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Typical Measurements

Typical FM Stereo/RDS
component measurements

— ACLR

— THD

— SINAD

— Channel power

Typical DAB/DAB+/DMB
component measurements

— ACLR

CCDF

— MER

- S/N

Channel power
Occupied bandwidth
— Spectrum emissions

Typical FM Stereo/RDS receiver
measurements

— Sensitivity

— L/R channel separation
— Frequency characteristic
— THD

— SINAD

— Pilot suppression

— RDS BLER

Typical DAB/DAB+/DMB receiver
measurements

— Sensitivity

— Maximum input power
— Selectivity

— Performance in Rayleigh
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— Create Keysight validated and performance optimized reference signals compliant to
FM Stereo/RDS, DAB, DAB+, and T-DMB standards

— Independently configure multi-carriers/multi-channels for up to
12 carriers

— Add real-time fading, AWGN, and interferers with N5106A PXB

— Accelerate the signal creation process with a user interface based on parameterized
and graphical signal configuration and tree-style navigation

Simplify Broadcast Radio Signal Creation

The Keysight Technologies, Inc. Signal Studio software is a flexible suite of
signal-creation tools that will reduce the time you spend on signal simulation. For
broadcast radio standards including FM Stereo/RDS, DAB, DAB+, and T-DMB, Signal
Studio’s performance-optimized reference signals—uvalidated by Keysight—enhance
the characterization and verification of your devices. Through its application-specific
user-interface you'll create standards-based and custom test signals for component,
transmitter, and receiver test.

Component and transmitter test

Signal Studio’s advanced capabilities use waveform playback mode to create

and customize waveform files needed to test components and transmitters. Its
user-friendly interface lets you configure signal parameters, calculate the resulting
waveforms and download files for playback.

The applications for these partially-coded, statistically correct signals include
— Parametric test of components, such as amplifiers and filters
— Performance characterization and verification of RF sub-systems

Receiver test

Signal Studio’s advanced capabilities enable you to create fully channel-coded sig-
nals for receiver bit-error-rate (BER), block-error-rate (BLER), packet-error-rate (PER),
or frame error rate (FER) analysis. Applications include:

— Performance verification and functional test of receivers, during RF/baseband
integration and system verification
— Coding verification of baseband subsystems, including FPGAs, ASICs, and DSPs

Apply your signals in real-world testing

Once you have set up your signals in Signal Studio, you can download them to a
variety of Keysight instruments. Signal Studio software complements these plat-
forms by providing a cost-effective way to tailor them to your test needs in design,
development and production test.

— Vector signal generators
— X-Series: MXG and EXG
— ESG
— First-generation MXG
— PXle M9381A
— EXT wireless communication test set
PXB baseband generator and channel emulator
M9252A DigRF host adaptor
— SystemVue simulation software
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Component and Transmitter Test
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Figure 1. Typical component test configuration using Signal Studio’s basic capabilities with a Keysight X-Series signal generator and an

X-Series signal analyzer.

Signal Studio’s advanced capabilities enable you to create and customize FM
Stereo/RDS or DAB/DAB+/T-DMB waveforms to characterize the power and
modulation performance of your components and transmitters. Easy manipula-
tion of a variety of signal parameters, including transmission bandwidth, cyclic
prefix, and modulation type, simplifies signal creation.

— Create spectrally-correct signals for ACLR, channel power, and spectral mask
testing

— Set parameters such as FM deviation, pilot deviation, RDS deviation, and RDS
information for FM Stereo/RDS signals and transmission mode, service/
service component settings, FIG for DAB/DAB+/T-DMB signals

— Configure multi-carrier waveforms, each with different settings

— View CCDF, spectrum and time domain graphs to investigate the effects of
power ramps, modulation formats, power changes, clipping, and more on
device performance
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Receiver Test

DUT: FM Stereo/RDS receiver or DAB receiver

RF frontend  ===3p»| Demodulator =——p»|  Decoder

RF IF 1

Figure 2. fully channel-coded signals to evaluate the BER, BLER, PER, or FER of your receiver with Keysight X-Series signal generators
and Signal Studio’s advanced capabilities.

Signal Studio’s advanced capabilities address applications in FM Stereo/RDS
and DAB receiver test, including the verification of baseband designs and the
integration of the baseband and RF modules.

