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The software analyzes OFDM signals that are either user-
defined or compliant with standards such as IEEE802.16
(WIMAX™), IEEE802.11a/g/n/ac (WLAN) and DVB-T.
Moreover, it supports development engineers in the analy-
sis of proprietary signals in the initial phases of forth-
coming OFDM standards.

1 Extension of the capability of the R&S®FSQ/FSG/FSV/
FSVR/FSW signal and spectrum analyzers and the
R&S®FSUP signal source analyzer to include transmitter
measurements on general OFDM signals

1 User-definable and standard-independent OFDM
demodulator

1 Wizard with a step-by-step guide for easy setup of the
configuration file from a captured signal

1 Support of OFDM and OFDMA

1 Support of any PSK or QAM modulation format
(up to 40960AM)

1 Frequency range from 20 MHz to 3/8/26.5/40 GHz,
depending on the analyzer model

1 Very low residual EVM < -51 dB for DVB-T, 2k mode
(R&S®FSQ)

1 RF measurement or optional I/Q baseband measurement

1 Generation of an ideal reference signal based on the
configuration file

“WIMAX Forum” is a registered trademark of the WiMAX Forum. “WiMAX,” the

WIMAX Forum logo, “WiMAX Forum Certified,” and the WiMAX Forum Certified
logo are trademarks of the WiMAX Forum.
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time domain. The lower part shows

the constellation diagram. Color
CONSTELL .
SELECTION coding makes identification of the
| |

different modulation formats easy.



User-configurable and standard-independent
The software offers a high degree of freedom when it
comes to measurement parameters. In addition to the
user-definable OFDM demodulator, general parameters
such as trigger, synchronization and tracking can be set
manually.

Numerous measurements for analyzing OFDM
signals

In addition to a numeric table that lists EVM results or the
I/Q offset, the R&S®FS-KI6/R&S®FS-K96PC software pro-
vides numerous graphical results that make error analysis
easy.

Multiple windows can be configured easily to show the
most important and most often used graphical results.
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The error vector magnitude (EVM)
can be evaluated in multiple

ways. The EVM frame shows the
EVM values per OFDM symbol

in a color-coded format, provid-
ing a fast overview. “EVM versus
Carrier” and “EVM versus Symbol”
(not shown here) provide a cross
section for a specific OFDM sym-

bol of a specific carrier.
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OFDM demodulator
settings and
configuration
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The R&S®FS-K96/R&S®FS-K96PC OFDM analysis software
offers maximum flexibility for adapting the analyzer to sig-
nal requirements. Thanks to this flexibility, users can define
frequency, bandwidths, sample rate and guard interval
length for the relevant OFDM signal. Many other param-
eters can be modified as needed, e.g. memory depth or
trigger settings.

User-definable OFDM parameters

1 General OFDM parameters such as signal bandwidth,
sample rate, FFT length, cyclic prefix length

1 Preamble structure

1 Position of the pilots and data carriers

1 Modulation format of the data carriers

1 Flexible assignment of cyclic prefix length (e.g. for LTE)

The general parameters can be entered directly in the
R&S®FS-K96/R&S®FS-K96PC application. A configuration
file is available for additional OFDM parameters. This file
allows users to define the OFDM demodulator in detail.

Basic settings

Basic OFDM parameters such as bandwidth, sample rate,
FFT length and cycle prefix length can be directly defined
allowing users to verify these parameters without a con-
figuration file. Moreover, they can obtain measurement
results for CCDF and various power measurements (power
spectrum, power versus symbol, power versus carrier,
power versus symbol and carrier).
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The upper diagram shows the
power of each carrier and symbol
of the received frames in dBm. The
values are color-coded in accor-
dance with a table of colors that is
displayed in the upper area of the
measurement window. The lower
diagram shows the allocation of
pilot and data symbols as defined

by the configuration file.



Expanded settings by means of a configuration
file

The configuration file defines all parameters of an OFDM
signal in detail, thereby allowing the software to perform
demodulation and further analysis of OFDM signals con-
figured in almost any manner. This file lets users enter all
parameters that the software requires in order to carry out
frame synchronization and demodulation. Available results
include the various EVM and channel measurements such
as EVM for each carrier, group delay, or impulse response.

Configuration file features

1 The following user-defined information on can be
entered:
= Position and value of the pilot carriers
= Position and modulation format of the data carriers
- Preamble structure

1 Easy-to-create file using the wizard or special MATLAB®
class

1 Graphical display of the configuration file with allocation
of pilot and data symbols

1 Sample system configuration files provided for following
- WLAN 802.11a, 802.11g OFDM
- WLAN 802.11ac
- WIMAX™ 802.16 OFDM
- DVB-T, DVB-H
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Configuration file wizard to quickly extract all
necessary parameters from a signal

The integrated wizard guides users through the process of
creating a configuration file that describes the OFDM sys-
tem. It allows users to extract the necessary parameters
directly from a signal recorded by the R&S®FS-K96 and
creates a matching configuration file. At the same time it
visualizes the structure of the signal.

