PXI Modules

WlMAX measurement suite {v\ER OFI_E X
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« Transmit power

» Spectral mask

*  Occupied bandwidth

+ EVM (@ll, data only, pilots only)

* Frequency error

»  Symbol/chip clock frequency error

» Carrier leakage

» Spectral flatness

» Use with 3030 series PXI RF digitizer

Introduction

The WiMAX measurement suite expands the
capability of the Aeroflex 3030 series PXI RF digi-
tizers to perform WiMAX PHY (physical layer)
OFDMA power, spectrum and modulation meas-
urements in accordance with IEEE 802.16e (2005)
and WiBro.

The WiMAX measurement suite is a library of
specialised functions with .dll and VB APIs (appli-
cations programming interfaces) for use in a
broad range application development environ-
ments such as LabVIEW, LabWindows/CVI, Visual
Basic and Visual C/C++

Cost effective WiIMAX signal analysis

Applications

The WiMAX measurement suite is designed for PXI based RF test
systems used in manufacturing. For complete RF component / sub
system characterization the WiMAX measurement suite 1is
complemented by IQCreator, a waveform creation software
application for generating complex modulation including IEEE
802.16 OFDM & OFDMA signals compatible for use with 3020
series digital RF signal generator modules.

Highlights
The WiMAX measurement suite provides analysis of OFDMA RF

transmit signal characteristics as defined in IEEE 802.16e-2005 and
802.16-2004 / cor1-2005 for both uplink and downlink transmissions.

All major system parameters are user settable to enable testing of a
wide variety of OFDMA system profiles including those defined in
WiMAX Forum Mobile System Profile release 1.0.

Nominal bandwidths up to 28 MHz are supported when used with
3030A/3035 RF Digitizers and 20 MHz when used with 3030.

Power, modulation quality and spectral measurement parameters
can be processed from a single set of acquired IQ data. In the case
of spectral mask measurements, data from multiple acquisitions can
be stitched and processed to determine pass/fail over an 80 MHz
wide span.  Measurement parameters may be processed
independently in which case measurement time can be accelerated

for a single measurement type.

Avariety of trace data is available to enable easy generation of graphs.
These are especially useful in debugging. Traces, as illustrated in the
figures below, include, spectrum, power vs time, EVM vs symbol
time, EVM vs sub carrier, spectral flatness and constellation.
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EVM (%)

Example Code
> The measurement suite is supplied with comprehensive help includ-
S ing useful example source code to aid the user in the development of
measurement applications. Examples are supplied for a variety of
] ADEs (applications development environments) including Visual
55 Basic (VB6) and C/C+ +.
2 SPECIFICATION

m All specifications for accuracy and range relate to performance when
used in conjunction with a 3030 series PXI RF digitizer

EVM vs sub carrier
ACQUISITION SETUP

Standards Supported
IEEE 802.16e (2005) OFDMA

FRAME SETUP

EVM (%)

Nominal Bandwidth
1.25, 3.5, 4.375, 5, 7, 8.75, 10, 14, 15, 17.5, 20, 28 MHz

FFT size
128, 512, 1024, 2048
EVM vs symbol Guard Period
spectrum Profile: [ = ‘f;t Y, 1/8, 1/16, 1/32
Modulation

BPSK (pilots), QPSK, 16QAM, 64QAM
Subframes (link direction)
Uplink, Downlink
Downlink preamble Index
Oto 113
e i wiw o wewan Uplink cell ID
Oto 31

Spectral mask

ZONE SETUP

Type

PUSC
Length

1 to maximum symbol time set by frame and BW ratio
Offset

1 to maximum symbol time set by frame and BW ratio

Carr_ : PermBase
Spectral flatness Downlink: O to 31
Uplink: O to 69
DATA BURST ANALYSIS
Burst type
Downlink, Uplink
Uplink PUSC: Normal data
Downlink PUSC: Normal data
Burst edit operations
—_— Add, delete

Constellation

Note. The figures illustrate an example application in which trace data has been displayed.



