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Evolution. Revolution. Reality.
In design and test, our solutions help you innovate across new and existing technologies
as you transform ideas into reality. The race is on and Keysight will help you take the
lead—from evolution to revolution to reality.
Keysight Technologies, Inc., the world’s premier measurement company, offers a full
range of design and test solutions that span the range of cellular technologies—from
legacy 2G/3G systems to 4G Long Term Evolution (LTE-Advanced) to the challenges of
emerging 5G technologies. Providing you with the insight to make that breakthrough
design or meet your tight schedule, Keysight high performance products cover the
lifecycle from early design and development to conformance test, through volume
manufacturing to installation and maintenance. Keysight is the only company that offers
benchtop, modular and software solutions for every step of the cellular lifecycle.

From design and development…
We are determined to accelerate your development of innovative products for emerging
communications standards. Keysight is an active participant in the development of
test processes and measurement methods in 3GPP, IEEE and many more standards
organizations.
Our engineers are dedicated to understanding the intricacies of evolving cellular
standards to provide you with valuable insights into your innovation. Whether you
are designing components, base stations, or user equipment, only Keysight delivers a
complete, integrated R&D design and test environment with simulation, characterization,
and evaluation tools for benchtop, modular and systems.

To compliance test…
Today, compliance test needs span the design cycle of cellular technology: early
capability to troubleshoot designs, formal conformance test and the wider need for
user-experience testing. Driving the need for user equipment to hand off amongst
cellular technologies means much more time spent testing before new designs are
released to the market. Keysight offers both RF and signaling conformance test solutions
that cover individual 2G and 3G technologies as well as new products for LTE-A and
intersystem testing.

To manufacturing…
In the manufacturing environment you feel intense time-to-market pressures, especially
for new technologies where being first is key. From base station equipment, where being
first improves your chances to acquire contracts, to end-user equipment with a shorter
lifetime to make a return on investment, you need to get your product to market fast,
while protecting your bottom line.
As technologies move into manufacturing, Keysight extends its expertise to offer
insightful products and solutions to help get your designs to market faster and more
efficiently. And, we will continue refining our offering of test tools as technologies mature
and cost-of-test issues drive manufacturing efficiency. Choose Keysight for a complete
portfolio of test equipment solutions that are fast, accurate, flexible, and cost-effective.

5G
LTE-A
1xEV-DO
HSPA
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Worldwide Engineering Expertise
Keysight measurement and application experts are constantly working with customers
and industry experts to anticipate the needs of the cellular industry as it moves from
LTE to LTE-Advanced and now to the exploration of 5G. Keysight engineers are playing
major roles in standards groups and research partnerships from 3GPP LTE-Advanced
to 5G forums and consortiums. And we transfer that knowledge to you with hundreds
of applications engineers worldwide. Our expertise and robust knowledge library of
application notes, videos and more are designed to help you interpret, clarify and test
to continually evolving cellular technologies, giving you greater insight into your cellular
designs and test.

Flexibility to choose with a wide range of modular and hardware
solutions
Keysight modular instrumentation is an extension of Keysight’s measurement expertise
into modular form factors, such as PXI and AXIe. In these form factors, Keysight helps
you benefit from a large portfolio of chassis and measurement modules integrated with
world-class software applications to get the most trusted measurements in all cellular
domains.

High performance software that works across all platforms
Because a single software platform is rarely the right answer for every test scenario,
Keysight provides modules with a comprehensive portfolio of instrument drivers,
documentation, examples, and software tools to help you quickly develop test systems
with your software platform of choice.
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Evolution of Cellular Standards

The race to 5G
The race is on to demonstrate successful implementations of 5G. Keysight has been
there from the beginning, collaborating with the earliest players in 5G and enabling
advanced research and experimentation.
This level of direct involvement enables a firsthand view of the latest technologies and
enables us to help define next-generation standards and the necessary test procedures.
We’re applying that knowledge to the creation of new-generation instrumentation and
software that provides headroom to meet current and evolving challenges.

The demands on mobile computing interfaces
The explosion of functionality being packed into mobile devices puts numerous technologies inside each unit: cellular, GPS, WLAN, Bluetooth®, camera, FM, stereo audio
and more. As these designs become increasingly complex, the challenges of validation
and testing become more difficult. Additionally, advantages such as lower costs, wider
bandwidth and extended battery life are pushing digital technologies deeper into
the radio frequency (RF) portion of every handset. From turn-on through integration,
Keysight provides tools to enable insight into both the RF and digital domains.

