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1. INTRODUCTION

1. INTRODUCTION

This chapter describes the outline of this manual and the product overview of the R3681 series signal analyzer
option 68 OFDM (Orthogonal Frequency Deviation Multiplexing) Modulation Analysis for etfective use of
this manual.

1.1 Outline of This Manual

The outline of each chapter is shown below:

For fundamental operating method, functions and remote programming of the signal analyzer, refer to 1.3,
“QOther Manuals Pertaining to This Instrument.”

Chapter 1

INTRODUCTION

Describes the outline of this manual and the product over-
view for effective use of this manual.

Chapter 2

PRE-OPERATION TIPS

Describes cautions for the use of this instrument, Read them
carefully before using.

Chapter 3

SETUP

Describes the setup procedures after you receive this instru-
ment. After ensuring a proper environment for installation,
turn on the power supply and make sure that this instrament
starts up normally.

Chapter 4

EXAMPLES OF MEASUREMENTS

Describes representative examples of measurements.

Chapter 5

MENU MAF, FUNCTIONAL
EXPLANATION

Explains the menu contiguration and tunction of the sott
keys.

Chapter 6

SCPI COMMAND REFERENCE

SCPI command reference.
The command reference explains the commands in order of
function,
In explanation, the following items are explained:

«  Command format

*  Function explanation

+  Parameters

*  Query response

*  Useexample

*  Related commands

Sample programs are also provided.

Chapter 7

SPECTFICATIONS

Shows the specifications of option 68.

Chapter 8

PERFORMANCE VERIFICATION

Describes the performance verification test procedures for
option 68.

APPENDIX

Describes operation principles and the error code table.

1-1
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1.2 Product Overview

1.2 Product Overview

OFDM analysis option (OPT68) is software for measuring OFDM analysis,

This option has the following features:

Frequency error and error vector magnitude specified by the standards can be measured with respect to
the standard signal of IEEE802.11a, HiperLanType2, and HiSWAN.

OFDM signal frequency error and error vector magnitude can be measured without depending on the
standards by setting the FFT length and sampling frequency.

This instrument has two measurement modes, Single Frame mode and Multi Frame mode. In Single
Frame mode, time waveform ot 40 msec at the maximum is obtained and modulation analysis can be
performed for the frame specified by the user. In Multi Frame mode, modulation analysis is performed
for the number of frames specified by the user and their maximum, minimum and average values are
displayed.

1.3  Other Manuals Pertaining to This Instrument

Available manuals pertaining to this instrument include:

1-2

User's Guide (Part Code: {ER3681SERIES/U}, English, this manual)

Contains information prerequisite to using the R3681 Series Signal Analyzer, ranging from setup to ba-
sic operation, applied measurement, functionality, specifications, and maintenance.

Programming Guide (Part Code: {ER3681SERIES/P}, English)

Covers programming information to use the R3681 Series Signal Analyzer to automate measurement
sequences, including a remote control overview, SCPI command references, and sample application
prograins.

Performance Verification Guide (Part Code: { ER3681/SERIES/T}, English)

Covers information necessary to verify the performance of the R3681 Series Signal Analyzer, including
performance test procedures and specifications.
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1.4

1.5

1.4 Conventions of Notation Used in This Document

Conventions of Notation Used in This Document

In this document, panel keys, on-screen buttons and menus are represented by the following symbols:

On-panel hard keys

On-screen system mMEenus

[Sample]

On-screen function buttons

{Sample}

On-screen soft menu bar

3

On-screen system menu key operation

[File] »[Save As...]

Sequential key operation

Toggle key operation

Represents an on-panel hard key labeled “Sample.”

Example: [START | [STOP |

Represents an on-screen menu, tab, button or dialog box that is
labeled “Sample™ and that is selected or executed when touched.

Example: [File] menu, [Normal] tab, [Option| button

Represents an on-screen function button labeled “Sample.”

Example: {FREQ}} button, {SWEEP} button

Represents an on-screen soft menu bar key labeled “Sample.”

Example: :

Indicates a touch on the [File] menu followed by a choice of [Save
As..].

Indicates a touch on the {FREQ} button followed by a touch on

Indicates a touch on the . key to turn on the

AMarker,

NOTE: Screen displays and diagrams such as external view of the main unit in this manual are those of the R3681
in the R3681 series.
Registered Trademark

¢ Microsoft® and Windows® are registered trademarks or trademarlks of Microsoft Corporation, U.S.A.,

in and outside U.5.A.

*  Other company names and product names are registered trademarks or trademarks of the respective

companies.
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2.1

2.2

2.3

24

2. PRE-OPERATION TIPS

PRE-OPERATION TIPS

This chapter provides preliminary tips on using this instrument. Read this chapter before using this instru-
ment.

If Faults Should Occur

If this instrument is found to smoke or deliver offensive odors or abnormal noises, switch off the power
breaker and remove the power cable trom the AC power connector to power off this instrument. Then, contact
your dealer or us immediately.

Removing of Case

The case should not be opened except by service personnel of our company.

WARNING:  High-voltage and high-temperature parts inside. You may gef elecirical shocks or burnt if you touch
them.

Overcurrent Protection

This instrument is protected from overcurrent flow by a power breaker. Located on the rear panel, the power
breaker automatically torces an interruption of the power supply when an overcurrent flows through this
instruoment. When the power breaker has turned off, remove the power cable from the AC power connector
to power off this instrument. Then, call upon your dealer or us for repair services to fix a possible fault that
has oceurred in this instrument,

Hard Disk Drive

This instrument has a built-in hard disk drive. When handling the hard disk drive, take notice of these instruc-
tions.
+ Do not impact or vibrate the hard disk drive.
Damage to the disk on which data is stored could result, increasing the chances of malfunctioning or
failing during operaticns.
* Do not switch off this instrument while the HDD access lamp is lit.

The data being accessed might be damaged.

CAUTION: We do not assume any responsibility for the loss or corruption of data stored on the hard disk drive
that might result from its faults.

2-1
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2.5 Handling the Touch Screen

2.5

2.6

Handling the Touch Screen

This instrument has a touch screen. When handling the touch screen, take notice of these instructions,
« Do not give strong impacts or apply undue force to the screen. The glass could be cracked.

¢ Use the stylus pen included with this instrument to operate the screen. Use of a hard-pointed material
(such as a mechanical pencil or ballpoint) could scratch the screen surface.

Getting the Software Running with Stability

The R3681 Series Signal Analyzer has Microsoft Windows XP pre-installed.

The measuring function of this instrument is dependent on the Windows environment. Do not alter the Win-
dows operating environment in any way other than as described in this manuval.

Furthermore, this instrument is not a data processor. Operate it only as described in this manual.
1. Non-permitted actions:
+  Tnstalling other application programs.

+  Changing or deleting items in the control panel (except for “A.2 Installing the Printer Driver” and
“A.3 Setting up the Network™ of R3681 Series User's Guide).

*  Opening or operating the existing files on the C drive.
*  Operating other application programs during the measurement.
*  Upgrading the Windows operating system.

¢ If this instrument does not function correctly due to any of the above, re-install the system using
the system recovery disk.
For more information on the system recovery method, refer to section 8.7, “System Recovery Pro-
cedure” of R3681 Series User's Guide.

2. Computer viruses

Depending on the operating environment and method, the system can be contaminated by a computer
virus. To use the system securely, it is recommended to take the following countermeasures:

*  Runa virus check before loading a file or media from an outside source.

+  Make sure that any network has safety measures against computer viruses before connecting.

NOTE:

« [f infected with a computer virus:

Delete all files on the D drive. Re-install the system using the recovery disk.
For more information on the system recovery method, refer to secfion 8.7, “System Recovery Procedure™
af R3681 Series User's Guide.
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2.7

2.8

2.9

2.10

2.7 Tip on Transportation

Tip on Transportation

Extreme care as described below must be taken when carrying this instrument.
«  This instrument is heavy and must be carried by two or more workers, or on a transportation cart.

