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A Changing Industry

Communication systems used for commercial wireless, military and satellite 

communications, radar, and electronic warfare (EW) applications have grown 

increasingly complex. Adding to that challenge are extreme competitive  

pressure and the need for ever higher performance and design robustness.

Enabling fast and effective RF and microwave (MW) communication systems 

and component development demands a workflow with better integration 

between design and test to help teams:

 – Reduce development cycle time

 – Achieve higher performance

 – Attain earlier system validation 

The Challenge with a Traditional Worklow  

Traditional RF/MW communication system development follows a sequential 

progression from idea through verification and involves limited interaction 

between baseband and RF teams, and between design and test. With the 

traditional workflow:

 – Different tools and design languages used by each team 

introduce discontinuities and system integration risks 

that can increase product development time.

 – Most design tools have poor to no real-world basis, and 

rely on closed-form mathematical models to represent 

real-world effects.

 – Limited interconnection with test equipment hinders 

improving modeling accuracy, preventing high-fidelity 

predictive design.

Without common methods and test benches, there are many 

places in the workflow where design flaws and performance 

issues can be masked. This leads to either expensive over-

design or rework cycles, since there is no methodology to 

validate and optimize design performance throughout the 

product development lifecycle.

Figure 1. Traditional RF/MW communication system development workflow

Want more information?                 For more details, please visit www.keysight.com/find/rfworkflow

In RF comms development, aggressive 

specs and evolving technologies 

shouldn’t slow you down. Keep 

moving forward with the Keysight 

Technologies, Inc. RF workflow 

environment: It’s the comprehensive 

way to simulate, measure and analyze 

communications components and 

systems. Through application-specific 

solutions, we can help you achieve 

greater levels of confidence in your 

designs, products and schedules. The 

foundation is proven hardware and 

software products that let you leverage 

our decades of experience in high-

frequency systems.

http://www.keysight.com/find/rfworkflow
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Why an Integrated Design and  
Test Approach is Better

Integrating design and test within the RF/MW communica-

tion system development workflow allows multi-discipline 

design teams to efficiently interact using common tools, 

methods and test benches. With this workflow:

 – Laboratory-quality measurement is available to the 

design creation process, first enabling more accurate 

device models based on measurement.

 – In system-level simulation, measured behavior can 

substitute for higher-level models as hardware com-

ponents become available, resulting in more accurate 

simulations.

 – Design intellectual property (IP) is available to the 

hardware measurement space for more specialized 

and accurate hardware validation.

Bringing real-world measurement and test earlier into 

the design process enables design flaws to be captured 

early and corrected in a time- and cost-efficient manner, 

reducing overall development cost and improving design-

to-manufacturing cycle time.

How Keysight’s RF Worklow Environment Helps

Examples of how Keysight’s RF workflow environment helps in wireless and 

aerospace/defense (A/D) applications are found on the following pages.

With Keysight’s RF worklow environment you can:

Reduce  

development 

cycle time

Increase design predictability and cross-domain team  

collaboration with well-connected tools

Find/fix integration problems earlier

Achieve higher  

performance

Optimize design margins with more accurate simulations

Demonstrate performance to your customers earlier

Attain earlier 

system  

validation

Quickly interpret/adapt to evolving requirements

Validate designs meet customer requirements before  

building prototypes

Reduce risk of finding problems late in the integration phase

Want more information?                 For more details, please visit www.keysight.com/find/rfworkflow

Figure 2. RF/MW workflow with design and test integration

www.keysight.com/find/rfworkflow
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In Wireless you can accelerate next-generation designs with earlier 

validation. Fine-tune amplifier performance earlier in the development cycle. 

Validate your RFIC designs before building prototypes or baseband hardware 

becomes available. Start sooner with Keysight’s early support of the latest 

standards.

Want more information?                 For more details, please visit www.keysight.com/find/rfworkflow

Accelerate Next-Generation Wireless Designs 
with Earlier Validation

Complex emerging technologies and severe competitive pressure pose techni-

cal and time-to-market challenges to developers of communication systems 

and components. Keysight’s RF workflow environment enables faster design 

validation and greater confidence in the project schedule with application-specific 

solutions that combine design software with test instruments.