Burst definition
Modulation: QPSK, 16QAM, 64QAM

Burst Type: Normal data

BURST POWER MEASUREMENTS

TRANSMIT POWER

The Peak and RMS power is measured for a single UL or DL subframe
Indication

dBm

power vs time trace data

Accuracy
S/N >40 dB in the temperature range 23°C =5°C
3030 <0.6 dB, Typ 0.3 dB
3030A/3035 <0.45 dB, Typ 0.3 dB

oBwW

Bandwidth containing 99% of total of the transmitted spectrum
Indication

Hz
Accuracy

Typically <100 kHz

SPECTRAL MASK

The spectral density of the transmitted signal should lie within the
spectral mask

The mask is frequency aligned to the maximum spectrum density
Mask Type
10 MHz, 20 MHz, user defined
Measurement BW
100 kHz
Measurement Range
80 MHz
Indication
Global Pass / Fail

The worst case dBc level value and its corresponding frequency relative
to the mask are reported

Traces

FFT power spectrum and mask values

MODULATION ACCURACY

The error vector magnitude (EVM) is the magnitude of the IQ vector at
the decision point measured relative to the ideal constellation point

RCE (residual constellation error) | EVM (error vector mangnitude)
Composite RCE / EVM (rms), (all sub-carriers and symbols)
EVM (rms) for a single sub-carrier
EVM (rms) all data carriers

EVM (rms) all pilot carriers (CPE-common pliot error)
Indication

%

Traces
EVM (rms) vs. sub-carrier for all symbols
EVM (rms) vs. symbol for all sub-carriers
Constellation

Accuracy

<-40 dB residual EVM

FREQUENCY TOLERANCE

Lock Range (% of sub carrier spacing)
+20%

Indication
Hz

Accuracy

As per reference frequency

TX CENTRE FREQUENCY LEAKAGE / RF CARRIER SUPPRESSION

Indication

aB

SYMBOL 7/ CHIP CLOCK TOLERANCE

Range

+50 ppm
Indication

ppm

clock error vs time
Accuracy

As per reference frequency

SPECTRAL FLATNESS

Indication
Pass/Fail
Upper Pass/Fail

Lower Pass/Fail

Trace

dBr values for each sub-carrier

ORDERING

This application is designed for use in conjunction with the 3030 series
PXI RF Digitizer.

It may be purchased either with the RF digitizer at time of order or

purchased as an upgrade.
When purchased with the 3030, order as: 3030 option 104

When purchased as an upgrade, then order as:  RTROPT104/3030
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CHINA Beijing

Tel: [+861 (10) 6539 1166
Fax: [+86] (10) 6539 1778
CHINA Shanghai

Tel: +861 (21) 5109 5128
Fax: [+86] (21) 5150 6112
FINLAND

Tel: [+358] (9) 2709 5541
Fax: [+358] (9) 804 2441
FRANCE

Tel: [+331 1 60 79 96 00
Fax: [+33] 160 77 69 22

GERMANY
Tel: [+49] 8131 2926-0
Fax: [+49] 8131 2926-130
HONG KONG

Tel: [+852] 2832 7988
Fax: [+852] 2834 5364
INDIA

Tel: [+91] 80 5115 4501
Fax: [+911 80 5115 4502
KOREA

Tel: [+82] (2) 3424 2719
Fax: [+82] (2) 3424 8620

As we are always seeking to improve our products,
the information in this document gives only a general

indication of the product capacity, performance and

suitability, none of which shall form part of any con-
tract. We reserve the right to make design changes

without notice. All trademarks are acknowledged.
Parent company Aeroflex, Inc. ©Aeroflex 2006.

SCANDINAVIA
Tel: [+45]1 9614 0045
Fax: [+45] 9614 0047

SPAIN
Tel: [+-341 (91) 640 11 34
Fax: [+-34] (91) 640 06 40

UK Burnham

Tel: [+44] (0) 1628 604455
Fax: [+44] (0) 1628 662017
UK Cambridge

Tel: [+441 (0) 1763 262277
Fax: [+44] (0) 1763 285353

UK Stevenage

Tel: [+441 (0) 1438 742200
Fax: [+44] (0) 1438 727601
Freephone: 0800 282388
USA

Tel: [+1] (316) 522 4981
Fax: [+11 (316) 522 1360
Toll Free: 800 835 2352

www.aeroflex.com

info-test@aeroflex.com

(Q\EROFLEX

A passion for performance.

L

Our passion for performance is defined by three
attributes represented by these three icons:

solution-minded, performance-driven and customer-focused.

Part No. 46891/283, Issue 1, 03/07





<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /ENU (Use these settings to create PDF documents with higher image resolution for high quality pre-press printing. The PDF documents can be opened with Acrobat and Reader 5.0 and later. These settings require font embedding.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