+ Ifusing a cart, ensure this instrument is secure.

Electromagnetic Interference

This instrument may cause electromagnetic interference and affect television and radio reception.

If this instrument's power is turned off and the electromagnetic interference is reduced, then this instrument
has caused the problem,

Electromagnetic interference may be prevented by doing the following:
¢ Change the direction of the antenna of the television or radio.

*  Place this instrument on the other side of the television or radio.

+  Place this instrument away from the television or radio.

+  Use different lines for the power sources for the television or radio and this instrument,

Note for Power-on

At power-on, do not connect the DUT to this instrument.

Notes for Removing and Attaching the Panel

This instrument can be used separately after removing the panel.

When removing the panel, take notice of these instructions,

MEMO: To use this instrument after removing the panel, a separately sold connecting cable is required.

«  If this instrument’s power is turned on, tum off the power, remove the power cable, and then make sure
that the operation of this instrument is terminated.

*  When removing or attaching the panel, take care not to jam your finger.

*  Place this instrument on a level and steady table when removing or attaching the panel.

+  Take out the four screws that are exposed on the side of the front panel of this instrument.

*  When taking out the screws, put a hand on the panel so that the panel will not unexpectedly fall off.
«  After all four screws have been taken out, pull the panel forward.

+  Remove the cable connecting the panel and the body of this instrument,

«  Replace the cable with another one that is suitable for your use condition.
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2,10 Notes for Removing and Attaching the Panel

+ If you have lost screws, use the following screws.
*  For the 2 screws on the key side: flat-head Phillips screws M4X35 (steel or stainless steel)

*  For the 2 screws on the liquid-crystal display: flat-head Phillips screws M4X14 (steel or stain-
less steel)

2-4
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2.11 Limitations Tmposed when Using Windows XP

2.11 Limitations Imposed when Using Windows XP

END-USER LICENSE AGREEMENT

*  You have acquired a deviee (“INSTRUMUNT™) that includes software licensed by |JADYVANTUST| from Microsofl Licensing Inc.
orits affiliates (“MS™). Those mstalled software products of MS origin, as well as associated media, printed materials, and “online”
or clectronic documentation (“SOFTWARE”) arc protected by international intellectual property laws and treatics. The
SOFTWARE is licensed, not sold. Al rights reserved.

» IF YOU DO NOT AGREE T( THIS END USER LICENSE AGREEMENT (“EULA™), DO NOT USE THE INSTRUMENT
OR COPY THE SOFTWARE. INSTEAD, PROMPTLY CONTACT [ADVANTEST] FOR TNSTRUCTIONS O RETURN QF
THE UNUSED INSTRUMENT(5) FOR A REFUNI. ANY USE OF THE SOFTWARE, INCLUDING BUT NOT
LIMITED TO USE ON THE INSTRUMENT, WILL CONSTITUTE YOUR AGREEMENT TO THIS EULA (OR
RATIFICATION OF ANY PREVIOUS CONSENT).

*  GRANT OF SOFTWARE LICENSE, This EULA grants you the following license:
#  You may nse the SOFTWARE only on the INSTRUMENT.

¥  NOT FAULT TOLERANT. THE SOFTWARE IS NOT FAULT TOLERANT. [ADVANTEST] HAS
INDEPENDENTLY DETERMINED HOW TO USE THE SOFTWARE IN THE INSTRUMENT, AND MS HAS
RELIED UPON [ADVANTEST] TO CONDUCT SUFFICIENT TESTING TO DETERMINE THAT THE
SOFTWARE [S SUITABLE FOR SUCH USE.

» NOWARRANTIES FOR THE SOFTWARE. THE SOFTWARE is provided “AS IS” and with all faults. THE
ENTIRE RISK AS TO SATISFACTORY QUALITY, PERFORMANCE, ACCURACY, AND EFFORT
(INCLUDING LACK OF NEGLIGENCE) 1S WITH YOU. ALSO, THERE IS NO WARRANTY AGAINST
INTERFERENCE WITH YOUR ENJOYMENT OF THE SOFTWARE OR AGAINST INFRINGEMENT.
IF YOU HAVE RECEIVED ANY WARRANTIES REGARDING THE INSTRUMENT OR THE SOFTWARE,
THOSE WARRANTIES DO NOT ORIGINATE FROM, AND ARE NOT BINDING ON, MS.

%  No Liabiliy for Certain Damages. EXCEPT AS PROHIBITED BY LAW, MS SHALL HAVE NO
LIABILITY FOR ANY INDIRECT, SPECIAL, CONSEQUENTIAL OR INCIDENTAL DAMAGES
ARISING FROM OR IN CONNECTION WITH THE USE OR PERFORMANCE OF THE SOFTWARE.
THIS LIMITATION SHALL APPLY EVEN IF ANY REMEDY FAILS OF ITS ESSENTIAL PURPOSE.
IN NO EVENT SHALL MS BE LIABLE FOR ANY AMOUNT IN EXCESS OF U.S. TWO HUNDRED
FIFTY DOLLARS (U.S.$250.00).

»  Limitations on Reverse Engineering, Decompilation, and Disassembly. You may not reverse engineer,
decampile, or disassemble the SOFTWARE, except and only to the extent that such activity is expressly permitted
by applicable law notwithstanding this limitation.

¥  SOFTWARE TRANSFER ALLOWED BUT WITH RESTRICTIONS, You may permanently transfer rights
under this EULA only as part of a permanent sale or transfer of the INSTRUMENT, and only if the recipient agrees
to this EULA. If the SOFTWARE is an upgrade, any transfer must also include all prior versions of the
SOFTWARE.

¥  EXPORT RESTRICTIONS. You acknowledge that SOFTWARE is of US-origin.  You agree to comply with all
applicable international and national laws that apply to the SOFTWARE, including the U.8. Export Administration
Regulations, as well as end-user, end-use and country destination restrictions issued by U.S. and other govemments,
For additional information on experting the SOFTWARE, see http://www.microsoft.com/exporting/.

r Installation and Use. The SOFTWARE may not be nsed by more than two (2) processors at any one time
on the INSTRUMENT. You may permit a maximum of ten (10) computers or other electronic
devices (each a “Client™ to connect to the INSTRUMENT to utilize the services of the SOFTWARE
solely for file and print services, internet information services, and remote access (including
connection sharing and telephony services). The ten (10) connection maximum includes any indirect
connections made through “multiplexing” or other software or hardware which pools or aggregates
connections. Except as otherwise permitted in the NetMeeting/Remote Assistance/Remote Desktop
Features terms below, you may not use a Client to use, access, display or run the SOFTWARE, the
SOFTWAREs user interface or other executable software residing on the INSTRUMENT.

r If you use the INSTRUMENT to access or utilize the services or functionality of Microsoft Windows Server
products (such as Microsoft Windows NT Server 4.0 (all editions) or Microsoft Windows 2000 Server
(all editions)), or use the INSTRUMENT to permit workstation or computing devices to access or
utilize the services or functionality of Microsoft Windows Server products, you may be required to
obtain a Client Access License for the INSTRUMENT and/or each such workstation or computing
device. Please refer to the end user license agreement for your Microsoft Windows Server product for
additicnal information.

L Restricted Uses. The SOFTWARE is not designed or intended for use or resale in hazardous environments
requiring fail-safe performance, such as in the operation of nuclear facilities, aircraft navigation or
communication systems, air traffic control, or other devices or systems in which a malfunction of the
SOFTWARE would result in foreseeable risk of injury ot death to the operator of the device or system,
or to others.

1 Restricted Functionality. You are licensed to use the SOFTWARE to provide only the limited functionality
(specific tasks or processes) for which the INSTRUMENT has been designed and marketed by

2-5
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2.11 Limitations Imposed when Using Windows XP
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[ADVANTEST]. This license specifically prohibits any other use of the software programs or
functions, or inclusion of additional software programs or functions, on the INSTRUMENT.