Ensuring confidence with accurate measurements
As we move to finding ways to increase capacity, the challenges keep growing with new
technologies such as Massive MIMO at millimeter-wave frequencies. In such applications,
measurements of amplitude and phase accuracy of radiated signals are more critical.
Success starts with the right test solution—but it takes more. Across work groups, design
engineers need repeatable results to help reduce time-to-market and cost of ownership.
As manufacturing strives to meet production goals, dependable measurements enhance
yields and product quality. The differences are Keysight calibration and repair services
that keep instruments operating to warranted specifications over their lifetime.
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Investigation, Design and Development
Whether you are designing components, base stations, or user equipment, only Keysight
delivers a complete, integrated R&D design and test environment with simulation,
characterization, and evaluation tools. Keysight’s broad product portfolio makes it the
only test equipment supplier able to provide single-vendor solutions for RF to mmWave
and for high speed digital designs.

System simulation
Use Keysight’s system simulation tools such as SystemVue and ADS to get your design
right the first time, and use them in combination with test instrumentation to move
quickly to the real world. Providing ready-to-use reference signal processing intellectual
property (IP) for cellular technology research, these libraries dramatically increase the
productivity for system architects and baseband physical layer (PHY) designers including
the latest in 5G.

Investigation with reference solutions
Keysight continues to release a growing number of reference solutions that combine
off-the-shelf hardware with application-specific software for a flexible foundation you
can easily adapt to meet specific needs for investigation of new technologies.
Accelerate the development of new millimeter-wave (mmWave) channel models using the
5G channel sounding reference solution. It provides accurate broadband measurements
that provide greater confidence as you analyze possible new 5G channels.
Our testbed for 5G waveform generation and analysis enables you to perform broad
“what if?” analyses. You can create waveforms at RF, microwave and mmWave frequencies with a variety of modulation schemes at different bandwidths.

Prototype evaluation
From standalone one-box test sets for early manual testing, to automated conformance
test systems, Keysight has the right tools to build confidence in your prototype and
pre-production devices throughout your development cycle.

Component development
Connect the Keysight PNA-X or ENA network analyzers and match real-world test
results with simulation data for the immediate feedback you need to refine your design.
As more and more ports are added to components, the need for fast and accurate
multiport network analysis will become more acute. A multiport VNA solution based on
a PXI platform provides the performance, speed, multi-site measurement functionality,
and flexibility today’s engineers need to quickly and reliably test multiport components.
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Investigation, Design and Development continued
Module design
Combine the Keysight MXG signal generator, pattern generation, and logic analysis with
the Keysight MXA and the Keysight 89600 vector signal analysis (VSA) software, for
complete characterization of digital wireless designs.

Mobile device design
For testing mobile devices, the UXM is a highly-integrated signaling test set created for
functional and RF design validation in the 4G era and beyond. It provides the integrated
capabilities to test the newest designs, delivering LTE-Advanced category 10 data rates
now and handling more complex requirements later.

Base Station test
Keysight provides insight for transmitter and receiver test from R&D, to design validation,
and manufacturing for 2G, 3G, 4G and LTE-Advanced standards enabling you to test the
industry’s latest devices including Multi-Standard Radios (MSR). You’ll gain the ability
to test macrocells through femtocells and provide general purpose wide bandwidth, RF,
microwave and mmW solutions for backhaul test and early 5G investigations. Keysight
joins in standards development and provides updates to keep your measurements current.
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Investigation, Design and Development continued
Multi-antenna test
Adding multiple antennas to a base station or user equipment adds complexity in
validating the RF antenna design. Keysight’s PXI multi-channel test solutions are a
natural fit for testing diversity, spatial multiplexing MIMO and beamforming and carrier
aggregation designs. Based on the PXI platform, these solutions are scalable up to
8x8 MIMO and include precise time and phase synchronization to ensure accurate
multi-channel measurements. When pairing Keysight Signal Studio and 89600 VSA
software, you can quickly generate 3GPP standard signals and analyze up to 8 coherent
channels simultaneously — providing insight into your latest wireless designs.

