Keysight Technologies

Accelerate PXI VSA Measurements

with X-Series Measurement Applications
for Modular Instruments

Accelerate PXI VSA manufacturing testing
and achieve measurement consistency
from design to manufacturing with the
same X-Series measurement applications
available for use with X-Series analyzers.
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Overview

Expand the capabilities of your PXle vector signal analyzers (PXI VSAs)
with Keysight Technologies, Inc. library of X-Series measurement
applications - the same applications used to increase the capability
and functionality of its X-Series signal analyzers. Eleven of the most
popular applications are now available for use with Keysight's M9391A
PXle VSA and the new M9393A PXle performance VSA. When you
combine the raw hardware speeds of the PXI VSAs and the X-Series
measurement applications for modular instruments, you can test more
products in less time while ensuring measurement continuity from
design to manufacturing.

X-Series measurement applications for modular instruments transform
PXI VSAs into standards based RF transmitter testers. They provide
fast RF conformance measurements to help you test your components
and devices in high-volume manufacturing.

Use these applications with your new PXI VSA and achieve measure-
ment consistency and integrity across your design and test flow.

Measurements

TransmitOn/O
Power|

Figure 1. PXI Vector Signal Analyzers and X-Series measurement application for LTE FDD.

www.keysight.com/find/modular
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Figure 2. There are now eleven X-Series measurement applications for the M9391A PXle VSA and M9393A PXle performance VSA.

Benefits of X-Series Measurement
Applications for Modular Instruments

Innovative speed optimized drivers and a unique resource manag-
er provide direct access to hardware drivers for fastest power and
spectrum based measurements, while simultaneously using the
X-Series applications for fast modulation quality measurements.

The X-Series measurement applications for modular instruments
are the same as those available for Keysight’s X-Series signal
analyzers. Consistent and intuitive user interfaces reduce

the need for re-training or familiarization and also simplify
measurement setup. Programming consistency including SCPI
compatibility across platforms to enable software re-use from
bench top to modular and speed test system development. This
consistency reduces risk in the transition from development phase
to manufacturing.

X-Series measurement applications for modular instruments available
for use with the M9391A PXle VSA and M9393A

Performance PXle VSA

Application Model number
Analog Demodulation M9063A
VXA Vector Signal M9064A
GSM /EDGE/EVO M9071A
cdma2000®/ cdmanOne M9072A
WCDMA / HSPA+ M9073A
1xEV-DO M9076A
WLAN 802.11a/b/g/n/ac M9077A
TD-SCDMA / HSPA M9079A
LTE/LTE-AFDD M9080B
Bluetooth® M908TA
LTE/LTE-ATDD M90828

Customer Code
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*Spectrum
+l/Q Data
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Figure 3. Resource manager, included with all X-Series applications for

modular instruments enables simultaneous access to the instruments driver,
X-Series measurements and 89600 VSA software for optimized performance.

30-day trials

30-day free trials allow you to try each application’s features
and functionality on your own PX| VSA.

www.keysight.com/find/modular
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Cellular Communications

M9080B LTE/LTE-A FDD
- Supports 3GPP Release 11 LTE and LTE-Advanced standards - ) - .
- Downlink and uplink analysis in a single option i B s
- Transmitter characteristic measurements including Modulation
Analysis|

- NEW: Cumulative ACLR (CACLR) and cumulative SEM for
intra-band non-contiguous carrier aggregation

- Base station (eNB): EVM, freq error, DL RS power, RSTP, Py
OSTP, SEM, ACLR

- User equipment: EVM, freq error, I/Q offset, in-band

emissions, SEM, on/off time mask, ACLR

Multiple, color-coded result views: EVM vs.

subcarrier, symbol, slow, resource block

- Transport layer channel decoding

sTATUS.