Security Updates. Content providers are using the digital rights management technology (“Microsoft
DRM”} contained in this SOFTWARE to protect the integrity of their content (“Secure Content”} so
that their intellectual property, including copyright, in such content is not misappropriated. Owners of
such Secure Content (“Secure Content Owners”) may, from time to time, request MS, Microsoft
Corporation or their subsidiaries to provide security related updates to the Microsoft DRM
components of the SOFTWARE (“Security Updates’™) that may affect your ability to copy, display
andfor play Secure Content through Microseft software or third party applications that utilize
Microsoft DRM. You therefore agree that, if you elect to download a license from the Internet which
enables your use of Secure Content, MS, Micresoft Corporation or their subsidieries may, in
conjunction with such license, also downlead onto your INSTRUMENT such Security Updates that a
Secure Content Owner has requested that MS, Microsoft Corporation or their subsidiaries distribute,
MS, Microsoft Corporation or their subsidiaries will not retrieve any personally identifiable
informarion, or any other information, from your INSTRUMENT by dewnloading such Security
Updates.

a NetMeeting/Remote Assistance/Remote Desktop Features. The SOFTWARE may contain NetMeeting,
Remote Assistance, and Remote Desktop technologies that enable the SOFTWARE or other
applications installed on the INSTRUMENT to be used remotely between two or more computing
devices, even if the SOFTWARE or application is installed on only one INSTRUMENT. You may
nse NetMeeting, Remote Assistance, and Remote Desktop with all Microsoft products; provided
however, use of these technologies with certain Microsoft products may require an additional license.
For both Microsoft products and non-Microsoft products, you should consult the license agreement
accompanying the applicable product or contact the applicable licensor to determine whether use of
NetMeeting, Remote Assistance, or Remote Desktop is permitted without an additional license.

ﬂ Consent to Use of Data. You agree that MS, Microsoft Corporation and their affiliates may collect and use
technical information gathered in any manner as part of product support services related to the
SOFTWARE. MS, Microsoft Corporation and their affiliates may use this information solely to
improve their products or to provide customized services or technologies to you. MS, Microsoft
Corporation and their affiliates may disclese this information to others, but not in a form that
personally identifies you.

M Internet Gaming/Update Features. If the SOFTWARE provides, and you choose to utilize, the Intemet
gaming or update features within the SOFTWARE, it is necessary to use certain computer system,
hardware, and software information to implement the features. By using these features, you explicitly
authorize M3, Microsoft Corporation and/or their designated agent to use this information solely to
improve their products or to provide customized setvices or technelogies to you. MS ar Microsoft
Corporation may disclose this information to others, but not in a form that personally identifies you.

M Internet-Based Services Components. The SOFTWARE may contain components that enable and
facilitate the use of certain Internet-based services. You acknowledge and agree that MS, Microsoft
Corporation or their affiliates may automatically check the version of the SOFTWARE and/or its
components that you are utilizing and may provide upgrades or supplements to the SOFTWARE that
may be automatically downloaded to your INSTRUMENT.

M Links to Third Party Sites. The SOFTWARE may provide you with the ability to link to third party sites
through the use of the SOFTWARE. The third party sites are not under the control of MS, Microsoft
Corporation or their affiliates. Neither M3 nor Microsoft Corporation nor their affiliates are
responsible for (i) the contents of any third party sites, any links contained in third party sites, or any
changes or updates to third party sites, or (i1) webcasting or any other form of transmission received
from any third party sites. If the SOFTWARE provides links to third party sites, those links are
provided to you only as a convenience, and the inclusion of any link does nat imply an endorsement of
the third party site by MS, Microsoft Corporation or their affiliates.

0 Additional Software/Services. The SOFTWARE may permit [ADVANTEST], MS, Microsoft Corporation
or their affiliates to provide or make available to you SOFTWARE updates, supplements, add-on
components, or Internet-based services components of the SOFTWARE after the date you obtain your
initial copy of the SOFTWARE (“Supplemental Components™).

M If [ADVANTEST] provides or makes available to you Supplemental Components and no other EULA terms
are provided along with the Supplemental Components, then the terms of this EULA shall apply.

a If MS, Microsoft Corporation or their affiliates make available Supplemental Components, and no other
EULA terms are provided, then the terms of this EULA shall apply. except that the MS. Microsoft
Corporation or affiliate entity providing the Supplemental Component(s) shall be the licenscr of the
Supplemental Component(s).

[ADVANTEST], MS, Microsoft Corporation and their affiliates reserve the right to discontinue any Intermnet-based
services provided to you or made available to you through the use of the SOFTWARE.

This EULA does not grant you any rights to use the Windows Media Format Software Development Kit
(“WMESDK") components contained in the SOFTWARE to develop a scftware application that uses Windows
Media technology. If wvou wish to use the WMESDK 1w develop such an application, visit
http:/fmsdn. microsoft.com/workshopfimedia/windowsmediafsdk/wmsdk.asp, accept a separate license for the
WMESDK, download the appropriate WMFSDEK, and install it on your system.
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3. SETUP

SETUP

This chapter explains how to set up this instrument on delivery. Topics covered in this chapter are:
3.1 Unpacking Inspection

3.2 Locating This Instrument

3.3 Connecting Accessories

3.4 Supply Description

3.5 Operation Check

Unpacking Inspection

When the product is delivered, check it for its appearance and accessories included by following these steps:

1. Check to see if the box or the cushioning material in which the product was shipped has been damaged
during transit.

IMPORTANT: If the box or the cushioning material is found damaged, leave them in their original condition
until the inspection described below completes.

2. Check the product surfaces for any damage.

WARNING: Do not power on this instrument if the cover, panels (front and rear), LCD display, power switch,
connector or any other key component is found damaged. Electrical shock hazards could result
Jrom using damaged components.

3. Referring to the standard accessory list of the OPT68 in Table 3-1, please check whether all standard
accessories exist and make sure that no accessories are damaged.

Contact your dealer or us in any of the following situations:

+  The box or the cushioning material in which the product was shipped was damaged during transit, or
there is evidence of a massive force having been applied to the cushioning material,

¢ The product surfaces are damaged.
+  One or more standard accessories are missing or damaged.

+  Defects have been detected in a subsequent product verification test.

Table 3-1 Standard Accessories
Name Model Quantity Remarks

R3681 Series OPT 68 User's Guide ER36810PT68 1 English version
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3.2 Locating This Instrument

3.2 Locating This Instrument

This section describes the installation environment in which this instrument rns successfully,

3.21 Operating Environment

This instrument should only be used in a place that satisties the following conditions:

Ambient temperature:  +5 °C to +40 °C (operating temperature)
=20 °C to +60 °C (Storage temperature range)

Relative humidity: RH80% or less (no condensation)
An area tree from corrosive gas

An area away from direct sunlight

A dust-free area

An area tree from vibrations

A low noise area

Although this instrument has been designed to withstand a certain amount of noise riding on the AC
power line, it should be used in an area of low noise. Use a noise filter when ambient noise s unavoid-
able.

An area allowing unobstructed airflow

There is an exhaust-cooling fan on the rear panel and exhaust vents on both sides and the bottom (to-
ward the fronf) of this instrument. Never block these vents. The resulting internal temperature rise will
atfect measurement accuracy. Keep the rear panel 10 centimeters away from the wall. In addition, do
not attempt to use this instrument when it is standing on its rear panel or on either side panel.

Direct sunlight Q
0 Taa
o T /\

C Corrosive I:I
L] (=
N, Line Filter ‘

e e Vi Wi Wi WIS LA iariav]

Vibration =+

* Avoid operation in the following areas. *  Use a neise cut tilter when there is a large
amount of noise riding on the power line.

Front Side

N
_/

0 use this mstrument
when it is standing on ifs rear panel or on * Keep the rear panel 10 centimeters away
either side panel. from the wall.