Wireless Industry

Industry drivers
Time

Cost

Challenges driving 

the need for design 

and test integration

Ever-faster time-to-market

Ever-shorter product cycles

Ever-greater device integration

Commoditization of wireless products

Continuing pressure on price, cost, and profit margins

www.keysight.com/find/rfworkflow
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Digital Pre-Distortion (DPD)

Challenge

DPD is a cost-effective linearization technique enabling a power amplifier (PA) 

to operate in its high power-added-efficiency region, near saturation and without 

significant signal distortion. It is ideal for addressing a key base station/mobile 

device PA design challenge. However, it requires a highly specialized skill set for 

modeling, implementation and verification. 

Solution: Keysight’s RF Worklow Environment
Make implementing DPD during PA development faster and more practical. 

Designers can prove their PA may be linearized with DPD in minutes, before 

building a prototype or after hardware is available. Implementation of DPD linear-

ization networks is also accelerated, first with a PA model in the virtual world or 

later with PA hardware/test instruments.  

Device Under Test

N5182B MXG
(as external modulator)

M9392A PXI VSA

W1461 SystemVue

W1716 DPD

89600 VSA

M9330A AWG

Baseband I,Q

Figure 3. DPD measurement setup for a wideband power amplifier

Reduce development cycle time 
SystemVue and DPD Builder work together to evaluate DPD algorithms on PA 

hardware before implementing them on an FPGA or ASIC. Flexible built-in links 

to test instruments and software like the MXG signal generator, M9330A AWG, 

and 89600 VSA, enable faster hardware verification.

Want more information?                 For more details, please visit www.keysight.com/find/rfworkflow

http://www.keysight.com/find/rfworkflow
www.keysight.com/find/rfworkflow
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Creating Simulation Models From Measurements  
and Simulation

Figure 4.  Generate X-parameters behavioral model from simulation or measurement
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Performing System-Level Veriication with EVM  
and BER

Challenge 
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Solution: Keysight’s RF Worklow Environment
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Earlier system validation 
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using the 89600 VSA software and SystemVue. EVM contribution from multiple 

signal formats in multiple bands can be simultaneously measured at every 

stage of the transmitter chain. Links to test instruments enable faster and more 

accurate testing once hardware is available. Measure receiver coded BER at 

every stage of its chain, before baseband hardware is available, by combining 

test instruments with SystemVue’s baseband source and receiver  

simulation capability.

Figure 5. Measure coded BER at any stage of a receiver chain

Simulated
Waveform Simulated Baseband Receiver

Baseband
Decoding

Analog I/Q

MXA

or

MXG

Digital I/F or I/Q

SystemVue + 89600 VSA software Logic Analyzer

A/D
Converter

Demodulator

IF

IF

I

Q

RF

RF

Step 1
Download

Signal

Step 2
Capture
Signal

For more details, please visit www.keysight.com/find/rfworkflow Want more information?      

www.keysight.com/find/rfworkflow
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In Aerospace and Defense y?@ ABC F@GHI JKLBNLK BOO@KBCAL GC

OyONLP KLBIGCLOO QGNR LBKHGLK TBHGIBNG?CU VTBH@BNL KBIBKWVX OyONLP YLKZ?KPBCAL

QGNR RGJRHy KLBHGONGA OGJCBH OALCBKG?OU VBOGHy NLON A?PY?CLCNO BCI OyONLPO NRBN

ABKKy YK?YKGLNBKy A?PP@CGABNG?C OGJCBH Z?KPBNOU

XBCN P?KL GCZ?KPBNG?C? [?K P?KL ILNBGHO\ YHLBOL TGOGN www.keysight.com/find/rfworkflow

Build Greater Assurance in System Readiness 
with Earlier System Validation

]K?JKBPO BCI PGOOG?CO LT?HTL QGNR B ARBCJGCJ PG^ ?Z YL?YHL BCI NLARC?H?JyU
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RGJRhYLKZ?KPBCAL ILOGJCO @OLI GC P?FGHLWOBNLHHGNL A?PP@CGABNG?CO\ KBIBK

BCI VX\ `LyOGJRNbO d[ Q?KfZH?Q LCTGK?CPLCN PGCGPGgLO OyONLP GCNLJKBNG?C

KGOfO QGNR BYYHGABNG?ChOYLAGZGA O?H@NG?CO A?PFGCGCJ ILOGJC O?ZNQBKL QGNR NLON

GCONK@PLCNOU

Aerospace/Defense Industry

iCI@ONKy IKGTLKO
jGCGPGgGCJ KGOf

kLPBCI Z?K B P?KL Z@N@KLhYK??Z GCTLONPLCN

oRBHHLCJLO IKGTGCJ

NRL CLLI Z?K ILOGJC
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ARBCJLO ?C NRL ZK?CN HGCLO

www.keysight.com/find/rfworkflow
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Realistic Scenario Generation and Analysis

Challenge 

Radar and EW systems face an increasingly cluttered spectral environment. 