M9082B LTE/LTE-A TDD
Supports 3GPP Release 11 LTE and LTE-Advanced standards

Figure 4. LTE FDD

- Downlink and uplink analysis in a single option
- All DL/UL and special subframe length configurations T —
i Lo . ) LTEPowerMeasurelnterval 20 slots [P R II=LE TimeSlot: TS10 Measurements
- Transmitter characteristic measurements including e > Mo 1248 (Flec 2 "o
- NEW: Cumulative ACLR (CACLR) and cumulative SEM for Ref 10,00 dBm RHETEES

intra-band non-contiguous carrier aggregation

Base station (eNB): EVM, freq error, DL RS power, RSTP,

OSTP, transmit on/off power, SEM, ACLR

- User equipment: EVM, freq error, 1/Q offset, in-band
emissions, SEM, on/off time mask, ACLR

- Multiple, color-coded result views: EVM vs. subcarrier,

symbol, slow, resource block OO0
- Transport layer channel decoding Mean Power:  -11.892 dBm Burst Widt 6.785 ms
M9073A W-CDMA/HSPA+
— W-CDMA, HSPA and HSPA+ per 3GPP release 99 to 8 il o
- Downlink and uplink analysis in a single option Figure 5. LTE TDD
- Transmitter measurements including
- Downlink: EVM, freq error, CPICH power, 64 QAM RCDE,
SEM, ACLR : wmr —
- Uplink: EVM, freq error, PkCDE, RCDE, slot power, SEM, g
ACLR ' 3

- Automatic detection of all channels and signals

CDP Graph
&CDE Graph

Symbol

Code: C4(4) 240ksps 64QAM
1280 symbs (8 slots) Code Domain>
(Quad View)

RMS EVM: 1.02 % rms
Pk EVM: 3.03 % pk
Magnitude Error:  0.74 % rms
Phase Error: 0.66 ° rms
Total Power: -15.34 dBm
Channel Power: -12.22 dBc
tDPCH 0

Figure 6. W-CDMA/HSPA+

www.keysight.com/find/modular
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N RE " Trig: External1 Avg|Hold: 10/10 Burst: TCH&CCH
- GSM, EDGE and EDGE Evolution per 3GPP GERAN standard e b s
- Analysis of both base and mobile stations in a single option

- Transmitter measurements including i i e ﬂ
|

- Base station: EVM, phase and frequency error, output RF
spectrum (ORFS), power vs. time (PvT)

- Mobile station: EVM, phase and frequency error, ORFS, ‘
PVT, TX band spur ‘
Multicarrier BTS (MCBTS) and adaptive QPSK (AQPSK)

1 Monitor|
modulated VAMOS measurements per release 9 of 3GPP TS Spectrum
-65.0000 ;
45 standard Info Biw 510.00 ke 24077 Samples @200.00 ns
; g
Timeslot Output Pwr (dBm)  Timeslot Output Pwr (dBm) 1st Error Pt
1443 N 4 -1402 NBGMSK
-14.05 NB8PSK 5  -1410 NB8PSK
M39079A TD-SCDMA/HSPA Jeo meemsc 2 3 i
- 7 -13.99 NB8PSK HSR Filter:  Narrow

usa sTATUS

- TD-SCDMA, TD-HSDPA/HSUPA/8PSK per 3GPP release 99
to 8

- Downlink and uplink analysis in a single option

- Transmitter measurements including

. . . B TD-SCDMA - Modulation Accuracy| (Composite EVM) EEx

- Downlink: EVM, freq error, power vs. time, transmit power, S S =1 SO LR SO |,
code domain power, SEM, ACLR & e rods et
- Uplink: EVM, freq stability, transmit on/off power, PkCDE, de o

052 % rms
SEM, ACLR
- Multiple result views: constallation, diagram, code domain, 46348

$16(0)
Mod Accuracy|
(Composite EVM).

Mag Err
1 | IQWaveform

numeric display, spectrum, time domain

M9076A 1xEV-DO

- IxEV-DO perrel 0, rev A and rev B of 3GPP2 standard
- Analysis of both forward link and reverse link analysis in a
single option
- Transmitter measurements with pass/fail per 3GPP2 standard
including
- Modulation accuracy: composite EVM and Rho, CDP, CDE,
|/Q chip error
- Code doman power: displayed in Hadamard code or
bitreverse order

usc sTatUs

) CER
- Power and spectrum measurements: channel power, ACP, ) O S E— e zé,oogoom o D s 700 |
T rig: Free Run e:Data ul e:
#IFGain:Low Atten: 10 dB (Elec 0) Radio Device: BTS
SEM and spurious emissions - " o

Mod Accuracy|
(Waveform Quality)