Figure 3-1  Operating Environment
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3.2.2

3.2.2 Prevention of Electrostatic Buildup

Prevention of Electrostatic Buildup

To prevent damage to semiconductor parts trom electrostatic discharge (ESD), the precautions shown
below should be taken. We recommend that two or more countermeasures be combined to provide ade-

quate protection from ESD.

(Static electricity can easily be built up when a person moves or an insulator is rubbed.)

Table 3-2 ESD Countermeasures

Operator

Use a wrist strap (see Figure 3-2).

Floor in the work area

Installation of a conductive mat, the use of conductive shoes,
and grounding (see Figure 3-3).

‘Workbench

Installation of a conductive mat and grounding (see Figure 3-4).

Wrist strap

% Hquivalent resistance

*

Approx. 1 MQ

&

Ground

Figure 3-2 Countermeasures for Static Electricity of Human Body

Floor

Figure 3-3

Warkbench
Equivalent resistance
10° 1o 10°Q2
j;"-\ ML
/
ANANAANANNNRWANNNV AN

Conducrive Conducrive ——

shoes mat
Ground

Countermeasures for Static Electricity on Work Floor
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3.3 Connecting Accessories

~ Conductive mat Conductive mat Conductive mat

Copper foil

tape \ Workbench \ Workbench Conductor \ Workbench

\ * Y O‘) / \ o
ot
o o O]
IME2 1MQ
1ML
1M
Ground Ground Ground
(Method 1) {Method 2} (Method 3)

Figure 3-4 Countermeasures for Static Electricity on Workbench

3.3 Connecting Accessories

This section explains how to connect accessories to this instrument to run it.

3.3.1 Connecting the Keyboard and Mouse

Plug the keyboard and mouse into their respective tfront-panel connectors (KEYBOARD and MOUSE con-
nectors). The keyboard and mouse must be plugged before turning on this instrument.

MOLUSE KEYBOARD

? f Plug into the respective connectors,

=
2

arrow side up.

o
|

0 000000000 0a

T 000000 000 000
OO 00000 ] 000

PR oA E

Figure 3-5 Connecting the Keyboard and Mouse
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3.4 Supply Description

3.4  Supply Description

This section explains how to check the power supply specifications and connect the power cable.

34.1 Check the Supply Power

Table 3-3 summarizes the power supply specifications for this instrument, Make sure that the power supply
available to this instrument meets these specifications.

Table 3-3 Power Supply Specifications

100 VAC operation 200 VAC operation Remarks
Input voltage range 90Vt 132V 198 V1o 250V Automatically switches
Frequency range 47 Hz 10 63 Hz between input levels of 100
Power consumption 450 VA or below VAL and 200 VAC.

WARNING:  Be sure to provide a power supply that meefs the specified power supply specifications for this
instrument. Failure to meet the specifications could cause damage to this instrument,

34.2 Connecting the Power Cable

This instrument comes with a three-core power cable with a grounding conductor. To guard against elec-
trical shock hazards, ground this instrument by plugging the power cable into a three-pole power outlet,

1. Check the power cable included with this instrument for any damage.

WARNING:  Never use a damaged power cable. Electrical shock hazards could
resull,

2. Plug one end of the power cable included with this instrument into the AC power
connector on this instrument rear panel and the other into a three-pole power out-
let having a protecting grounding terminal (see Figure 3-6).



R3681 Series OPT68 OFDM Modulation Analysis Software User’s Guide

3.4.2 Connecting the Power Cable

BREAKEA

TSSOV AC power connector

I~ LNE s00va max

60/80H

5 %

]

o
Y )
e hte) Nz

Figure 3-6 Connecting the Power Cable

WARNING:
1. Use a power cable rated for the voltage being used. Be sure however to use a power cable conforming to the
safety standards of your country when using this instrument overseas (Refer to “Safety Summary™).

2. Plug the power cable into a three-pole power outlet having a protecting grounding terminal to guard against
electrical shock hazards. Use of an extension cord without a protecting grounding terminal would override

the protective grounding.
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3.5 Operation Check

3.5 Operation Check

This section explains how to make a simple operation check on this instrument by using its built-in autocal-
ibration feature. To verify that this instrument runs correctly, follow these steps:

Starting up this instrument

Connect the power cable as instructed in 3.4.2 “Connecting the Power Cable.”

Switch on the power hreaker on the rear panel.
Then wait for 3 seconds or more.

Press the |POWER | switch to switch on the power.

Figure 3-7 POWER Switch

CAUTION:

1. Ifthis instrument is abruptly powered off while in operation, such as by pulling the
power cable out of position, the hard disk drive could fail. Even when the hard disk
drive does not fail, Scandisk lnunches to check for possible corruptions in the data
sfored on it the next time this instrument stavts up.

2. About Scandisk
If this instrument has been powered off without being shut down, Scandisk will
launch fo check for corruptions auntomatically. Do not abort Scandisk while it is
running. If Scandisk locates corruptions, take appropriate remedial action as rec-
ommended by the display messages. The software in this instrument resumes auto-
matically when Scandisk ends.

The power-on diagnostic program launches to carry out self-diagnostics.
The self-diagnostics take about 1 minute to complete.

The initial screen shown in Figure 3-8 is displayed unless this instrument is tested
faulty. The initial screen may give a different look from Figure 3-8, depending on
the settings in effect the last time this instrument was powered off,

NOTE:  Refer to Chapter 8, “MAINTENANCE of R3681 Series User's Guide if
error messages are displayed as a result of the self-diagnostics.
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3.5 Operation Check

Figure 3-8 TInitial Setup Screen

Running autocalibration

6. <R3681>
Hook up this instrument as shown in Figure 3-9 by using the SMA (f)-SMA (f)
adapter, SMA (m)-BNC () adapter, and input cable (A01261-30) that come with
this instrument as standard.
<R3671>

Hook up this instrument as shown in Figure 3-9 by using the N (m)-BNC (f)
adapter, and input cable (A01261-30) that come with this instrument as standard.
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R3681

3.5 Operation Check

Switching otf power

9.

10.

R2681 R3671
___________________ .
S \r " 1| s Adaptar, Nim) BNC( |
B ﬁ;lgj Adapter, SMA() SMA | . |
! I
or | 4 )
! Adapter, SMA{m}BMCE) I
! I
I .

RF Cable, BNC{m)-BNG(m)

Figure 3-9  Autocalibration

IMPORTANT: Allow this instrument to warm up for af least 30 minufes before running
the autocalibration. For more information on how to use the autocali-
brafion, refer to Section 4.3.1, “Auntocalibration” of R3681 Series
User's Guide.

Touch the [Cal] button on this instrument’s menu bar to select [SA Cal] from the
dropdown menu,

Autocalibration runs.
The autocalibration takes about 1 minute to complete.

Make sure that no error messages are displayed as a result of the autocalibration,

MEMQ: Refer to Chapter 8, “MAINTENANCE” of R3681 Series User's Guide if
error messages are displayed as a result of the autocalibration.

Press the | POWER | switch of this instrument.
The final processing of the system is performed and the power is antomatically
turned off.
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4.1

4, EXAMPLES OF MEASUREMENTS

EXAMPLES OF MEASUREMENTS

This chapter describes the way to use this option, with the following concrete examples of measurements.

