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Accelerate Wireless Design and Test
LWK pH[LEOH KLJK SHUIRUPDQFH SODWIR

Today LTE or Long Term Evolution is well on its way to becoming the rst single global
standard for cellular communications. Providing the delivery of the next generation of
mobile broadband, LTE and now LTE-Advanced continues to provide many challenges
to the engineers developing and delivering products that work to the standards.

Keysight Technologies, Inc. is a leader in wireless test, focused on the highest-
performance design and test of wireless devices and networks, with application-
focused platforms optimized for existing and emerging standards. Integrated
platforms feature the industry’s broadest range of both hardware (benchtop and
modular instruments) and software building blocks, and span the entire development
cycle—from early design simulation to manufacturing. Leveraging Keysight
unparalleled wireless measurement and application expertise, these building blocks
help you anticipate and respond to emerging RF challenges in wireless devices

and networks with the high performance and exibility needed to provide the right
solution for any situation.

Keysight is a member of 3GPP and an active contributor to the development of next-
generation speci cations. Keysight product plans are based on the knowledge and
insight gained from this participation to ensure our suite of design and test solutions
keep pace with evolving technology. Our robust knowledge library of application
notes, webcasts, videos, CDs and now with our 2nd Edition of the LTE book is
designed to help you interpret, clarify and test to an evolving LTE and LTE-Advanced
standard. Accelerate wireless design and test.
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LTE-Advanced

ORYLQJ )RUZDUG WR ,QFUHDVH &DSDFLW\

LTE-Advanced is the evolved version of LTE that is being developed by 3GPP

to meet or exceed the requirements of the International Telecommunication

Union (ITU) for a true fourth generation radio-communication standard known

as IMT-Advanced. LTE-Advanced is de ned in Release 10 and all the follow on
releases including Release 12. LTE-Advanced is focused on higher capacity with
increased peak data, higher spectral ef ciency, increased number of simultaneously
active subscribers and improved performance at cell edges.

TD-LTE
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Following the integration of the Chinese TD-SCDMA standard, based on Time
Division Duplex (TDD), into the 3GPP speci cations for LTE, chipset and device
designers are now working to include TDD capability. Now known as TD-LTE, the
standard caters to the asymmetric needs of mobile data usage, and allows carriers
to make use of the unpaired spectrum that many of them already own. Keysight was
the rst to provide solutions for testing this new technology and currently offers
TD-LTE solutions from design simulation to signal generation and analysis.

MIMO
1HZ OXOWLSOH ,QSXW OXOWLSOH 2XWSXW 7

The speci ed RF environment for LTE includes not only basic signal transmission
and reception, but also multiple input multiple output (MIMO) scenarios with up to
four separate transmitters and receivers. For module and component test, complex
frame-based test signals are passed through the device under test and measured
using vector signal analysis to determine EVM and CCDF. Keysight offers a complete
set of design and test solutions for MIMO technology—from design simulation to
signal generation and analysis through manufacturing and deployment.

Heterogeneous Networks
$GGLQJ WR WKH /7( $SUFKLWHFWXUH ZLWK 6

Another way to expand capacity is with small cells. Small cells offer exibility, bring
down the costs of installation and lower power usage but they also bring along

test challenges such as interference design and test and the need for lower cost
manufacturing. Building on our demonstrated history of leadership and proven track
record delivering base-station test equipment, Keysight offers small cell design and
test solutions to help you meet your design and production-cost goals.
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9HULOFDWLRQ — Create waveforms to measure EVM,

— System-level architecture design PAPR, CCDF, and ACLR performance

— Baseband algorithm and hardware — Perform receiver measurements

implementation — Access 3GPP LTE test benches for RFIC

— RF/Baseband co-verification with test designers

equipment Keysight's 3GPP LTE wireless library
provides signal processing models and
¢ Precon gured simulation setups for
tKeysight's Advanced Design System (ADS)
EDA software. The ADS 3GPP LTE wireless
library enables you to create spectrally

implementation interfaces, such as MATLABCOrrect test_waveforms that comply with )
C++, and VHDL, along with accurate RF 3GPP requirements, saving valuable design
' EDA tools. Standards/IP and veri cation time for RF designers and