Reverse Link
Mod Accuracy|

olar Vector ]
ru : % s i || waveform Quality)

Figure 9. IxEV-DO

www.keysight.com/find/modular
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M9O072A cdma?2000/cdmalOne

- ¢dma2000 and cdmaOne per 3GPP release A
- Analysis of both forward link and reverse link analysis in a

single option

- Transmitter measurements with pass/fail per 3GPP2 standard

including

- Modulation accuracy: composite EVM, Rho, frequency
error, 1/Q offset

- Code doman power: displayed in Hadamard code or
bitreverse order

- Power and spectrum measurements: channel power, ACP,
SEM and spurious emissions

cdma2000 - Code Domain

Total Power:  -10.05 dBm

Total Active Ch: -0.002 dBc
Pilot Ch: -6.996 dBc

EEX

ALIGNAUTO

CH Freg; 2.000000000 GHz

3 G Trig: Externalt
#IFGain:Low

#Atten: 6 dB

1Ava Active Ch:

I Max Inactive Ch:
QAva Active Ch:
Q Avg Inactive Ch:

Radio Std: cama2000  |UILECLICELES

Radio Device: MS
5(0): Channel Power

Spectrum
E| ion Mask|
Emi ns

Occupied BW
-6.385 dBc

-46.778 dBc Code Domain|
-8.099 dBc
-46.526 dBc

Figure 10. cdma2000/cdmaOne

www.keysight.com/find/modular



Wireless Connectivity

M9077A WLAN 802.11a/b/g/n/ac

IEEE 802.11a/b/g/n/ac standard

Standards based measurements with pass/fail tests

- 1/Q demodulation measurements: modultion accuracy,
power vs. time, spectral flatness, power stat, CCDF

- Swept spectrum measurements: spectrum emissions
mask, spurious emissions, occupied bandwidth,
channel power

Legacy/mixed/greenfield mode for 802.11n signals

Full support for 802.17ac with 20/40/80/160 MHz, 80+80

MHz and 256 QAM

Custom demodulation settings for analyzing 802.11j,

turbo mode, 802.11p signals

Bluetooth

Compliant with Bluetooth Core Specification Version 2.1+

EDR and Low Energy (part of Bluetooth 4.0)

One-button transmitter measurements, including

- Modulation: deviation, initial carrier frequency
tolerance (ICFT), carrier frequency drift, EDR
frequency stability, and EDR modulation accuracy

- Spectrum measurement: output spectrum bandwidth,
adjacent channel power, and EDR in-band spurious
emissions

- Multiple result views: RF envelope, demodulation
waveform, RF spectrum, numeric display

Avg
-4537 dB

Avg
3124 dB

Avg
-46.78 dB

Avg
-45.33 dB
Freq Error:
Max Avg
2118 Hz 187.1 Hz
Symbol Clock Error:
Max Avg
2.36 ppm 2.00 ppm
1Q Orignal Offset (CFL):
Max Avg
-41.77 dB -43.25 dB

MSG
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Figure 11. WLAN 80

' Bluetooth - Transmit Analysis.

500
Mech Atten 6 dB

3
#IFGain:Low

Digital IF BW 3.0000 MHz
RF Spectrum
Ref 0dBm

Ll
Center 2.405 GHz
Res BW 10 kHz Sweep

2.11a/b/g/n/ac

EEX
SENSEINT| SOURCE OFF |/ ALIGN AUTO/NORE
Radio Std: EDR lafsioei2kizz
Packet : EDR 2-DH1
Channel: 3

Trig: RF Burst

‘=]
" #Atten: 10 dB (Elec 4)

If@ Measured Polar Vector

@ 66.67 ns
Packet Type EDR 2-DH1  Payload
Freq Offset w,
DEVMrms DEVMpeak 1419
GFSK Avg Pwr n  DPSK Avg Pwr
BER 0.0 Bit Errors
99% DEVM Wit Wy 44Hz

Freq Offset w, 1

Guard Interval Rel Avg Pwr 0

Span 3 MH:
3 ms (1639 pts)

Figure 11. Bluetooth

www.keysight.com/find/modular
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General Pur pose  —— e ooy
2.00000 GHz Channel BW. 50 kHz LPF: Off
nad;un Avg|Hold: 1010 HPF: Off
. RF Spectrum Demod Waveform
Analog demodulation