FM Stereo/RDS receiver testing

— Create FM Stereo signals with configurable FM deviation, stereo frequency,
pilot, pilot deviation, RDS deviation and more
— Configure EON, TP, TA, PTY, PS, AF, CT, and RT to test RDS functions

DAB receiver testing

— Create DAB signals with configurable transmission mode, service/service
component settings, FIG (fast information group) and more

— Set up the payload types and associated parameters for individual service
components or for the whole ensemble

— Use demo files and your own stream files for typical receiver testing and
use test patterns for BER testing when payload is input by each service
component

— Automatically read the ensemble’s related parameters into the software
when an ETI stream file is used as the payload

— Provide demo ETlI files including DAB tone, DAB+ tone, and slideshow



05 | Keysight | N7611B Signal Studio for Broadcast Radio - Technical Overview

Features Summary

Signal Studio
Broadcast radio receiver and component testing advanced waveform
playback mode
FM Stereo/RDS N7611B-QFP
FM MPX (multiplex) signal generation °
Settable FM deviation (up to 300 kHz) °
Settable pilot deviation: 0.1% to 50% of FM deviation in 0.1% steps °
Settable RDS deviation °
Flexible RDS information configuration
DAB/DAB+/DMB N7611B-RFP
DAB, DAB+, and T-DMB waveform generation
Flexible service and service component settings °
User-defined FIG for flexible configuration
Elayload types: audio files for each service component and ETI stream o
iles
ETI demo files and DAB, DAB+ audio demo files provided o'

1. This feature requires N7611B-SFP.

Supported Standards and Test Configurations

Formats Standards

FM Stereo/RDS IEC 62106:1999 standard
DAB ETSI EN 300 401 V1.3.3

ETI ETS 300 799, September 1997

DAB receiver tests (BS EN50248:2001)

Receiver characteristics (Section 7.3) Hardware
7.3.1 Sensitivity

7.3.2 Maximum input power
7.3.3 Selectivity 2 MXG/EXG/ESG/EXT/M9381A
7.3.4 Performance in a Rayleigh channel PXB + MXG/EXG/ESG

7.3.4.2 Acquisition time after
synchronization loss

MXG/EXG/ESG/EXT/M9381A

2 MXG/EXG/ESG/EXT/M9381A
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Performance Characteristics

Definitions

Characteristic performance:

Non-warranted value based on testing during development phase of this product.

The following performance characteristics apply to the instruments shown in the
tables. For performance characteristics of other instruments, refer to the respec-
tive product data sheet.

Note: The results for the M9381A reflect a more comprehensive and improved test
method relative to the way the X-Series signal generators were tested. X-Series
signal generator data will be updated to reflect this methodology in a future
release of this publication.

FM Stereo/RDS M9381A

performance

Test condition 1 kHz rate, 75 kHz deviation

Bandpass filter type A-weighted audio CCITT

Characteristic performance
FM deviation accuracy (%) 7.08 2.94
Distortion/Total Vrms (%) 0.043 0.029
THD (%) 0.02 0.007
SINAD (dB) 67.43 71.09
Left to right (dB) 60.74 61.16

DAB characteristic X-Series signal generators M9381A

performance

Test condition Frequency: 229.072 MHz, amplitude: =30 dBm

DAB Mode Modulation Accuracy Rate (MER) (dB)
Mode 1 39.15 51.021
Mode 2 39.56 51.169
Mode 3 42.44 51.138

Mode 4 41.80 51.084
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Try Before You Buy!

Free 30-day trials of Signal Studio
software provide unrestricted use
of the features and functions,
including signal generation, with
your compatible platform. Redeem
a trial license online at

www.keysight.com/find/SignalStudio_trial
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Hardware configurations

To learn more about compatible hardware
and required configurations, please visit:
www.keysight.com/find/SignalStudio_
platforms

PC requirements

A PC is required to run Signal Studio.
www.keysight.com/find/SignalStudio_pc

Ordering Information

Software licensing and configuration

Signal Studio offers flexible licensing options, including:

— Fixed license: Allows you to create unlimited 1/Q waveforms with a specific
Signal Studio product and use them with a single, specific platform.