4.1 Measurements Using Multi Frame Mode

4.2 Measurements Using Single Frame Mode

4.3 DUT Frequency Characteristics Measurement Using Equalizer

Measurements Using Multi Frame Mode

You can repeat measurement of various frames and OFDM symbols by using Multi Frame Mode. This mode

is suitable for measurements based on the standards,

[Specifications of signal to be measured]

Conforming standards:
Center frequency:

Level:

Data rate:

Number of OFDM symbols

[Measuring conditions|

A/D Capture Length:
Threshold Level:

Symbol Timing:

Pilot Track(Phase):

Pilot Track{ Amplitude):
CH Estimation(Preamble):
Meas Condition:

Meas Frame Number:
Meas Min Symbol Length:
EVM Trigger:

EVM Threshold:

Trigger Source:

Single Measurement

IEEER02.11a signal

5170 MHz

-10 dBm

36 Mbps (Modulation system 16 QAM)
100 (excluding SIGNAL}

10 ms
Auto

0]

ON

OFF

ON
Frame & Min Symbol
20

16

ON
-25dB
Free Run

4-1
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4,1 Measurements Using Multi Frame Mode

[Device connection]

Signal source

(WLAN device, | — o
signal generator

ete.)
CT T A
| Adapter %I Note
| SMA(R) - SMA - - = -
RF Cable T

SMA(m) - SMAG™)

Note: The R3671 uses the N(m)-SMA(t) adapter.

Figure 4-1 Connection Diagram for Measurement Using Multi Frame Mode

[Setting the Measuring Conditions]

1. Touch [Config] on the menu bar and select [Modulation Analyzer].
2. Touch [Modulation] on the menu bar and select [OFDM].

3.  Touch the {FREQ} button on the function bar,

4. .' key on the soft menu bar.

5. Press , , , m and in this order on the ten-key pad.

The center frequency will be set at 5170 MHz.

6.  Touch the {LLEVEL} button on the function bar.

ey on the soft menu bar.

The Ref Level will be set automatically at the optimum value.

8.  Touch the {STD} button on the function bar,

9. Touchthe:
The measuring parameters will be set to the IEEER02.11a standard.

i key on the soft menu bar.

10. Touch the {TRIGGER} button on the function bar.

key on the soft menu bar,

2 key on the soft menu bar.
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15.

16.

17.

18.

19,

20.

4.1 Measurements Using Multi Frame Mode

. Touch the {INPUT?} button on the function bar.

¥ button on the soft menu bar.

The [Input Setup] dialog box will be displayed.
Set the [Input] of the [Input Setup]| dialog box to [RF].

box.

5

Figure 4-2 [Input Setup] Dialog Box
Touch the {MEAS CONTROL?} button on the function bar.

key on the soft menu bar and select the multi frame

‘ button on the soft menu bar,
The [Measurement Parameters Setup] dialog box will be displayed.

Touch the [AD Capture] tab in the [Measurement Parameters Setup] dialog
box. The screen is switched to the A Capture Setup screen.

——
i
i

Figure 4-3 [Measurement Parameters Setup] Dialog Box - AD Capture
Setup Tab
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4,1 Measurements Using Multi Frame Mode

4.4

21. Set the length of the data to be taken into the memory for one data acquisition.
Touch the [A/T} Capture Length] text box in the [AD Capture] tab.
The set value is displayed in a black/white inverted state. Input the numerical
value either by pressing m, and on the ten-key pad or by turming the

data knob until the numerical value 10 1s displayed.
22, Touch [Auto] under [ Threshold Level] in the [AD Capture] tab,

The setting of the threshold level to search for the frame signal (burst signal) is
set to Auto.

(Set the threshold level when the measuring instrument searches for the frame
signal (burst signal) to Auto. If the signal level is unstable, select [Manual].)

s
ST

Figure 4-4 [Measurement Parameters Setup] Dialog Box - AD Capture
Setup Tab

23. Touch the [OFDM] tab in the [Measurement Parameters Setup] dialog box.
The screen is switched to the OFDM Setup screen.
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24,

25.

26.

27.

28.
29.

4.1 Measurements Using Multi Frame Mode

Figure 4-3 [Measurement Parameters Setup] Dialog Box - OFDM Setup Tab

Touch the [Symbol Timing] text box in the [OFDM] tab.

The set value is displayed in a black/white inverted state. Input the numerical
value either by pressing , on the ten-key pad or by turning the data
knob until the numerical value U s displayed. (Symbol Timing is set to the FFT
process start position at the time of demodulation. The center of the guard inter-
val is taken as 0.)

Touch the [OFF] option button of [Pilot Track{Amplitude)] in the [OFDM] tab.
(Pilot Track (Amplitude) is a function which corrects the amplitude for each sym-
bol by referring to the pilot signal of the signal to be measured.)

Touch the [ON] option button of [Pilot Track({Phase)] in the [OFDM] tab.
(Pilot Track (Phase) is a function which synchronizes the phase for each symbol
by referring to the pilot signal of the signal to be measured.)

Touch [ON] of the [CH Estimation(Preamble)] option button in the [OFDM]
tab,

The CH Estimation(Preamble) function is a function to estimate and correct the
frequency characteristics of the signal to be measured using the preamble portion.
Set [Meas Condition] in the [OFDM] tab to [Frame & Min Symbol].

Set the number of frames to be measured to 20.
Touch the [Meas Frame Number] text box in the [OFDM] tab.

The set value is displayed in a black/white inverted state. Input the numerical
value either by pressing , and on the ten-key pad or by turning the
data knob until the numerical value 20 1s displayed.

(The measuring instruments analyze frames until reaching the number of frames
set here. The number of frames analyzed will be the number of frames set here.)

4.3
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4,1 Measurements Using Multi Frame Mode

4-6

30.

31,
32.

33.

Make the setting so that frames containing 16 symbols or more are analyzed.
Touch the [Meas Min Symbol Length] text box in the [OFDM] tab.
The set value is displayed in a black/white inverted state. Input the numerical

value either by pressing . ' and ILN T| on the ten-key pad or by turning the
data knob until the numerical value 16 1s displayed.

(The measuring instruments will not analyze frames containing less than the
number of symbols set here.)
Touch [ON] of the [EVM Trigger] option button in the [OFDM] tab,

Touch the [EVM Threshold] text box in the [OFDM] tab.

The set value is displayed in a black/white inverted state. Input the numerical
value either by pressing E , and on the ten-key pad or by turning
the data knob until the numerical value -25 1s displayed.

(If a frame exceeding the EVM set here is analyzed, the measuring instruments
will end measurements at that frame.)

et

o
LR

Figure 4-6 [Measurement Parameters Setup] Dialog Box - OFDM Setup Tab

Touch the close button 2% in the [Measurement Parameters Setup] dialog box

to close the dialog box.
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4.1 Measurements Using Multi Frame Mode

34. Press the button on the front panel.

Single measurement is executed, and the measurement results are displayed.

Totsl; Result

6.0dB/div
&0.0

e
5»@,4 3

o v -10.0
*’* xxxx o
i u 18 dB -, m b _1 n]
mnn s |
SELEEEnI 11 dE
SERLEII %
Py x,x,i 232 Jl [ }l
[y !
SRR G -
e it 0.0

st “ 12 Subsarrier

e e e et e e e e o bt

i 0ctf/di v

0.0 +2.0
-30.0 i

[4E]

Byt /
i} !
=E0.10 f l =20
-3 Subcarrier a2 -2.0 +2.0

Figure 4-7 Measurement Results of Multi Frame Mode

4-7
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4,2 Measurements Using Single Frame Mode

4.2

4-8

Measurements Using Single Frame Mode

You can select and measure any one frame by using Single Frame Mode. This mode is suitable for detailed

verification.

[Specifications of signal to be measured]

Conforming standards:
Center frequency:
Level:

Data rate:

Number of OFDM symbols:

[Measuring conditions]

A/D Capture Length:
Threshold Level:

Symbol Timing:

Pilot Track(Phase):

Pilot Track{Amplitude):
CH Estimation(Preamble):
Trigger Source:

[Device connection]

Figure 4-8

Signal source
(WLAN device,

TEEE802.11a signal

5170 MHz

-10 dBm

36 Mbps (Modulation system 16 QAM)
100 {(excluding SIGNALY}

10 ms
Auto

0]

ON

OFF

ON

Free Run

signal generator
etc.)

| Adapter % | Note

RF Cable
SMA(m) - SMA(m)

Note: The R3671 uses the N(m)-SMA({) adapter.