Evaluating radar/EW hardware under a variety of highly realistic scenarios can 

help characterize system performance in the presence of multiple interference 

signals.

Solution: Keysight’s RF Worklow Environment

Simplify creation and analysis of highly realistic multi-emitter test signals for  

lab-based testing of radar/EW devices still in development with COTS software 

and instrumentation. The combination of software and hardware makes it 

possible to alter an offending emitter’s frequency, power or bandwidth, including 

scalable emitters such as OFDMA signals.

Figure 6. Multi-emitter test signal generation and analysis

Reduce development cycle time 

SystemVue’s SignalCombiner enables creation and combination of multi-emitter 

signals within the simulation environment, such as LTE/WCDMA and GSM/

EDGE. Through resampling, multiple emitters are combined into a single wave-

form that can be downloaded to a high-precision AWG, such as the Keysight 

M8190A, for playback. The 89600 VSA software runs inside an oscilloscope or 

the PXA signal analyzer, providing demodulation capabilities. 

The RF workflow environment covers a significant number of likely use cases for 

testing in R&D applications. Its lower cost makes it possible to equip multiple 

designers or teams with individual systems, facilitating better analysis of various 

scenarios prior to testing a device with a real-time system.

SystemVue

DSAX96204Q

Infiniium oscilloscope

M8190A AWG

E8267D PSG N9030 PXA

Want more information?                 For more details, please visit www.keysight.com/find/rfworkflow

http://www.keysight.com/find/rfworkflow
http://www.keysight.com/find/rfworkflow
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Software Deined Radio (SDR)

Challenge

Designing and testing SDRs is challenging, requiring a substantial amount of 

time and resources, and involving different baseband and RF design teams using 

different tools. Additionally, OFDM waveforms are becoming much more complex 

(e.g., LTE) and when used in military communications applications are often 

custom or non-standard.

Solution: Keysight’s RF Worklow Environment

Rapidly create OFDM waveforms for custom/proprietary SDR implementations 

using a COTS system design and test solution capable of supporting baseband 

and RF methodologies. Performing more accurate simulations that include 

baseband and RF accelerates SDR design activities and increases design 

predictability, while reducing baseband/RF system integration risks. Testing 

hardware implementation minimizes risk and completes the integrated SDR 

design-to-test flow faster. 

Reduce development cycle time

SystemVue’s customizable LTE and WiMAX™ baseband exploration libraries 

and custom OFDM library provide the starting point for baseband and system 

design. The models can be used as-is or modified for a custom/proprietary SDR 

implementation. Baseband FPGA HDL is co-simulated in SystemVue with the RF 

transceiver design, prior to building actual hardware, reducing the risk of finding 

errors during hardware integration.

Earlier system validation
Integrated links with test equipment and the 89600 VSA software enable SDR 

RF/baseband testing at every step of the design phase. During hardware imple-

mentation, the design is demodulated using a signal analyzer. The 89600 VSA 

software provides in-depth analysis and troubleshooting of OFDM signals, first 

in simulation with SystemVue and then in a mixed-signal hardware environment 

at baseband with a logic analyzer and at I/Q, IF or RF with an oscilloscope or RF 

signal analyzer.

HDL simulation

and

Target-neutral

HDL
generation

FPGA

Synthesis

User Models/IP

FPGA Target

.bit
files

89600 VSA software

Measurement and Analysis

Baseband, I/Q, IF, RF

16800 LA

Infiniium

PXA

Want more information?                 For more details, please visit www.keysight.com/find/rfworkflow

Figure 7. Design and test integration with FPGAs and RF for an SDR development workflow

www.keysight.com/find/rfworkflow
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Turn great ideas into validated products—faster
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