system integrators. The models and simula-
tion test benches can be used as “Golden
Reference” for simulation and veri cation
of baseband algorithms, digital baseband/IF
TX and RX references are systems, and veri cation RF circuitry used
available for LTE-Advanced, in 3GPP LTE designs. Keysight's 3GPP LTE
4G MIMO Channel models, wireless library also can be imported into
older 3GPP standards, as Keysight's RF Design Environment (RFDE),
e VRl well as DPD/CFR algorithms, allowing RFIC designers to access 3GPP LTE
' test benches within the Cadence Virtuoso
g Custom IC platform through links developed
as one result of the ongoing alliance between
Keysight and Cadence. This enables early

Keysight's SystemVue is a multi-domain
modeling & veri cation cockpit for electroni
system-level (ESL) design. SystemVue thal
accelerates physical layer designs by
integrating popular DSP modeling and

references, and Test &
: : Measurement links into a
| LTE-Advanced_Contiguous_CA - 1 L e i . . .
e it : ESE single, highly productive en-
L —— |1 vironment. Simulation-based

allowing the earliest possible
J validation of RF and baseban
o S EEE S components, even before

DOWRLOAD
TOTEST

B = hardware is available. =0
U SystemVue also interoperates V€'l cation of PHY performance of RF
SystemVue provides simulation references for with Keysight instruments hardware before committing RFIC and

board designs to fabrication, saving costly

3GPP standards such as LTE-Advanced, allowing baseband, RRd test software to unify the !
design turns.

and test engineers to validate TX and RX signal path designs. R&D development lifecycle.

Keysight's unique connected
solutions allows virtualization
of a working RF physical layer,
allowing RF and baseband
designers to co-verify
interoperability and system
performance months before a
completed hardware prototype
can be formally tested.
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Keysight has built a solid reputation in the testing of advanced LTE capabilities like
mobile communications industry with the  HARQ. Highlights of LTE Signal Studio
combination of our signal generators and ~ Software include:

Signal Studio signal creation software. The
versatile and comprehensive software is
available for the development and manufac-
turing of existing and evolving 2G, 3G, 3.5G_
and 4G communication systems. You can
quickly and easily create performance-
optimized LTE reference signals for
component-level parametric test, baseband
subsystem veri cation, receiver performance”
veri cation and advanced functional
evaluation. -

— Create FDD and TDD frame structures
(type 1/type 2)

Physical layer coded signals for
component test

— Transport channel coded signals for
receiver test

Create all LTE bandwidths: 1.4 MHz to
20 MHz

Create all modulation types: BPSK, QPSK,
16QAM, and 64QAM

6SHHG 6LJQDO 6L P X-OUp tBk8RIGO Grifigivakions (spatial
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— Real-time fading with the Keysight PXB
for up to 4x2, 8x2, and 4x4 MIMO
Predefined setups for fixed reference
channels and E-UTRA test models
Create MSR (Multi-Standard Radio)
waveforms with combinations of LTE,
W-CDMA/HSPA, and GSM/EDGE
Create mixed carrier configurations with
combinations of 2G, 3G, and 4G Signals

— Coexistence testing using the Keysight

Signal Studio applications enable the
con guration of standard-based test signals
to verify the performance of components,
receivers, and baseband ASICs for multiple
technologies. Use this software with the ~ —
Keysight MXG signal generator for the
industry’s best adjacent channel leakage
ratio (ACLR) performance making it ideal for-
the characterization and evaluation of BTS
components such as multi-carrier power

|
|

real-time signal creation or closed loop

N BT T l licati h .
L= eEss ps ampli ers. For applications that require PXB with 4 independent baseband
n/ emesa > lower phase noise, the best level accuracy, generators
o nao s . g
M . & or digital I/Q inputs and outputs then use Create multi-carrier sianals for uolink and
pEE 000 myly| Signal Studio software with the Keysight downlink ui Ier sig upl
e s p— ESG signal generator. Additionally Signal ow '_ o )
& [T =T ] B . - g Studio software can be used with the - Real-ime HARQ & Timing Adjustment
. e e | T E (> =8 sa = Keysight PXB baseband generator and feedback for performance requirements
'g;| (T ®  channel emulator for applications that testing
'!T_ == == = "B _'”“: - 9 require MIMO fading, creation of interfering — Create envelope tracking signals for
= 588 @ stimulus, digital 1/Q inputs and outputs, testing new PA designs

Industry-leading performance with the Keysight
PXB baseband generator and channel emulator |
and the Keysight MXG and ESG vector signal
generators.

