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Abstract

Wireless video and wireless data networking are driving
demand for standards, such as 802.11ac, which enable higher
throughput. Design validation engineers must ensure their
802.11ac designs will perform well under the most demanding
modulation schemes, including MIMO spatial multiplexing
configurations.

To validate MIMO transmitter performance, a multi-channel
signal analyzer can be used to demodulate the multi-stream
waveforms and measure EVM and other physical layer param-
eters. The Keysight Technologies, Inc. PXI signal analyzer
solutions enable MIMO 802.11ac R&D and test engineers

to validate their designs with a mixture of measurement
accuracy, fast speed, flexibility and scalability in a small form
factor.

For measurements you can trust, with a modular, scalable
design for easy upgradability, Keysight's PXI modular software
and hardware solutions make 802.11ac validation easy.

Introduction

Increased use of wireless video and high-speed wireless data
networking in homes and offices is driving higher throughput
standards. Several standards emerged that address these
new use models, including 802.11ac, which builds upon the
high throughput (HT) capabilities of 802.11n to accomodate
these new “Very High Throughput (VHT)"” uses.

802.11ac operates in the 5 GHz 802.11a/n bands, and builds
upon the high throughput enhancements of 802.11n with key
advancements:

Increased bandwidth (up to 160 MHz)
Higher-order MIMO (up to 8x8)
Multi-user MIMO (up to 4 users)
Higher-order modulation (up to 256 QAM)

Application overview

Design validation engineers must ensure their 802.11ac
designs will perform well under a variety of conditions,
validating that their devices meet performance requirements
even for the most challenging MIMO spatial multiplexing
modes. To validate MIMO transmitter performance, a multi-
channel signal analyzer can be used to demodulate the multi-
stream waveforms and measure EVM and other physical
layer parameters.

Design and validation of 802.11ac MIMO transmitters
requires making EVM measurements of multi-channel MIMO
spatial-multiplexing signals. A test solution should be able to
make these measurements rapidly, and with a high degree of
confidence. The higher-order modulation formats and wider
bandwidths proposed in the 802.11ac standard require better
EVM, and the test solution’s residual EVM should be able to
exceed these requirements and enable future modifications
to the designs as they evolve, from single- and dual-channel
40 MHz to 3- and 4-channel 160 MHz MIMO designs.

Many test solutions today do not support the wide band-
widths or multi-channel capabilities required by 802.11ac
designers. They may also lack a full-featured analysis pack-
age that includes hardware control and standards-based
802.11ac modulation quality measurements.

Figure 1. 4-channel M9391A PXle vector signal analyzer configuration

Solution

Keysight addresses these requirements with the M9391A, a
scalable PXI vector signal analyzer enabling up to 4 analysis
channels in a single PXI chassis, 160 MHz bandwidth per
channel, and fast transfer speeds over the PCle backplane.
Keysight's trusted 89600 VSA software is used to make
standards-based 802.11ac physical layer measurements.

The M9391A PXI VSA offers the capabilities required for
802.11ac MIMO transmitter test design validation in a fast,
scalable and flexible platform. Physical layer parametric
measurements such as EVM and crosstalk can be measured
with Keysight's 89600 VSA software using standards-based
802.11ac capability.



Solution details

802.11ac requires wide-bandwidth measurement capability
of up to 160 MHz, and Keysight's M9391A PXle vector signal
analyzer can meet the challenge with bandwidth options up
to 160 MHz per channel. The 14-bit ADC enables residual
EVM which exceeds the 802.11ac standard’s -32 dB EVM
requirement, with residual EVM of -44 dB (nominal) for 80
MHz bandwidth signals.

The M9300A frequency reference drives the 10 MHz refer-
ence on the backplane of the PXI chassis. This 10 MHz
reference is then used to synchronize the acquisition timing
of multiple M9391A PXI VSAs. With this technique, timing

synchronization of better than £ 5 ns can be achieved, allow-

ing for unimpaired MIMO EVM measurements.

The M9391A supports input signals from 1 MHz to 6 GHz,
easily covering the 802.11ac frequency bands and enables
scalable deployment, with 1 to 4 channels configurable in a
single 18-slot PXI chassis. Keysight's 89600 VSA software
controls the M9391A PXI VSAs and provides the measure-
ment algorithms for MIMO WLAN transmitter testing. The
89600 VSA software can be controlled programmatically
via the .NET interface for fast automation required in many
validation test scenarios.

Figure 2. 3-channel 802.11ac analysis using Keysight's 89600 VSA software.

Ordering information

Quantity
1-4

1

Optional

1

Model
M9391A

M9300A

M9018A
M9036A
89601B-200

89601B-300
89601B-BHJ

89601B-B7Z

89601B-B7R

Want to know more?

+ 802.11 WLAN Test

www.keysight.com/find/wlan

Description

PXle vector signal analyzer
1 MHz — 6 GHz

PXI frequency reference

PXle 18-slot chassis

PXle embedded controller
89600 VSA software,
transportable license
Hardware connectivity
WLAN 802.11ac
modulation analysis
WLAN 802.11n modulation
analysis

WLAN 802.11a/b/g
modulation analysis

* Technical Overview: Testing New-generation Wireless
LAN, publication number 5990-8856EN

+ PXI RF Vector Signal Analyzer:
www.keysight.com/find/M9391A

+ 89600 VSA software:
www.keysight.com/find/89600vsa


www.keysight.com/find/wlan
www.keysight.com/find/M9391A
www.keysight.com/find/89600vsa
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www.axiestandard.org

AdvancedTCA® Extensions for Instrumentation and Test (AXle) is an

open standard that extends the AdvancedTCA for general purpose and
semiconductor test. Keysight is a founding member of the AXle consortium.

www. xistandard.org
LAN eXtensions for Instruments puts the power of Ethernet and the

Web inside your test systems. Keysight is a founding member of the LXI
consortium.

WwW.pxisa.org

PCI eXtensions for Instrumentation (PXI) modular instrumentation delivers a
rugged, PC-based high-performance measurement and automation system.

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 Electronic Measurement Group
DEKRA Certified 1ISO 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.

PICMG and the PICMG logo, CompactPCl and the CompactPCl logo,
AdvancedTCA and the AdvancedTCA logo are US registered trademarks of the
PCl Industrial Computers Manufacturers Group. “PCle” and “PCI EXPRESS”
are registered trademarks and/or service marks of PCI-SIG.
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