 I TRACE D AT A . ettt et ettt et e e e e et e e e et e e e aeaaenas 62
[SENSEe{1..81ITRACEIMIN? ...ttt e e et e e e e e e e e eaaas 62
[SENSE{1..8}:]TRACEIMAX?. .. eeeaaaaaaaae e e e e e eeeaee et et e eeeeteeeaeeantnnnaaaaaaaeaeeeeeeaaaaaaeaeeeeeeennnnnnes 62
ABORt

Aborts the current measurement and returns to the passive "idle" state or to the "wait
for trigger" state (trigger engaged, but not released).

Usage: Setting only

INITiate[:IMMediate]
Starts a measurement for all sensors that are activated by [SENS{1..8}:]MEAS.

With the optional addition of :IMM (equivalent to *TRG), the measurement starts imme-
diately.

Without :IMM, the measurement starts upon a trigger event, if a trigger is activated by
[SENS{1..8}:]TRIG{1..4}:SET.

Usage: Setting only

[SENSe{1..8}:]1BURSt:COUNt?
Returns the number of detected bursts.

Usage: Query only

[SENSe{1..8}:]BURSt:LEVel?

Returns an array with the detected time-domain power (TDP) levels of each burst
(hence, one value per burst, while typically there can be hundreds or thousands of
bursts per measurement).

Usage: Query only
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[SENSe{1..8}:]BURSt:MAX?

Returns the time-domain power (TDP) levels of the burst that has the maximum level
within a measurement.

Usage: Query only

[SENSe{1..8}:]BURSt:STARttime?
Returns an array with the start times of all detected bursts within a measurement.

Usage: Query only

[SENSe{1..8}:]BURSt:ONTime?
Returns an array with the "burst on" times of all detected bursts within a measurement.

Together with the burst start times, the "burst on" times allow reconstructing the
envelope curve without overloading the software interface with millions of points.

Usage: Query only

[SENSe{1..8}:]DCYCle?
Returns the duty cycle, calculated over all bursts within the measurement.

Note: The DUTs are "load based", hence the individual durations of the bursts depend
on the actual data transfer. Therefore, calculating the duty cycle requires a statistical
evaluation of a sufficient number of bursts.

Usage: Query only

[SENSe{1..8}:]MU?
Returns the medium utilization (MU) factor, calculated from the measured values.
MU = duty cycle * maximum power / measured power

Usage: Query only

[SENSe{1..8}:]RAW:DATA?
Returns the measured raw data of all recorded samples.

Usage: Query only
[SENSe{1..8}:]RAW:MIN?

Returns the minimum level in the raw data samples (values from the ADCs).

Usage: Query only
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[SENSe{1..8}:]RAW:MAX?
Returns the maximum level in the raw data samples (values from the ADCs).

Usage: Query only

[SENSe{1..8}:]RMS?

Returns the RMS value (root mean squared) over all samples in the measurement,
without burst evaluation.

Usage: Query only

[SENSe{1..8}:]TRACe:DATA?
Returns all level result data of the recorded trace.

The values are returned in dBm, hence with correction factors (as opposed to the data
in RAW : DATA).

Usage: Query only

[SENSe{1..8}:]TRACe:MIN?
Returns the minimum level result of the recorded trace.

The values are returned in dBm, hence with correction factors (as opposed to the data
in RAW : MIN).

Usage: Query only

[SENSe{1..8}:]TRACe:MAX?
Returns the maximum level result of the recorded trace.

The values are returned in dBm, hence with correction factors (as opposed to the data
in RAW : MAX).