— .

Flexible resource mapping
with scalable system
bandwidth is available
with Keysight's Signal
Studio Software.
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"HE XJ Four-channel In niilum scopes can also
make the coherent two, three, and four
Combine Keysight's vector signal analysis channel MIMO measurements needed
software with Keysight's In niium 90000A, for IEEE 802.11ac, WiMAX™, and LTE-
90000X, or 90000Q series oscilloscopes to Advanced. The acquired signals can be
analyze wideband and multi-channel signals analyzed using Keysight's 89600 Vector
The 90000 A, X, and Q series oscilloscopesSignal Analyzer software directly on the
provide up to 13, 33, and 63 GHz of analysigscilloscope, or transferred via GPIB, USB,
bandwidth respectively and are well suited or LAN to an external PC running the
to digitizing satellite, LMDS, and MMDS 89600 software. The frequency, time, and
signals, as well as WiMedia-based UWB  modulation analysis tools of the 89600 VSA
can be used to evaluate and troubleshoot
the signal.

Keysight In niilum 90000 A, X, and Q series
of high performance real-time oscilloscopes
deliver superior signal integrity for world
class signal analyzer measurement perfor-
mance. They offer the industry’s lowest
DANL, best amplitude accuracy, deepest
acquisition memory (up to 2 Gpts).

Troubleshoot digital glitches
with the Keysight DSO90000A
high-performance, real-time
oscilloscope.

'LJ5) 'LJLWDO ,QWHUIDFI

If you are using the MIPI DigRF v4 based
BBIC and RFIC components, the Keysight
M9252A PXI test module, combined with
the Keysight M9381A VSG and the M9391A
PXI VSA , provide a complete test solution

: B to characterize and validate your design in
| : e Al both Digital and RF domains.

- For RFIC test, the M9252A provides simul-

" e = = : - L L e L2 8 ;
E::g:: & . - e taneous generation and analysis of control
) it . )

)

R traf ¢ and signals, helping you validate both

uplink and downlink paths.
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Development becomes more complexwhen HH 7KURXJK WKH &RPS
faster data rates intersect with today’s RI <RXU /7( /7( $GYD QFH

crowded spectral environment. Finding a

signal problem is essential—but achieving 6 LJQDOV ZLWK WKH

the clarity to pinpoint the answer is the 6RIWZDUH

crucial challenge. The 89600 VSA software

is a comprehensive set for demodulation ~ The 89600 VSA software provides the most
and vector signal analysis. These tools, in comprehensive set of demodulation tools
combination with Keysight's X-Series (PXA/t0 analyze LTE and LTE-Advanced RF and
MXA/EXA/CXA) Signa| ana|yzersl enables baseband designs with powerful trouble-
you to exp|ore virtua”y every facet of your ShOOting tool to characterize Signals and
LTE/LTE-Advanced signal and optimize  identify errors and their causes:

your most advanced designs. As you access

the tradeoffs, the 89600 VSA helps you see— Analyze both downlink (DL) and uplink
through the complexity. (UL) LTE/LTE-Advanced signals, for FDD

and TDD modes, all bandwidths and all
modulation formats

— Inter-band and intra-band carrier
aggregation with up to 5 component
carriers for LTE-Advanced

— Up to 8x8 DL MIMO analysis for LTE-
Advanced; up to 4x4 MIMO for LTE; and
up to 8 channel beamforming for LTE
FDD and TDD

— Decode and verify layer 2 and layer 3
LTE messages with 89600 wireless link
analysis (WLA) software

— View virtually every facet of a signal
with color-coded results. Perform
measurements on the entire signal or on

e B = |LTE-Advanced 8x8 individual channels.

o : MIMO analysis showing
per layer error traces

and tables as well as

frequency response trace

color-coded for each layer.

o)

Keysight PXA high performance signal analyzer with LTE softwarg inutennally.