- Demodulates AM, FM, or PM signals

- Demodulates FM stereo/RDS signals

- Display modulation metrics such as AM depth, FM deviation, | =
PM deviation, THD, and SINAD audio filters ente : e

M l‘t l t . RF Res BW 680 Hz
- Multiple measurement views: - —
. p L LMDy ation Average Max Hold
- View RF spectrum, demodulated waveform, | Peaks+ 1.029kHz  1.032 Kz
. . . T T T T Peak- -1.025 kH. -1.026 kH:
AF spectrum, and demodulation metrics tables at the ¢ PhPk2  A02TRHs 1,028 kits
same tlme | RMS 707.9 Hz 708.2 Hz
Carrier Power -10.626 dBm
- View MPX. mono. stereo. left r|ght 6 Carrier Frequency Error  471.7 mHz
. ’ ’ o ’ T ) w4  Modulation Rate 400.0 Hz
- View RDS/RBDS decoding results Lo e SINAD 31.505 dB

Stop 20 kHz Distortion/Total Vrms 2.659 %
THD 0.140 %
sa STATUS

Hz
AF Res BYY 180 Hz

VXA vector signal analysis

FE
- Vector analysis: FFT-based spectrum and time domain ‘ R ] icesreners
- Analog demodulation: AM, FM, PM ; s e Vector Analysis
- Digital demodulation
- > 30 modulation formats, including 2 to 16 FSK, QPSK, 16 : : ‘ -
to 1024QAM ; L
- > 2b standards presets, including cellular, wireless ' I
networking, digital video z N Ry il | ) [ ——
- 7 filters and a user-defined filter EEEWIa S

WLAN OFDM!

Span 25 MHz
TimeLen 24 us

nse STATUS

Figure 21. VXA vector signal analysis

www.keysight.com/find/modular
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Choosing between X-Series Measurement
Applications and 89600 VSA software

X-Series measurement applications provide format-specific,
one-button measurements for X-Series analyzers and modular
PXI VSAs. With fast measurement speed, SCPI programmability,
pass/fail testing and simplicity of operation, these applications
are ideally suited for design verification and manufacturing. The
89600 VSA is the industry-leading measurement software for
evaluating and troubleshooting signals for R&D and design valida-
tion. Supporting numerous measurement platforms and multiple
measurement channels, the 89600 VSA provides flexibility

and sophisticated measurements tools essential to find and fix
signal problems. Recent enhancements for the modular PXI VSA
platforms (89601B-SSA) provide fast spectrum measurements
with benchtop analyzer SCPI programming compatibility.

www.keysight.com/find/89600B

Transportable Licenses

Keysight’s X-Series measurement applications for modular
instruments provide a transportable perpetual license that
supports up to four measurement channels, in one PXI chassis.

Ordering Information

Model Description

M9063A Analog Demodulation measurement
application

MS064A VXA Vector Signal Analysis measurement
application

M9071A GSM/EDGE/EVO measurement application

M9072A cdma2000/cdmaOne measurement application

M9073A W-CDMA/HSPA+ measurement application

M9076A 1xEV-DO measurement application

M9077A WLAN 802.17a/b/g/n/ac measurement
application

MS079A TD-SCDMA/HSPA measurement application

M9080B LTE/LTE-A FDD measurement application

MS08TA Bluetooth measurement application

M9082B LTE/LTE-A TDD measurement application

Each application supports up to four measurement channels in
one PXI chassis.

Related Products

Model Description

MS391A PXle vector signal analyzer

M9393A PXle performance vector signal analyzer
(9 kHz to 27 GHz)

M9018A 18-slot PXle chassis

MS036A PXle embedded controller

M9037A PXle high performance embedded
controller

89601B-SSA Spectrum analysis software

www.keysight.com/find/modular
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Bluetooth and the Bluetooth logos are trademarks owned by Bluetooth SIG, Inc., U.S.A.
and licensed to Keysight Technologies, Inc.

cdma2000 is a US registered certification mark of the Telecommunications Industry
Association.

www.keysight.com/find/modular
www.keysight.com/find/MO0XA
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