— Transportable/floating license: Allows you to create unlimited I/Q waveforms
with a specific Signal Studio product and use them with a single platform (or
PC in some cases) at a time. You may transfer the license from one product to
another.

— Waveform license: Allows you to generate up to 545 user-configured 1/Q
waveforms with any Signal Studio product and use them with a single, specific
platform.

The table below lists fixed, perpetual licenses only; additional license types may
be available. For detailed licensing information and configuration assistance,
please refer to the Licensing Options web page at
www.keysight.com/find/SignalStudio_licensing

N7611B Signal Studio for broadcast radio

Model-Option Description

Connectivity

N7611B-1FP  Connect to E4438C ESG signal generator

N7611B-3FP Connect to N5182/62 MXG, N5172 EXG signal generator

N7611B-6FP  Connect to N5106A PXB baseband generator and channel
emulator

N7611B-7FP  Connect to Keysight simulation software

N7611B-8FP Connect to E6607 EXT wireless communications test set
N7611B-9FP  Connect to M9381A and M9252A

Capability

N7611B-QFP  Advanced FM Stereo/RDS waveform playback
N7611B-RFP  Advanced DAB/DAB+/DMB waveform playback
N7611B-SFP  ETI support for DAB/DMB'

1. N7611B-SFP requires N7611B-RFP.


http://www.keysight.com/find/SignalStudio_licensing
http://www.keysight.com/find/SignalStudio_trial
http://www.keysight.com/find/SignalStudio_platforms
http://www.keysight.com/find/SignalStudio_platforms
http://www.keysight.com/find/SignalStudio_pc
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Additional Information
Websites

Access the comprehensive online documentation, which includes
the complete software HELP

www.keysight.com/find/n7611b
www.keysight.com/find/SignalStudio

Digital video and broadcast audio solution table
www.keysight.com/find/digitalvideo_solution

Literature

Digital Audio Broadcasting Receiver Testing Solutions, Demo Guide,
5990-8477EN

Signal Studio Software, Brochure, 5989-6448EN


http://www.keysight.com/find/n7611b
http://www.keysight.com/find/SignalStudio
http://www.keysight.com/find/digitalvideo_solution
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myKeysight

YR )

WARRANTY

myKeysight

www.keysight.com/find/mykeysight
A personalized view into the information most relevant to you.

Three-Year Warranty

www.keysight.com/find/ThreeYearWarranty

Keysight’'s commitment to superior product quality and lower total cost
of ownership. The only test and measurement company with three-year
warranty standard on all instruments, worldwide.

Keysight Assurance Plans
www.keysight.com/find/AssurancePlans

Up to five years of protection and no budgetary surprises to ensure
your instruments are operating to specification so you can rely on
accurate measurements.

www.keysight.com/quality
Keysight Technologies, Inc.
DEKRA Certified ISO 9001:2008
Quality Management System

Keysight Channel Partners
www.keysight.com/find/channelpartners

Get the best of both worlds: Keysight's measurement expertise and product

breadth, combined with channel partner convenience.

www.keysight.com/find/n7611b
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TECHNOLOGIES

For more information on Keysight
Technologies’ products, applications or
services, please contact your local Keysight
office. The complete list is available at:
www.keysight.com/find/contactus

Americas
Canada
Brazil

Mexico
United States

Asia Pacific
Australia
China
Hong Kong
India
Japan
Korea
Malaysia
Singapore
Taiwan
Other AP Countries

Europe & Middle East
Austria
Belgium
Finland
France
Germany
Ireland
Israel

[taly
Luxembourg
Netherlands
Russia
Spain
Sweden
Switzerland

United Kingdom

(877) 894 4414
55113351 7010
001 800 254 2440
(800) 829 4444

1800 629 485
8008100189
800 938 693
1800112929
0120 (421) 345
080 769 0800
1800 888 848
1800 375 8100
0800 047 866
(65) 6375 8100

0800 001122
0800 58580
0800 523252
0805 980333
0800 6270999
1800 832700
1809 343051
800 599100
+32 800 58580
0800 0233200
8800 5009286
0800 000154
0200 882255
0800 805353
Opt. 1 (DE)
Opt. 2 (FR)
Opt. 3 (IT)
0800 0260637

For other unlisted countries:
www.keysight.com/find/contactus
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