— Get greater clarity with an unlimited
number of traces and markers, and
trace-to-trace marker coupling.

L |

89600 WLA showing LTE-FDD PHY, MAC, RLC and RRC messages
with their decoded content.

Fully characterize up to 5 component carriers—simultaneously.
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The E6621A PXT wireless
communication test set—
for LTE UE RF and
Functional Test.

/I7( ' HYLFH '"HYHORSPHQW

( $ 3:7 :LUHOHVV LTEchipsetand UE design, integration, and

&RPPXQLFDWLRQ 7 H\ézgﬂfhﬁwighlights of the Keysight

The Keysight E6621A PXT wireless
communication test set is designed to — Real-time, bench top network emulation

provide RF and Functional Test solutions for for easy-to-use, real-world design
integration and validation testing

— 2-cell eNode-B emulation

— LTE TX and RX measurements

— 6 GHz frequency range and internal PC
controller with Windows XP

— Cat 3 end-to-end IP data rates with 2x2
MIMO

— Inter-RAT handover test with the
Keysight 8960

GO0000AED

]
1]
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Speed your LTE time to market with the ~ (OFDMA) in a single option

Keysight X-Series N9O80A LTE FDD and — A|l LTE bandwidths: 1.4 MHz (6 RB) to
N9082A LTE TDD measurement applications. 20 MHz (100 RB)

Based on the industry—le_ading 89600 VSA _ £ JTRA Test Models (E-TM) recall
software’s LTE modulation anglyss option, ¢\ ction for RF power measurements as
the N908OA and N9O82A provides the same well as modulation quality measurements

rich feature set plus: .
— Channels and signals color-coded to

— SCPI remote user interface for highlight errors

automation test — Analysis of data in a frame, sub-frame,
— Hardkey/softkey manual user interface  slot, symbol, sub-carrier, and resource

using the familiar Keysight X-Series block

signal analyzer front panel — Flexible markers: Up to 12 markers that
— One-button, standard-based power can be coupled across different

measurements (channel power, ACP, measurements and traces

SEM etc.) with pass/fail tests

EE®

BEEY Pk search

Direstion: Uplina
B 10 Mbzi$0 A8} | g oot pricer
£ »)
7

VEW 1 hiHz

Modulation analysis measurement with marker One-button ACLR measurement with pass/fail
coupling across all traces. limit for E-UTRA Test Model (E-TM) waveform.
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T4010S LTE RF Conformance

Test Solution

/7( 8( &RPSOLDQFH 7THVW

Keysight offers RF, RRM and Signaling The T4000S family of products is the
conformance test solutions and new Keysight solution for conformance and
products for LTE and inter-system testing. design veri cation testing of LTE UE RF,
RRM and protocol requirements. The
1RW -XVW &R Q IRUP lj'?OpSmroductS are built around the
T2010A LTE Wireless Communication Test
But a Whole Lot More Set, a powerful multi-RAT netwerkulator

As LTE and other data-centric technologies With an integrated fader and noise generator,
eclipse earlier standards; test labs, service SUPPorting up to MIMO 4x2 channel
providers and device makers are embracinggmulation.

new test paradigms. ) o )
Since all systems within the T4000S family

Compliance test themes are used across ~share the same underlying hardware and
the development cycle for cellular products, Software platform, RF, RRM and Protocol
Sensitivity, spectral and modulation quality t€sting capabilities can coexist on the same

measurements are traceable to techniques t€st system for maximum convenience and
de ned by industry standards bodies. cost-effectiveness. The T4010S system is

Signaling Conformance Test, RF Confor- the solution for LTE RF conformance and
mance Test and RRM test performed in design veri cation testing of LTE devices,
accredited testing laboratories provide a ~ While the T4020S and T4110S systems
foundation for the smooth operation of support RRM and Protocol conformance
multi-vendor global standards. GCF and  test requirements, respectively.