Connection Diagram for Measurement Using Single Frame Mode
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4,2 Measurements Using Single Frame Mode

[Setting the Measuring Conditions]

9.

10.

11.

12.

13.

14,

15.

16.

17.

18.

Touch [Config] on the menu bar and select [Modulation Analyzer].
Touch [Modulation] on the menu bar and select [OFDM].

Touch the {FREQ} button on the function bar,

key on the soft menu bar.
Press , , , El and in this order on the ten-key pad.
The center frequency will be set at 5170 MHz.

Touch the {LLEVEL} button on the tunction bar.

key on the soft menu bar.

The Ref Level will be set automatically at the optimum value.

Touch the {STD} button on the function bar.

Touch th
The measuring parameters will be set to the IEEE802.11a standard.

key on the soft menu bar.

Touch the {TRIGGER} button on the function bar.

key on the soft menu bar,

key on the soft menu bar.

button on the soft menu bar,
The [Input Setup| dialog box will be displayed.

Set the [Input] of the [Input Setup] dialog box to [RF].

Touch the close button 3 in the [Input Setup] dialog box to close the dialog
box.

Figure 4-9 [Input Setup] Dialog Box

Touch the {MEAS CONTROL} button on the function bar.

Touch the |
mode.

key on the soft menu bar and select the single frame

4-9
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4,2 Measurements Using Single Frame Mode

4-10

19,

20.

21.

22,

button on the soft menu bar.

Touch the :
The [Measurement Parameters Setup] dialog box will be displayed.

Touch the [AD Capture] tab in the [Measurement Parameters Setup] dialog
box. The screen is switched to the AD Capture Setup screen.

S
Sr
x,x,x,x,x,dxi

Figure 4-10 [Measurement Parameters Setup] Dialog Box - AD Capture
Setup Tab

Set the length of the data to be taken into the memory for one data acquisition.
Touch the [A/T} Capture Length] text box in the [AD Capture] tab.

The set value is displayed in a black/white inverted state. Input the numerical
value either by pressing m, and on the ten-key pad or by tuming the
data knob until the numerical value 10 1s displayed.

Touch [Auto] under [Threshold Level] in the [AD Capture] tab,

The setting of the threshold level to search for the frame signal (burst signal) is
set to Auto.

(Set the threshold level when the measuring instrument searches for the frame
signal (burst signal) to Auto. If the signal level is unstable, select [Manual].)
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Figure 4-11 [Measurement Parameters Setup] Dialog Box - AD Capture
Setup Tab

23. Touch the [OFDM] tab in the [Measurement Parameters Setup] dialog box.
The screen is switched to the OFDM Setup screen.

Figure 4-12  [Measurement Parameters Setup] Dialog Box - OFDM Setup
Tab

24, Touch the [Symbol Timing] text box in the [OFDM] tab.

The set value is displayed in a black/white inverted state. Input the numerical

value either by pressing |E‘_|, on the ten-key pad or by turning the data
knob until the numerical value U 1s displayed. (Symbol Timing is set to the FFT
process start position at the time of demodulation. The center of the guard inter-
val is taken as 0.)
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25.

26.

27.

28,

29.

Touch the [OFF] option button of [Pilot Track{Amplitude)] in the [OFDM] tab.
(Pilot Track (Amplitude) is a function which corrects the amplitude for each sym-
bol by referring to the pilot signal of the signal to be measured.)

Touch the [ON] option button of [Pilot Track({Phase)] in the [OFDM] tab.
(Pilot Track (Phase) is a function which synchronizes the phase for each symbol
by referring to the pilot signal of the signal to be measured.)

Touch [ON] of the [CH Estimation(Preamble)] option button in the [OFDM]
tab.

The CH Estimation(Preamble) function is a function to estimate and correct the
frequency characteristics of the signal to be measured using the preamble portion.

P
sEesns

Figure 4-13 [Measurement Parameters Setup] Dialog Box - OFDM Setup
Tab

Touch the close button 2} in the [ Measurement Parameters Setup]| dialog box
to close the dialog box.

Touch the

A/D data of the signal under test is taken in, and upon completion the waveform
of the signal under test is displayed in the Frame Selection display.

key on the soft menu bar.
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Frame Selection

6. 0dB/div
0.0

-30.0
[l

&0

nl
0.00000 Tire[ms] 10.00000

Figure 4-14 Frame Selection Display

30. Touch the Specify Cursor bufton on the measurement tool bar.

31. In the waveform of the signal under test in the Frame Selection display, touch
near a frame to measure it. The cursor is placed within the frame.

32. Touch the

Measurement is executed, and the measurement result is displayed.

key on the soft menu bar.

Total Result

8. 0dB/div

0.0 +.0

-30.0
[]

]

-60.0 / | -2.0
-32 Subcarrisr @ -2 +.10

Figure 4-15 Measurement Results of Single Frame Mode
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4.3 DUT Frequency Characteristics Measurement Using Equalizer

You can cancel out the frequency characteristics ot a signal source and measure the frequency characteristics
of a DUT (amp, filter, etc.} by using the Equalizer function.

[Specifications of signal to be measured]

Conforming standards: TEEE&02.11a signal

Center frequency: 5170 MHz

Level: -10 dBm

Data rate: 36 Mbps (Modulation system 16 QAM)

Number of OFDM symbols: 100 {(excluding SIGNALY}

[Measuring conditions]

A/D Capture Length: 10 ms
Threshold Level: Auto
Symbol Timing: 0

Pilot Track(Phase): ON

Pilot Track{Amplitude): OFF
Equalizer: ON
Trigger Source: Free Run

[Device connection]

R3681
e e ee————
Signal source
(WLAN device, e
signal generator
etc.)
]
1 3
o, 0

O— DutT 0

Figure 4-16 Connection Diagram for Frequency Characteristics Measurement
of a DUT Using Equalizer
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4.3 DUT Frequency Characteristics Measurement Using Equalizer

[Setting the Measuring Conditions]

16.

17.

Connect the instruments as in circuits 1-3 of Figure 4-16.
Touch [Config] on the tool bar and select [Modulation Analyzer].
Touch [Modulation]| on the menu bar and select [OFDM].

Touch the {FREQ}} button on the function bar.

The current center frequency is displayed in entry box 1, and can be changed.

Press , II" , m and in this order on the ten-key pad.

The center frequency will be set at 5170 MHz.

Touch the {LEVEL} button on the function bar.

key on the sott menu bar.

The Ref Level will be set automatically at the optimum value.

Touch the {STD?} butten on the function bar.

key on the soft menu bar.

The measuring parameters will be set to the IEEE802.11a standard.

1. Touch the {TRIGGER} button on the function bar.

key on the soft menu bar.

key on the soft menu bar.

button on the soft menu bar.

The [Input Setup] dialog box will be displayed.

Set the [Input] of the [Input Setup] dialog box to [RF].

Touch the close button ¥ in the [Input Setup] dialog box to close the dialog
box.

Figure 4-17 [Input Setup] Dialog Box
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4.3 DUT Frequency Characteristics Measurement Using Equalizer
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18.

19,

20.

21.

22,

Touch the {MEAS CONTROL} button on the function bar.

Touch the key on the soft menu bar and select the single frame
mode.
Touch the utton on the soft menu bar.

The [Measurement Parameters Setup] dialog box will be displayed.

Touch the [AD Capture] tab in the [Measurement Parameters Setup] dialog
box. The screen is switched to the AD Capture Setup screen.

aiaddiiiiiaid
G
et

Figure 4-18 [Measurement Parameters Setup] Dialog Box - AD Capture
Setup Tab

Set the length of the data to be taken into the memory for one data acquisition.
Touch the [A/D Capture Length] text box in the [AD Capture] tab.