Battery life and energy consumption
Keysight provides the tools for measuring battery run down and energy consumption
measurements for wireless components. This is a valuable tool for wireless hardware
R&D design engineers and also provides fast current dynamic drain measurements for
firmware engineers and application developers.
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Design Verification, Conformance Test, Operator
Acceptance
Test labs, service providers and device makers are embracing new test paradigms as
data-centric technologies eclipse earlier standards that focused on RF performance
and ensured a new device adhered to a standard with primary voice service. Now device
suppliers and mobile network operators must focus on all the new techniques for data
transmission and interoperability. They must ensure end-users are delighted with the
performance of their new phone or tablet under all circumstances – from simple voice
calling to social networking and location-based augmented reality. Keysight provides
a range of automated test solutions to help speed UE designs through verification,
conformance testing and operator acceptance.
The T4010S Conformance Test System can be scaled from benchtop solution to a fully
integrated racks test platform, officiallly recognized and validated for running 3GPPdefined RF and RRM conformance test cases. Additional design verification capabilities
allow customized testing beyond the scope of 3GPP conformance, plus a wide range of
supplementary test plans are available to simplify network operator acceptance testing.
Improve your efficiency with Keysight´s easy to use test campaign environment, simplifying test execution, result generation and analysis.
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Manufacturing
In the manufacturing environment you feel intense time-to-market pressures, especially
for new technologies where being first is key. From complete networks and hubs to
end-user equipment with a lifetime of only a few months to make a return on investment,
you need to get your product to market fast, while protecting your bottom line. Choose
Keysight for a complete portfolio of test equipment solutions that are fast, accurate,
flexible and cost-effective.

Component test
Use Keysight network analyzers with multi-port test sets and calibration tools to
minimize reconnection and obtain optimum measurement integrity. When measuring
multi-port devices, drastically reduce the sweep time as compared to a switch
matrix-based solution. Speed test by improving both productivity and throughput,
while also minimizing space.

Wireless device test
Whatever the technology, Keysight has the handset manufacturing test tools
to meet your needs. Keysight brings decades of experience to the testing of
wireless devices so you can be confident in your results and keep your cost of
test under control. The proven EXM architecture, a part of Keysight’s X-Series
signal analyzers, features an advanced sequence analyzer optimized for high
throughput non-signaling test techniques for 2G/3G/LTE/LTE-Advanced/WLAN
and future wireless devices. A comprehensive suite of supporting software tools,
including Sequence Studio, enhanced Signal Studio, chipset control, calibration
and test software helps accelerate time-to-volume manufacturing.

Small cell test
As small cells take off, keeping pace with growing demand and aggressive
schedules is critical to success. The EXF is the industry’s first one-box tester
dedicated to femtocell manufacturing, and it’s validated with the latest cellular
and WLAN chipsets. It delivers the speed, performance and scalability you need
to quickly ramp up and lower your test cost.
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Deployment and Maintenance
As operating frequencies have soared from sub-GHz levels up to higher GHz levels with
more demand on capacity, additional hubs must be created and existing sites must
be upgraded to maintain the same size coverage area and meet the demand. With
the increase in complexity and issues of co-location, you need the right installation
and maintenance tools to assure your network operates with maximum efficiency and
enhances the productivity of the team.

Handheld tools
Keysight’s FieldFox RF analyzers are designed to withstand your roughest working
conditions. To accelerate maintenance and troubleshooting each operating mode has a
task-driven user interface that saves time in the field.
Covering frequencies from 9 kHz to 20 GHz, the Keysight HSAs have the features you
need for operating in tough field environments and their measurement performance
gives you confidence the job’s been done right. The Keysight HSAs let you automate
routine tasks to save time and ensure consistent results.

Interference test
Wireless markets around the world are experiencing increased
localized interference issues. Deployment of wideband LTE services
combined with increased spectrum allocations, decreased guard
bands and the proliferation of unlicensed transmitters has created
a mix of RF energy causing in-band and out-of-band interference
issues.
The Keysight N6841A is designed to assist RF wireless service providers and regulatory agencies by simultaneously reaching into multiple
trouble areas from the home office, preventing the need to travel to
and from multiple sites to determine the cause of interference.
The remote controlled N6841A is a deployable RF Sensor that provides
insight into network connection interference issues at customer
locations across the city or across the country.
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89600 Vector Signal Analysis (VSA) Software
5G Waveform Generation and Analysis Testbed Reference Solution
X-Series Signal Analyzers (1,2)
5G Channel Sounding, Reference Solution
X-Series Measurement Applications
N9083A/W9083A Multi-Standard Radio (MSR) Measurement Application
E4438C ESG Vector Signal Generator (3)
N5182A MXG Vector Signal Generator (3)
N5106A PXB Baseband Generator and Channel Emulator (3)
Signal Studio Software
ENA Series Network Analyzers
PNA Series Network Analyzers
PNA-X Series Network Analyzers
1690 Series Logic Analyzers
16901A 2-slot Modular Logic Analyzer
Infiniium S-Series Oscilloscopes
Infiniium 90000 X-Series Oscilloscopes
Infiniium Z-Series Oscilloscopes
N6705B with N678X Source-Measurement Units
N6700B with N6700 DC Power Modules
N5700 and N8700 DC Power Sources
66319B/D and 66321B/D Mobile communications DC Sources with Battery Emulation