Usage: Query only

Sum-power detector commands

SUMPowerdetector:INITIate[:IMMEAIAte].......cceeeeureeeeeei et ee e e e e e e e eeaaaanes 63
SUMP OWEIEtECIOr STATUS Z. .. eeeeeeeeeee ettt e et e e et e e et e e e e e e e e e e et e e eeneeeeaeeeennns 63
SUMPOWErdeteCtor: TRACEIDATA?. . .ceee et ettt et e e et ee e et e e e e e e eaaeeeeaaeeeeeaeeeenneeeeen 63
SUMPOWErdeteCtor: TRACE:IMAX?. ... ettt e et e et e e e ee e e eaeeeeea e e eeaeesereeeranneaes 64
SUMPOoWerdetector:TRACEIMINT?......u ettt e ettt e e e e e et e e e e e ee b e e e e e e eata e eeseesanas 64
SUMPOoWerdetector:TRACEIRMS?......uu it ee ettt e e ettt e e e e e e eetee e e e e eeaaaeeeeeeesaansaeaeees 64
SUMPowerdetector:BURSECOUNL?......covuieeeeeeietee ettt e et e e e eeetee e e e e eenb s e e e eeerananss 64
SUMPowerdetector:BURSELEVEI?.......oun et ettt e e e 64
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SUMPowerdetector:BURSEIMAX . ...cou ettt e e e e e e e e e eaaans 64
SUMPowerdetector:BURSE:STARLIME?......coeieeeeeeee e 64
SUMPowerdetector:BURSEONTIME?. . vt e et e et e e e e e e e e e e en e eans 65
SUMPowerdetector:BURSESEARCNIEVEL........oiuiiiiiiiiee e e e e e 65
SUMPOWEIAEIECIOr DY ClE 7.t uuu e ieieeiitieeeeeeettiee e e e ettt e e e e e eeta e e e eseestaseeeeeetanasaesesstanaaaeees 65
SUMPOWEIAEIECIONIMU?.....ceieiie e e eiietee e ee ettt ee e e e ettt s e e e eeeb e e eeeseataaeeeseetannaeeeersssansaesenes 65

SUMPowerdetector:INITiate[:IMMediate]

Starts a sum-power measurement for all detector channels that are activated by
[SENS{1..8}:]MEAS.

To select the channels, the command needs to be resent for each channel that you
want to add to the SUM measurement.

With the optional addition of :IMM, the measurement starts immediately.

Without :IMM, the measurement starts upon a trigger event, if a trigger is activated by
[SENS{1..8}:]TRIG{1l..4}:SET

Usage: Setting only

SUMPowerdetector:STATus?
Returns the status message of the sum-power sensor sampling.

Parameters:
<status_message> ERRor
The sum-power sensor is in error mode.

IDLE
The sum-power sensor is idle and ready for the next measure-
ment.

WAITing
The sum-power sensor is on hold, waiting for an SUMP: INTT

command.

MEASure
The sum-power sensor is currently measuring.

READy
The sum-power sensor has completed a measurement.

Usage: Query only

SUMPowerdetector:TRACe:DATA?
Returns all level result data of the recorded trace.
The values are returned in dBm, hence with correction factors.

Usage: Query only
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SUMPowerdetector:-TRACe:MAX?
Returns the maximum level result of the recorded trace.
The value is returned in dBm, hence with correction factors.

Usage: Query only

SUMPowerdetector:TRACe:MIN?
Returns the minimum level result of the recorded trace.
The value is returned in dBm, hence with correction factors.

Usage: Query only

SUMPowerdetector:TRACe:RMS?

Returns the RMS value (root mean squared) of all level results of the recorded trace,
without burst evaluation.

The value is returned in dBm, hence with correction factors.

Usage: Query only

SUMPowerdetector:BURSt:COUNt?
Returns the number of detected bursts.

Usage: Query only

SUMPowerdetector:BURSt:LEVel?

Returns an array with the detected time-domain power (TDP) levels of each burst.
Hence, it returns one value per burst, while typically there can be hundreds or thou-
sands of bursts per measurement.

Usage: Query only

SUMPowerdetector:BURSt:MAX?

Returns the time-domain power (TDP) levels of the burst that has the maximum level
within a sum-power measurement.

Usage: Query only

SUMPowerdetector:BURSt:STARttime?

Returns an array with the start times of all detected bursts within a sum-power mea-
surement.

Usage: Query only
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SUMPowerdetector:BURSt:ONTime?

Returns an array with the "burst on" times of all detected bursts within a sum-power
measurement.