PRCRB test regimes, operator test plans,

performance and interoperability test have The T4000S systems are targeted at labora-
grown dramatically as newer radio formats tories within UE and chipset manufacturers
squeeze ever higher data rates from limited@nd third party certi cation test houses.
spectrum. Equipment makers build their The validation status over an increasing
design veri cation, pre-conformance and ~ number of bands, and the support of GCF
regression test plans to enable products to @nd PTCRB speci ¢ requirements, together
smoothly move from the development lab with the complete test system automation
and into the hands of delighted consumers. capabilities and reduced overall footprint
Keysight works hand-in-hand with referenceMake the Keysight T4000S the most
design makers, device makers, operators an§OMpetitive test platforms to have in any
test labs at every stage in the development laboratory environment.

and conformance test cycle.

T2010A LTE Wireless Communication Test Set
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In wireless device manufacturing, meeting Maximize throughput with raw hardware

ever-tougher goals and tighter schedules is speed and advanced sequencing. Get

easier when you have access to the best reultra-fast data processing with quad- core

sources. Look to Keysight and our new EXMontroller and high-speed PXle backplane.

wireless test set. It's scalable to meet your Accelerate test execution with advanced

production needs and in sync with the latestsequencing and single-acquisition multiple

cellular and WLAN chipsets. Better yet, the measurements.

EXM delivers the speed, accuracy and port

density you need to ramp up rapidly and  Increase rst-pass yield with superior signal

optimize full-volume manufacturing. purity and measurement accuracy with
receiver EVM for 160 MHz 802.11ac: < —42 dB

Optimize multi-device testing with up to and absolute level accuracy, 380 MHz to

four TRX channels per EXM. Coverupto 3.8 GHz: at < £0.5 dB (nominal).

6 GHz with 160-MHz bandwidth through

each transmit/receive (TRX) channel. Get up and running in hours, not days, with

Create high-density multi-port test stations validated turnkey chipset solutions.

with two full-duplex and two half-duplex

ports per TRX. Customize to connect up

to 32 DUTs with multi-port adapter (MPA)

technology.

Test multi-format devices including 2G, 3G
and 4G cellular as well as WLAN. Cellular
technologies include LTE-Advanced, LTE
FDD/TDD, HSPA+, W-CDMA, 1xEV-DO,
cdma2009 GSM/EDGE Evo and TD-SCDMA.
Add in WLAN 802.11ac, 802.11a/b/g/n,
Bluetootl?, GPS/GNSS, and digital video
and you have a powerful multi-format
instrument.

!J\Nkmm1 .

06066 6666

- A

%* 40 @@ @_@@ @@ @ - se the EXM with four TRX

CECOEE o @@@ @ v@®3 60 66 1 'annelsto paralleltest
sEonEo| - AE " BH* | =S| O ireless devices. WLAN,

== ima2000, LTE FDD and LTE
- i . = DD shown.
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As we continue to innovate in PXI, our goalsThe M9391A PXI VSA is MIMO ready,

are to help you accelerate time-to-market enabling design validation engineers to

and achieve a lower cost of test. Through ensure their LTE designs perform well under

a growing range of PXI modular products, a variety of conditions. MIMO transmitter

Keysight provides quality, performance andtesting is based on Keysight's industry-

measurement expertise to bring you break- recognized 89600 VSA software with full

through capabilities. To help you quickly  support for PHY-layer measurements

develop test systems with your software  including MIMO EVM, cross-channel

platform of choice, Keysight provides PXI isolation, and channel atness.

modules with a comprehensive portfolio

of instrument drivers, documentation and The Keysight M9381A PXle vector signal

examples for Microsoft C/C++, C#, or generator is a compact modular solution

Visual Basic, MATLAB, VEE, LabVIEW andthat provides frequency coverage from

LabWindows/CVI software platforms. 1 MHz to 3 GHz or 6 GHz. The M9381A
reduces test time with fastune, an exclusive

The Keysight M9391A PXle vector signal baseband tuning technology innovation,

analyzer (PXI VSA) is a modular solution  enabling you to switch amplitude and

that provides frequency coverage from frequency in less than 10 ps.

