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Introduction

Fourth-generation wireless communication systems like
Long Term Evolution (LTE) and LTE-Advanced rely on
Multiple-Input Multiple-Output (MIMO) technology to deliver
on the promise of higher data rates, greater coverage areas
and lower operational costs. These benefits come at the cost
of more complex base stations and mobile devices, which
challenge the capabilities of traditional measurement equip-
ment and test software.

Measuring LTE MIMO operation during receiver (Rx) and
transmitter (Tx) device testing requires the right combination
of test instruments and techniques to evaluate the perfor-
mance of LTE components and systems under real-world
conditions. Keysight Technologies, Inc. offers multiple
solutions to meet this need.



Solutions for MIMO
LTE Rx Test

Due to its departure from previous
cellular communications networks,

LTE requires fundamental changes

in base station/handset design and
test. Receiver testing must evaluate

the receiver as a whole and test its
subblocks and components to better
understand their contribution to the
receiver’s overall performance. In cases
where multiple receivers are used, each
receive chain must be tested separately,
prior to verifying the performance of the
receivers with multiple antennas.

Keysight's solutions for MIMO LTE Rx
test include the:

- N5106A PXB Multi-Channel
Baseband Generator/Fader

- MXG/ESG RF signal generators

- Signal Studio software

Working together, these solutions cre-
ate MIMO signals and apply real-time
fading for Rx test at RF and baseband.
The PXB generates MIMO signals up to
4x2 and then applies flexible real-time
fading to the signals. The MXG/ESG

is used as an RF upconverter (one per
receive antenna). Signal Studio creates
the LTE signals that are used with both
the PXB and

MXG/ESG hardware.

Solutions for MIMO
LTE Tx Test

MIMO Tx test in LTE-based wireless
communications systems requires mea-
surement of broadband and narrowband
power, overall quality metrics (e.g.,
EVM), and more. Measurements are also
needed to control an LTE transmitter’s
edge-of-band characteristics, trading
off out-of-band attenuation without
affecting in-channel performance.
Additionally, MIMQ analysis adds
measurements specific to multi-channel
(typically 2-4) transmitters (e.g.,
channel phase/timing and modulation
quality), made on two or more input and
output channels.

Keysight's solutions for MIMO LTE Tx
test include the:

- N9OTOA EXA/N9020A MXA
signal analyzers

— Infiniium 90000 X-Series oscil-
loscopes

- N7109A Multi-Channel Signal
- Analysis System

Keysight’s 896008 Vector Signal
Analysis (VSA) software runs on all three
hardware platforms, providing a window
into what’s happening inside complex
LTE-based devices. Various 89600B
VSA software options are available,
including: LTE-Advanced, LTE, HSPA+,
Mobile WiMAX™, and 802.11n/ac.

Which Hardware Plat-
form is Right For You?

Dual MXAs/EXAs features:

- Upto 2 channels

- Best EVM/dynamic range

- Fully characterized RF specifications
- General-purpose application

90000 X-Series features:

- Upto 4 channels

- Widest analysis bandwidth

- General-purpose application
- Phase coherent

N7109A features:

- >4 channels

- Extendable/scalable hardware

- Fastest measurement speed

- Phase coherent

- Pre-selected tuner, off-air measure-
ments

Simulation-based
MIMO Solutions

SystemVue is an open simulation and
modeling environment that supports
MIMO investigations, as well as direct
connection to test equipment for
verification. For algorithm designers,
SystemVue supports closed-loop
Throughput and BER simulations with
full coding and fading models for up to
8x8 MIMO, for LTE and LTE-Advanced,
complete with antenna directivities,
fading, and impairments.

For verification, SystemVue can be
used to model, encode, and download
MIMO test vectors for a wide variety

of emerging standards, and even
post-process received signals. With this
capability, SystemVue can also be used
to manually close feedback loops, using
combinations of simulation, measure-
ments, and one’s own baseband IP, thus
validating system-level performance
earlier in R&D.

Keysight’s solutions for simulation
include:

- W1461BP SystemVue Comms
Architect

- W1918EP LTE-Advanced baseband
library (among other standards sup-
ported)

- W1715EP MIMO Channel Builder

Evaluating MIMO LTE
Rx/Tx Solutions

When evaluating a solution, ensure it:

- supports the basic functionality
you need today and in the future
(e.g., the number of channels
and analysis bandwidth ata
given frequency).

- has the performance required for
in channel measurements (e.g.,
EVM).

- supports other measurements you
might make, such as out-of-
channel
measurements.

- has enough speed to work for your
manufacturing timeframe.
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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

KEYSIGHT SERVICES
Accelerate Technology Adoption.

Lower costs.

ASSURANCE PLANS

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

http://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—one-
stop 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.

“WIMAX,” “Fixed WiMAX,” “Mobile WiMAX,” “WiMAX Forum,” the WiMAX Forum logo, “WiMAX
Forum Certified,” and the WiMAX Forum Certified logo are trademarks of the WiMAX Forum.
All other trademarks are the properties of their respective owners.

www.keysight.com/find/LTE
www.keysight.com/find/MIMO
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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 (877) 894 4414
Brazil 5511 3351 7010
Mexico 001 800 254 2440
United States (800) 829 4444
Asia Pacific
Australia 1800 629 485
China 800 8100189
Hong Kong 800 938 693
India 1800 11 2626
Japan 0120 (421) 345
Korea 080 769 0800
Malaysia 1800 888 848
Singapore 18003758100
Taiwan 0800 047 866
Other AP Countries (65) 6375 8100
Europe & Middle East
Austria 0800 001122
Belgium 0800 58580
Finland 0800 523252
France 0805 980333
Germany 0800 6270999
Ireland 1800 832700
Israel 1809 343051
[taly 800 599100
Luxembourg +32 800 58580
Netherlands 0800 0233200
Russia 8800 5009286
Spain 800 000154
Sweden 0200 882255
Switzerland 0800 805353
Opt. 1 (DE)
Opt. 2 (FR)
Opt. 3 (IT)
United Kingdom 0800 0260637

For other unlisted countries:
www.keysight.com/find/contactus
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www.keysight.com/go/quality
Keysight Technologies, Inc.
DEKRA Certified 1ISO 9001:2015
Quality Management System
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