The set value is displayed in a black/white inverted state. Input the numerical
value either by pressing m, and on the ten-key pad or by turning the

data knob until the numerical value 10 1s displayed.
Touch [Auto] under [Threshold Level] in the [AD Capture] tab,

The setting of the threshold level to search for the frame signal (burst signal) is
set to Auto,

(Set the threshold level when the measuring instrument searches for the frame
signal (burst signal) to Auto. If the signal level is unstable, select [Manual].)
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4.3 DUT Frequency Characteristics Measurement Using Equalizer

Figure 4-19 [Measurement Parameters Setup] Dialog Box - AD Capture
Setup Tab

23. Touch the [OFDM] tab in the [Measurement Parameters Setup] dialog box.
The screen is switched to the OFDM Setup screen.

e 104
:
e e

Figure 4-20 [Measurement Parameters Setup] Dialog Box - AD Capture
Setup Tab
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28. Touch the close button |

24. Touch the [Symbol Timing] text box in the [OFDM] tab.

The set value is displayed in a black/white inverted state. Input the numerical
value either by pressing lj‘j, on the ten-key pad or by turning the data
knob until the numerical value U 1s displayed. (Symbol Timing is set to the FFT
process start position at the time of demodulation. The center of the guard inter-
val is taken as 0.)

25, Touch the [OFF] option button of [ Pilot Track{Amplitude)] in the [OFDM] tab,

(Pilot Track (Amplitude} is a function which corrects the amplitude for each sym-
bol by referring to the pilot signal of the signal to be measured.)

26. Touch the [ON] option button of [Pilot Track{Phase)| in the [OFDM] tab.

(Pilot Track (Phase) is a function which synchronizes the phase for each symbol
by referring to the pilot signal of the signal to be measured.)

27. Touch [ON] of the [CH Estimation(Preamble)] option button in the [OFDM]

tab.

The CH Estimation{Preamble) function is a function to estimate and correct the
frequency characteristics of the signal to be measured using the preamble portion.

Figure 4-21 [Measurement Parameters Setup] Dialog Box - OFDM Setup
Tab

n the [Measurement Parameters Setup] dialog box
to close the dialog box.
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4.3 DUT Frequency Characteristics Measurement Using Equalizer

29, Touch the

A/D data ot the signal under test is taken in, and upon completion the waveform
of the signal under test is displayed in the Frame Selection display.

key on the soft menu bar.

Frame Selection

B.0dB/div
0.0

-30.0
[dE]

-60.0
0.00000 Time[ns] 10.00000

Figure 4-22  Frame Selection Display

E on the measurement tool bar.

30. Touch the Specity Cursor button

31. In the waveform of the signal under test in the Frame Selection display, touch
near a frame to measure it. The cursor is placed within the frame.

32, Touch the}

Measurement is executed, and the measurement result is displayed.

¢ key on the soft menu bar,

Totgl Rezilt o
- . B.0ckfiv
TR e

RETRERT IR R TR TR
ds [ oo |
d@

§. 0dB/div
0.0 12.0
-30.0
[cB]
Al Iy / |
-£0.0 | | -2.0
32 Subcarrier a2 -0 +2.0

Figure 4-23  Signal Source Measurement Results

33. Check the measurement results to confirm that measurement has been completed
normally.
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4.3 DUT Frequency Characteristics Measurement Using Equalizer
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35.

36.

39.

40.

. Touch the

. Touch the {MEAS CONTROL?} button on the function bar.

Touch the
The [Measurement Parameters Setup] dialog box will be displayed.

Touch the [OFDM] tab in the [Measurement Parameters Setup] dialog box,
The screen is switched to the OFDM Setup screen.

* button of [Equalizer Data] in the [OFDM] tab.
The Equalizer data is calculated. The Equalizer data is retained until the data is

calculated by re-pressing the button. The data can be used as the fre-
quency characteristics correct until the INPUT, FREQ, STD, the number
of FFT points or the FFT sampling frequency settings are changed.

. Touch the [ON] option button of [Equalizer] in the [OFDM] tab.

When analyzing, the frequency characteristics are corrected by using the Equal-
izer data.

The Equalizer function has an exclusive relationship to the CH Estimation func-
tion. When the Equalizer is set to ON, the CH Estimation function is automati-
cally set to OFF,

I
S
e M

Figure 4-24  [Measurement Parameters Setup] Dialog Box

Touch the close button # in the [Measurement Parameters Setup] dialog box
to close the dialog box.

Touch the .key on the soft menu bar.

The frame at the cursor position is measured again, and the measurement results
after Equalizer processing, such as Total Result, are displayed.
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Tatal Reslift

8.0dB/div
20.0

-10.0
[den]

W

..... a2 Subearrisr

.0/ div
X! 4.0
81,0
(i)
NN i
50,0 LI | Ex)
a1 Subcarricr ) 2.0 1.0

Figure 4-25  Signal Source Measurement Results (After Equalizer Process)

41. Verity that the EVM, ete., of the measurement results have been improved.
42. Connect the instruments as in circuits 2-4 of Figure 4-16.

43, Touch the {LLEVEL} button on the function bar.

44, Touch the

The Ref Level will be set automatically at the optimum value.

key on the soft menu bar.

45. Touch the {MEAS CONTROL} button on the function bar.

46. Touch the

A/D data ot the signal under test is taken in, and upon completion the waveform
of the signal under test is displayed in the Frame Selection display.

- key on the soft menu bar.

Frame Salaction

f.0dB/div
0.

Il il T 1 1

-30.0
[]

-E0

.0
0, 00000 Tinelns] 10,00000

Figure 4-26 Frame Selection Display
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. on the measurement tool bar.

47. Touch the Specify Cursor bufton

48. In the waveform of the signal under test in the Frame Selection display, touch
near a frame to measure it. The cursor is placed within the frame.

49, Touch the

Measurement is executed, and the measurement result is displayed.

key on the soft menu bar.

Tdtal Result

9.0dBrdiv
a0.0

j

ubcarrier

1} 2.0

=800 —

[dE]

!
| I
|
i L ETE
) |
! -2.0

Subcarrier £ -0 +2.0

-60.0 J
-2

Figure 4-27 DUT Measurement Results
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5. MENU MAP, FUNCTIONAL EXPLANATION

5. MENU MAP, FUNCTIONAL EXPLANATION

This chapter describes the configurations and functions of the soft keys displayed on the touch screen.

. [.....] Used to enclose a menu name, key name, item name in the dislog box, button name, or the name of selected
items in lists and menus.

o {....} Shows a function button on the function bar.

i Shows a soft key on the saft menu bar.

«  Adialog box is surrounded by a broken line.

*  Operations are supposed fo be made through a touch screen, and “touch” means to press a button or a key.

5.1 Menu Index

Operation Key Pages Operation Key Pages

[A/D Capture] ...cocevvvenvereicinssnesinnsnenenns. 33, 5-7 [INPUL] croriiceeerecrereirresiesrereieseresssesressnes 5-11
[A/D Capture Length] ...ocooeeveivvniiieenee 5-7 [1Q INVEISE] voeeeecreeeeererereeeeeseeeervemerreeeeas 5-11
[ALL] .... 5-20 |[Mag Error Spectrum]| ...c.coocoviieeeeneenn. 5-18
[Analysis Start Otfset] vcvvvinceiiiiieinni 5-9 [Mag Error Time] ...ococvveneviiniiiiinennniiiennns 5-17
2N 2] o] A PO 5-13, 5-14, [Mag Flatness Spectruim] ....ccceecvevvvnnrnen. 5-18