Together with the burst start times, the "burst on" times allow reconstructing the
envelope curve without overloading the software interface with millions of points.

Usage: Query only

SUMPowerdetector:BURSt:SEARchlevel <searchlevel> [W | DBM]

Sets the threshold level below peak (not absolute) for detecting a burst in the sum-
power detector.

Parameters:
<searchlevel> Specifies the numeric level value.
[W | DBM] Specifies the unit for the threshold level: "W" = watts, "DBM" =

dB.
We recommend using "DBM", which sets the threshold level in
relation (dB) to the highest value in the sum-power measure-

ment.
Range: -200 to 200
*RST: 30

Default unit: dB

SUMPowerdetector:DCYCle?
Returns the duty cycle, calculated over all bursts within the sum-power measurement.

Note: The DUTs are "load based", hence the individual durations of the bursts depend
on the actual data transfer. Therefore, calculating the duty cycle requires a statistical
evaluation of a sufficient number of bursts.

Usage: Query only

SUMPowerdetector:MU?
Returns the medium utilization (MU) factor, calculated from the measured values.
MU = duty cycle * maximum power / measured power

Usage: Query only

7.7 List of commands
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[SENSe{1..8}:][SAMPING:IDIVSIOrAGE. ... e iutietiiiiiieeiie ettt ettt sttt b e 56
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8

®

8.1

8.2

Status LEDs

Maintenance and troubleshooting

The switch units and modules do not need regular maintenance. However, we recom-
mend cleaning the equipment occasionally. How to clean the product is described in
"Cleaning the product" on page 7.

Due to normal wear, the RF connectors of the modules have a limited lifetime of typi-
cally 500 connector mating cycles. If these connectors are worn, replace them.

For the hard-to-replace DUT ports of the base module R&S OSP-B157W8 or
R&S OSP-B157W8PLUS, we recommend that you Use RF connector adapters as port
savers. Once the port savers are worn, replace them with new connector adapters.

Replacing power supply fuses

If a switch unit does not start, it is possible that a blown fuse is the cause. The
R&S OSP is protected by two fuses, located in the fuse holder below the power switch
on the rear panel.

To replace fuses, proceed as described in the operating manual or user manual of the
R&S OSP. Use only fuses of the correct type for the supply voltages specified in the
data sheet.

Status LEDs

The front panel of the base module has 2 LEDs, labeled [Power] and [Ready].

The [Power] LED can show the following states:
® Green: normal operation
® Flashing green: busy (measurement or update)
® Red: error, proceed as follows:
— Try arestart.
— Ifthe LED is still red, install a firmware update.
— Ifthe LED is still red, contact Rohde & Schwarz service.
See Section 8.5, "Contacting customer support”, on page 70.
The [Ready] LED can show the following states:
® Yellow: trigger is set
® Green: trigger is released
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8.3

®

8.4

Software malfunction

Resolving network connection failures

Risk of network connection failure

Network cables and cable connectors of poor quality, or failures in the autonegotiation
process, can cause network connection failures.

If the network connection to the instrument fails, check the network infrastructure and
contact your network administrator.

Several issues can cause failures in the network connection to the instrument. This
section lists the most likely reasons and the recommended solutions.

Common reasons for network connection failures

® Network connecting cables and cable connectors of poor quality

® Incompatibility between the network interface of the base module and certain
switches or routers available on the market

® Aninvalid IP address assigned to the instrument

Risk of network failure

Consult your network administrator before performing the following tasks:
® Connecting the instrument to the network

® Configuring the network

® Changing IP addresses

Errors can affect the entire network.

Possible solutions

® (Check the network infrastructure. Exchange connecting cables if obvious damage
is visible.

® (Observe the link status LED on the connected network device. The link status LED

is located next to the LAN connector. If a link failure is detected, connect the instru-
ment to a different device port or to a different network device.

® Check whether the LAN interface and the required LAN services are enabled.

® Check whether the IP address of the instrument is within the network's address
range. IP addresses that are set manually can be invalid.

Software malfunction

If the R&S WMS32 software of the R&S RF Test Suite fails to start, possibly after
changing a configuration, try to run it with elevated privileges:
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Contacting customer support

® Right-click the program icon and select "Run as administrator".