Additional software settings

In addition to the parameters in the configuration file, pa-
rameters such as synchronization and tracking can also be
set manually. These setting capabilities make error analysis
easy. Plus, it is possible, for example, to compensate for
the frequency error of the measurement signal in the mea-
surement results by using the phase tracking feature.

The software also offers the following functions:
1 Frequency synchronization (based on pilots or data)
1 Time synchronization (to cyclic prefix or preamble)
1 Automatic modulation detection
1 Burst search support

(accelerates the detection of burst signals)
1 Tracking of phase, timing and level
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The integrated wizard makes it
easy to create a configuration
file: Simply record the signal in
R&S®FS-K96 and start the wiz-
ard, which provides step by step

Camier Number

guidance.
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Measurements

The R&S®FS-K96/R&S®FS-K96PC OFDM analysis software
offers numerous measurements for the analysis of OFDM
signals.

Main parameters and results of the measurements
A numeric table lists the main parameters and results of
the measurements:
1 EVM results (averaged)
» EVM of all carriers
= EVM of data carriers only
= EVM of pilot carriers only
1 1/Q constellation
= Frequency error
» Symbol clock error
1 1/Q offset
» Gain imbalance
» Quadrature offset
1 Power measurement
» Frame power
- Crest factor

ohde & Schwarz OFDM - ¥SA Yersion 1.0
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Graphical measurement results
The software displays the following measurement results
as graphs:
1 Power measurement
» Power versus symbol and carrier
- Power versus carrier
- Power versus symbol
= Capture buffer
- Power spectrum
1 Error vector magnitude (EVM measurements)
» EVM versus symbol and carrier
= EVM versus carrier
- EVM versus symbol
= Frequency and phase error
1 Channel measurements
= Spectrum flatness
= Group delay
* Impulse response
1 Constellation measurements
= Constellation diagram (color-coded by modulation
mode)
- Constellation versus carrier
= Constellation versus symbols
1 Other measurements
- CCDF
= Signal flow diagram
(detailed description of the current measurement status)
- Report (detailed list of demodulation steps)
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Ordering information

OFDM Vector Signal Analysis Software, PC and analyzer required (requires R&S®FSPC) R&S®FS-K96 1310.0202.06
OFDM Vector Signal Analysis Software, usable with and without analyzer (requires R&S®FSPC) R&S®FS-K96PC 1310.0219.06
Upgrade from R&S®FS-K96 to R&S®FS-K96PC (requires R&S®FSPC) R&S®FS-K96U 1310.0225.06
Licence Dongle R&S®FSPC 1310.0002.03

R&S®FS-K96 runs only when a LAN or GPIB connection to a R&S®FSQ/FSG/FSV/FSVR/FSW or R&S®FSUP is established.
R&S®FS-K96 PC runs with and without connection to an analyzer.

System requirements

Windows XP with service pack 2, 1 Gbyte free HD space, 1 Gbyte free RAM, graphic resolution 800 x 600 pixel or higher,
LAN or GPIB connection with installed VISA driver for instrument control

Supported instruments

Signal Analyzer R&S°FSQ 1155.5007.xx
Signal and Spectrum Analyzer R&S®FSV 1307.9002.xx
Spectrum Analyzer R&S®FSG 1303.0002.xx
Signal Source Analyzer R&S°FSUP 1166.3505.xx
Real-Time Spectrum Analyzer R&S®FSVR 1311.0006.xx
Signal and Spectrum Analyzer R&S®FSW 1312.8000.xx

For data sheet, see PD 5214.4820.22 and www.rohde-schwarz.com
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Service you can rely on

1 Worldwide

1 Local and personalized

1 Customized and flexible
1 Uncompromising quality
1 Long-term dependability

About Rohde & Schwarz

Rohde &Schwarz is an independent group of companies
specializing in electronics. It is a leading supplier of solu-
tions in the fields of test and measurement, broadcasting,
radiomonitoring and radiolocation, as well as secure
communications. Established more than 75 years ago,
Rohde &Schwarz has a global presence and a dedicated
service network in over 70 countries. Company headquar-
ters are in Munich, Germany.

Environmental commitment

1 Energy-efficient products

1 Continuous improvement in environmental sustainability
1 ISO 14001-certified environmental management system

Certified Quality System

1S0 9001

Rohde & Schwarz GmbH & Co. KG
www.rohde-schwarz.com

Regional contact

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

1 North America | 1 888 TEST RSA (1888 837 87 72)
customer.support@rsa.rohde-schwarz.com

1 Latin America | +1 410910 79 88
customersupport.la@rohde-schwarz.com

1 Asia/Pacific | +65 65 13 04 88
customersupport.asia@rohde-schwarz.com

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

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