Installation and Maintenance

X

SystemVue Software

Manufacturing

Advanced Design System Software

Validation and Conformance

Design and Development

Multi-Standard Radio (MSR)

cdma2000/CDMA

1xEVDO

GSM/GPRS

EGPRS/Evolved EDGE

TD-SCDMA

W-CDMA

HSPA+/HSPA		

LTE TDD

LTE FDD

LTE Advanced Test

Product has dedicated/specific capability
Product has general capability

5G

Keysight’s Solutions for High-Speed Cellular
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E36xx Series Power Supplies
U2000 Series USB Average Power Sensor
U2020/U2040 X-Series USB Peak and Average Power Sensor
EPM Series Power Meters
P Series Power Meters
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8960 Wireless Communcations Test Set
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E7515A UXM Wireless Test Set
E6640A EXM Wireless Test Set
E6650A EXF Wireless Test Set for Femtocell
LTE/LTE-Advanced Multi-Channel, Reference Solution

X
X
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E6607B/C EXT Wireless Communications Test Set
T4000S Series Design Verification and Conformance Test Systems
GS-8800 RF Design Verification and Conformance Test Systems
N9912A Field Fox RF Analyzer, Handheld Cable/Antenna Analyzer and Spectrum Analyzer
N9913/14/15/16/17/18A Field Fox RF/MW Analyzer
N9330B Handheld RF Cable and Antenna Tester
N9340B Handheld Spectrum Analyzer
N9935/36/37/38A Field Fox Spectrum Analyzer
N9923A FieldFox RF Vector Network Analyzer

X

M9381A PXI Vector Signal Generator
M9391A PXI Vector Signal Analyzer

X

M9703A PXI 12-bit High Speed Digitizer
N7300 Series Chipset Software
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www.keysight.com/find/cellular

1. Compatible with technology specific 89600 VSA signal analysis software
2. Compatible with technology specific X-Series measurement applications
3. Compatible with technology specific Signal Studio software
4. Compatible with N9020A MXA signal analyzer, X-Series measurement applications, N5182A MXG signal generator, Signal Studio software
5. Compatible with technology specific embedded application options
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Evolving Since 1939
Our unique combination of hardware, software, services, and people can help you
reach your next breakthrough. We are unlocking the future of technology.
From Hewlett-Packard to Agilent to Keysight.

myKeysight
www.keysight.com/find/mykeysight
A personalized view into the information most relevant to you.
www.keysight.com/find/emt_product_registration
Register your products to get up-to-date product information and
find warranty information.
Keysight Services
www.keysight.com/find/service
Keysight Services can help from acquisition to renewal across your
instrument’s lifecycle. Our comprehensive service offerings—onestop calibration, repair, asset management, technology refresh,
consulting, training and more—helps you improve product quality
and lower costs.
Keysight Assurance Plans
www.keysight.com/find/AssurancePlans
Up to ten years of protection and no budgetary surprises to ensure
your instruments are operating to specification, so you can rely on
accurate measurements.
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/cellular

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

(877) 894 4414
55 11 3351 7010
001 800 254 2440
(800) 829 4444

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

1 800 629 485
800 810 0189
800 938 693
1 800 11 2626
0120 (421) 345
080 769 0800
1 800 888 848
1 800 375 8100
0800 047 866
(65) 6375 8100

Europe & Middle East
Austria
Belgium
Finland
France
Germany
Ireland
Israel
Italy
Luxembourg
Netherlands
Russia
Spain
Sweden
Switzerland

United Kingdom

0800 001122
0800 58580
0800 523252
0805 980333
0800 6270999
1800 832700
1 809 343051
800 599100
+32 800 58580
0800 0233200
8800 5009286
800 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
(BP-9-7-17)

DEKRA Certified
ISO9001 Quality Management System

www.keysight.com/go/quality
Keysight Technologies, Inc.
DEKRA Certified ISO 9001:2015
Quality Management System
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