8.5 Contacting customer support

Technical support — where and when you need it

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

Contact information

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

Figure 8-1: QR code to the Rohde & Schwarz support page
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Glossary: Abbreviations

Symbols

3GPP: 3 Generation Partnership Project, a telecommunication industry consortium

B
BER: Bit error rate, the number of bit errors divided by the total number of transferred
bits

C
C: Common terminal of a relay (see NC and NO)
CTIA: A nonprofit wireless communications industry organization in the United States,
formerly known as Cellular Telecommunications Industry Association

D
dB: Decibel, 10 times the common (decadic) logarithm of the ratio of two power quanti-
ties, or of the ratio of the squares of two field amplitude quantities
dBm: Decibel milliwatt, the power level based on a power ratio in decibels (dB) of the
measured power, referenced to 1 mW
DFS: Dynamic frequency selection, automatic selection of wireless network frequency
channels with low interference, for example in WLAN access points
DHCP: Dynamic host configuration protocol
DL: Downlink, typically the transmission path from a base station to a mobile phone
DUT: Device under test, for example a mobile communication device in a development
or production environment
Duty cycle: The fraction of time in which a signal is active within a total signal period
time.

E

EIRP: Equivalent isotropically radiated power
EMC: Electromagnetic compatibility (with both EMI and EMS requirements)

EMI: Electromagnetic interference: Ability of an electrical appliance to avoid disturbing
its environment by emitting an interfering signal

EMS: Electromagnetic susceptibility: Property of an electrical appliance to tolerate a
disturbance of a particular level without showing any faults
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ERP: Effective radiated power

FCC: Federal Communications Commission, a US government agency for telecommu-
nications regulation

LAN: Local area network within a limited space, such as an office building. LAN con-
nects computers or electronic equipment with processing capability, using network
media technologies such as Ethernet (over electric or fiber-optic cables) or wireless
LAN (Wi-Fi®).

LBT: Listen before talk, a scheme in which a device or system checks for eventual
presence of other signals in its transmission channel, before starting to transmit.

LTE: Long Term Evolution, a mobile communication technology standard

MIMO: Multiple-input and multiple-output, relating to wireless communication technolo-
gies that use several transmitting and receiving antennas for enhancing a radio link

NC: Normally closed position of a relay terminal. When the relay is not activated, termi-
nal NC is connected to the common terminal C.

NO: Normally open position of a relay terminal. When the relay is activated, terminal
NO is connected to the common terminal C.

OTA: Over-the-air (tests)

PER: Packet error rate

RF: Radio frequency, electromagnetic oscillation in the frequency range of around

3 kHz to 300 GHz

RMS: Root mean square, a statistical measure defined as the square root of the arith-
metic mean of the squares of the original values

Rx: Receive direction, received signals, reception

SCPI: Standard commands for programmable instruments
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SMA connector: Sub-Miniature Assembly, a coaxial RF connector, version A (stan-
dard)

SNR: Signal-to-noise ratio is the ratio of the level of a desired signal to the level of
background noise (measured in quantities of power). SNR > 1 (or SNR > 0 dB) indi-
cates more signal than noise.

SPDT: Changeover relay in "single pole, double throw" 1-to-2 terminal layout.

SRD: Short range device, typically with an effective radiated power level below 20 dBm
(100 mW). Examples are near-field identification devices (RFID), car keys, or equip-
ment that uses Wi-Fi® or Bluetooth® for communication across a distance of a few

meters.
T
TIS: Total isotropic sensitivity, the spatial integral of a receiver-antenna system's aver-
aged sensitivity
TRD: Also written as "Trd", short for transducer
TRP: Total radiated power, the sum of all RF power radiated by an antenna (source
power included in the measurement)
Tx: Transmit direction, transmitted signals, transmission
U
UL: Uplink, typically the transmission path from a mobile phone to a base station
w

Wi-Fi: Brand name for WLAN products with interoperability according to IEEE 802.11

WLAN: Wireless local area network (see LAN)
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