1 MHz to 3 or 6 GHz and works seamlessly

_ with the M9381A PXI VSG. The combined The M9381A PXI VSG is MIMO ready,

PXI VSA/G provides a complete solution forenabling design validation engineers to

fast, high quality measurements optimized ensure that their LTE designs perform

for RF manufacturing test environments.  well under a variety of conditions. MIMO

Keysight's X-series measurement receiver testing is supported by Keysight's

applications, 89600 VSA software and multi-format Signal Studio software, with

SystemVue further increase the ef ciency full support for LTE and LTE-Advanced

of the PXI VSA. standards.

Combine the M9391A PXle vector signal analyzer with the M9381A PXsggvnetigenerator for a
fast, compact RF component test solution.

11
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&DUU\ BUHFLVLRQ : WHeldedr, yerify eNB transmitter

performance simply using one-button GSM/
Measuring up and earning a spot in your  \wcCDMA/LTE power measurements. You
kit is the driving idea behind Keysight's can detect intermittent signals using the
FieldFox analyzers. Carry the precision  pyit-in spectrogram and waterfall display,
of our microwave models: they deliver record and playback functions. Plus, easily
Keysight-quality measurements wherever |gcate interfering signals in a complex
you need to go. Boost your readiness with sjgna| environment with FieldFox’s best-in-

an RF unit: every operating mode is exible 555 dynamic range of 96 dBc, combined
enough to meet the needs of novices and  \yith fast sweep times under narrow

experts alike. And count on the durability  ,esolution bandwidths.
of handheld analyzers designed to with-

stand your toughest working conditions.

Add FieldFox to your kit—and see how it

measures up.

Available with a maximum frequency range
of 4 GHz up to 26.5 GHz, FieldFox portable
analyzers are con gurable as cable and
antenna analyzers (CAT), vector network
analyzers, spectrum analyzers and all-in-one
combination analyzers.

To save space in a eld kit, built-in
capabilities can be added to provide up to
10 instruments in 1. Additional capabilities
include: power meter, independent signal
generator, vector voltmeter, interference
analysis, variable DC source, frequency
converter, and GPS receiver.

Designed for the eld environment, the N9912A
FieldFox RF Analyzer, Handheld Cable and
Antenna Analyzer and Handheld Spectrum
Analyzer works to 4 or 6 GHz.

%DWWHU\ &XUUHQW 'UD
OHDVXUHPHQW DQG $QD

The Keysight 14565B software and
66319D/21D DC source provide a ready-
to-use solution for battery current drain
measurement and analysis for optimizing
the power consumption of your devices.
The 66319D/21D is a specialized DC source
for testing LTE and other wireless mobile
devices. It has a 15V, 3 A output, a
high-speed 64 KSa/sec 16 bit digitizer, and
3 current measurement ranges for making
accurate current drain measurements from
micro amps to amps, for testing off, sleep,

66319D Dual Mobile Comm DC Source with Battery Emulatio . .
ua e ureewl ry =muiation and active operating modes of the DUT.

12
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myKeysight
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myKeysight JRU PRUH LQIRUPDWLRQ RQ .H\VLJK

7THFKQRORJLHVj SURGXFWV DSSOLI
www.keysight.com/find/mykeysight VHUYLFHY SOHDVH FROWDFEW \RXU
$ SHUVRQDOL]HG YLHZ LQWR WKH LQIRUPDWLRQ PR%IILHHHoﬁ(\ﬁD!QQVIgS%FI{-lV\/R OLVW LV DY
www.axiestandard.org ZZZ NH\VLIJKW FRP ILQG FRQWDFYV

$GYDQFHGMNEHQVLRQV IRU ,QVWUXPHQWDWLRQ DQG 7HVW $;,H LV DQ

RSHQ VWDQGDUG WKDW H[WHQGV WKH $GYDQFHG7&$PIRILFHQHUDO SXUSRVH DQG
VHPLFRQGXFWRU WHVW .H\VLJKW LV D IRXQGLQJ PEBBBGMHRI WKH $;,H FRQVRUWLXP
$78&% $GYDQFH®MES WKH $7&$ ORJR DUH UHJLVWHUHEU®ILWUDGHPDUNV RI

WKH 3&, ,QGXVWULDO &RPSXWHU ODQXIDFWXUHUV *UHRX SR

United States
www.Ixistandard.org

/$1 H;WHQVLRQV IRU ,QVWUXPHQWY SXWV WKH SRZBUYLRI IWKIHFQHW DQG WKH
“HE LQVLGH \RXU WHVW VA\VWHPV .H\VLJKW LV D IRX®@IaQJ PHPEHU RI WKH /;,

FRQVRUWLXP &KLQD
Hong Kong
WWW.pXisa.org ,QGLD

3&, H;WHQVLRQV IRU ,QVWUXPHQWDWLRQ 3;, PRGXBSBQ_QVWUXPHQWDWLRQ GHOLY
UXJJHG 3& EDVHG KLJK SHUIRUPDQFH PHDVXUHPH(ﬁlaaySIQG DXWRPDWLRQ V\VWHP

6LQJDSRUH
Three-Year Warranty 7DLZDQ

www.keysight.com/find/ThreeYearWarranty 2WKHU $3 &RXQWULHYV
.H\VLIJKWjV FRPPLWPHQW WR VXSHULRU SURGXFW TXDOLW\ DQG ORZHU WRWDO FRVV
RI RZQHUVKLS 7KH RQO\ WHVW DQG PHDVXUHPHQW(ERRSHEQ\0ZIGWKEK WKWK \HDU

WARRANTY
ZDUUDQW\ VWDQGDUG RQ DOO LQVWUXPHQWV ZRUAQustZa G H
%QHOJLXP
Keysight Assurance Plans Einland
www.keysight.com/find/AssurancePlans France
8S WR ILYH \HDUV Rl SURWHFWLRQ DQG QR EXGIJHWTHUPDXUSULVHY WR HQVXUH \RXU
NARANTY LQVWUXPHQWY DUH RSHUDWLQJ WR VSHFLILFDWLRQUHOPROGFDQ UHO\ RQ DFFXUDWH
PHDVXUHPHQWYV ,VUDHO
,WDO\
www.keysight.com/quality IX[HPERXUJ
. H\WWLIJKW 7THFKQRORJLHV ,QF Netherlands
"(.5$ &HUWLILHG ,62 Russia
4XDOLW\ ODQDJHPHQW 6\WWHP 6SDLQ
6ZHGHQ
Keysight Channel Partners 6ZLW]JHUODQG
www.keysight.com/find/channelpartners 25W (
*HW WKH EHVW RI ERWK ZRUOGV .H\WLJKWjV PHDVXUHPHQW H[SH@JWVH b5QG SURGX
EUHDGWK FRPELQHG ZLWK FKD HO SDUWQHU FR YH LHQFH
Q QQ Q Q %\I R .LQJGRP
Bluetooth and the Bluetooth ORJRYV DUH WU D G HERBtoothV6RZ QBE EB6$ DQe) RU RWKHU XQOLVWHG FRXQWULE
OLFHQVHG WR .H\VLJKW 7HFKQRORJLHYV ZZZ NH\VLJKW FRP ILQG FRQWDF\
FGPD LV D 86 UHJLVWHUHG FHUWLILFDWLRQ PDUN RI WKHogBHOHFRPPXQLFDWLRQV ,QGXVWU\
$VVRFLDWLRQ
:L0$; ORELOH :LO0$; :LOS$; )RUXP WKH :L0$; )RUXP ORJR :L0$; )RUXP &HUWLILHG
DQG WKH :L0%$; )RUXP &HUWLILHG ORJR DUH 86 WUDGHPDUNV RI WKH :L0$; )RUXP
$7&% $GYDQFH®MRESG WKH $7&% ORJR DUH UHJLVWHUHG 86 WUDGHPDUNV RI WKH 3&,
,QGXVWULDO &RPSXWHU ODQXIDFWXUHUV *URXS
ZZZ NH\VLJKW FRP ILQG OWH
ZZZ NH\VLJKW FRP ILQG /7( $
IG 7KLV LQIRUPDWLRQ LV VXEMHFW WR FKELC
KEYS HT " H\WLJKW 7HFKQRORJLHV
TECHNOLOGIES 3XEOLVKHG LQ 86% -XO\

(1
ZZZ NH\VLJKW FRP