5-15 | Mag Flatness Time] .oooooeeeieeeeceeieeeeens 5-17
[Auto DeteCtion] .oerisereeiicinnnressnn 3-14 [Manual Setup] ..oovvcivenioiicineenenen. 5-14
[AVE] correrrmrm st 5-19, 5-20 [Meas Condition] ..cocceeeeevieiiiirerrerernnennn, 5-9
[Baseband Input| ....ccovvieeecenniiieiceecene 5-11 |Meas Frame Number| .......cccoeeeeeeeeeennnne 59
[Center Freq Error] aiveannnivnionnions 3-19 [Meas Min Symbol Length] ...cceccivierein. 5-9
[Center Freq Error Time] ...cccevvvvveneenee 5-17 [Meas Symbol Length] cooeeeveceicceicenen, 5-9
[CH Estimation (Preamble)] ......cccceeeeee 5-8 | Modulation| ... 5-13, 5-14
[CH Estimation (Preamble+Data)] ......... 3-8 [INEXL] ovrvvriiineriernresssssrsisinsssernsesssssnsionsssns 5-13, 5-14
[Constellation] ..coviiciierrere e 5-16, 5-17, [N DHSPLlay] eveeeercree e 5-17

5-20 B T U 5-14
[Continuous Signal] ... 3-9 [OFDM] ovvoriiiinieininiresssisnsiiesssssnneninneees. 3=3. 3-7
[Demodulated Data] ....ooocevvevverivniennienninnes 5-19 [Page Jumping] ...ccoeovmenieeneeneeceennen, 5-15
[Direct JUMPING] cooveeerieeeeeee e 5-15 | PATAINICTEIS | weevereveemrmreeeeieeeeeeee e e e e e 5-13
[Equalizer] ..., 5-8 [Phase Error Spectrum] ..., 5-18
[Equalizer Data] .occoecemecieeeceecen e 5-8 |Phase Error Time| ieccecssnneennn, 5-17
[EVM Spectiiim] coeccrreivneeencinenernmressnes 5-17 [Pilot Track(Amplitude)] voveeverrerecnines 5-7
[EVM Threshold] cceeeeeeeeeeeeeeeeees 59 [Pilot Track(Phase)] .eeeeeeeeieieeeeeeeee 58
[EVM TINE| wiiiiiiieriieisiirsieccrcsvnreesssssasans 5-17 |Plot All Results] vovvviccennieiisieciecssnsnennns 5-19, 5-20)
[EVM TTIZEEI] .vvivvvreercreeririvresrnnnecsanerennns 5-9 [Power Spectrtim] ....cceeevveeeernreererensesinences 5-18
[FFT Point] .ooooeeeeeeeeeeeeeeeee e 5-14 [Power Time] e eeee e 5-17
[FET Sample Freq] oo 5-14 |Preamble Freq Error Time| ....occceennnen. 5-17
[Flatness Separate Otfset] .vvevveeierenrnerenes 5-10 34 =2 [ 5-13, 5-14
[Format] oo 5-16 [RMS] e 5-19, 5-20
[GI Sample Number| ..oocoveeeeeeecnienneeenas 5-14 [Save A/D Data..| oo csninennns 5-4
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[Save Meas. Data...] «ooeoeeieeeeecvenieeeene 5-4 Direct Jumping:Subcarrier Number ........ 5-13
[Search| e eees 5-13, 5-15 Dual Display ..ocooecceeeeiiiieeeeeeeeeeee 5-16, 5-20
[Setup] evrriiniiiimmiiniiiinnc 5-13, 5-15 Edit Table ..cccceniiennnicinininieneesiciienenne 5-13, 5-14
[Setup Subcarrier Number] ......ccoceveeeee. 5-15 Equalizer ..o 5-5
[Specified Subcarrier| ....ooveeeeeieinieennies 5-19, 5-20 Equalizer Data ..o 5-5
[Specified Symbol] . 5-20 EVM Spectrum .......ccomviiiicieininsesssninnanns 3-16
[SPectrogram] ...ccocvverreereeneeerrer e eree e 5-19 EVM Threshold ..oocceeeveonin s 5-5
[Spectrum Trace | . 5-16, 5-20 EVM TIME oo 5-16
[Standard] .....ocvveenieineieimnearsisrenesicnens 5-13, 5-14 EVM TrHELEET cviivvevicineienressnsransiessrenes -3
[Start Number] ..ccoccovrimeriieneecrenreeeeene 5-15 254 0 SR TPI 5-12
[Stop Number| ... 5-15 EXIZ e 5-12
[Subcarrier Area] .. 5-15 FET POINE oivvviiiiiiiciciceviiiieieesnsscicicininienes 5-13
[Subcarrier Modulation] ......ccccccvveeveeenne. 5-15 FFT Sample Freq .oooveveoieeniencrceeeeens 5-13
[Subcarrier Number| ....coccceceveeeeeieeereeaen. 5-15 Flatness Separate Offset ...oooveeeciieicinnes 5-5
[Subcarrier Type] v, 5-15 Free Run v 5-12
[Symbol Timing] .....cooeoveeeeoirreereeeeeenens 5-7 Freq Offsel . 5-24
[Threshold Level] .o 5-7 GI Sample NUumber .....ccoooeeveviieeeccenienne 5-13
[TiMe TTace] cveveiiiininreimsrreisisinienressasens 3-16, 5-19 HipeTLAN/2 Looiiiiiireernicrenieessnsensienns 5-13, 5-14
[Total Result] ..o 5-18 HiSWANA e 5-13, 5-14
[TYPE] ceeeememreee e e e ee e eas 5-13, 5-14 IEEEB02.118 tioiieieeeeeee e 5-13, 5-14
[User Table] ..oovviviviiiiiiiiiininvnnsiiiiieienene. 3-3, 59 TF POWEE wevveveiiiiiiniiiiieevevcccicieiesssssscninenns 5-12
{DISPLAY } oo 5-16 Input RE e 5-11
[FREQ} e 5-24 INput SetupP coeee e 5-11
{INPUTY ceicveiiiincscicniceieesesccsie e 5-11 IQ Inverse ON/OFF .ociicninnncninicene, 3-11
{LEVEL] .o 5-23 LiNK e 5-12
{MEAS CONTROL} .oiiiciieeee 5-5 Mag Error Spectrum .......ccooceecciveecieennes 5-16
IMER ovviiiiiiiennisns s evesessstsnssnnssins 53-22 Mag Error THTE .oivieenricniionessneeensienns 5-16
{SCALE]} .o 5-21 Mag Flatness Spectriim .o.ccvvevvcrvereenienns 5-16
JETD Y} e 5-13 Mag Flatness Time .....oceeeeeeeeniieeeeceeieenne 5-16
{TRIGGER} .ooieiviiciiiininiciccniieiniennene 5-12 Marker ..., 5-22

A/D Captire ..ooceeveecreereercrccreeneeneenee. 9-3, 5-0 Marker OFF ..o 5-22
A/D Capture Length ..o..coooiiieiciieieeee. 5-5 Marker Trace 172 .. 5-22

AlL Lo 5-16 Meas Condition .......ceeverinenorernsciciecns. 3-3
Analysis Restart ..ccooovvoveeiccvccvsninniennes. 3-5, 0 5-7 Meas Frame Number .......ccocovveevennnenes 5-5
Analysis Start Offset .o, 5-5 Meas Min Symbol Length ....oceeeceeeeee 5-5
APPLY toiiii e 5-13 Meas PATAINEIETS .ovvreeiviererioreessnciensienennns 3-3, 37
ATT e 5-23 Meas Symbol Length ..ccoovevicviccreeens 5-5

ATT Auto/Man ...ooeeeeeieeieeeeeeeee e 5-23 Min ATT e 5-23
Auto Level Set ovvveeiiviniininensniccsinnien 5-23 Min ATT OnfOLE ..o, 5-23
AVE e e 5-16 Modulation Auto Detect ..covocvvccrvereennenne 5-13
Baseband Input DC ... 5-11 Modulation Manual Setup ......oceeeceeeeeee 5-13
CIMET wrvvviiiiiiiriseeiiiaiarirsississsietsiassisisssasens 3-24 Multi FTame coveviiineiciirissssssinie,. 35, 3-6
Center Freq Error oo 5-16 No Display oo 5-16
Center Freq Error Time ....ooooeeecevieecinnee 5-16 OFDM et 5-16

CH Estimation(Preamble) .....cccecviiiiernnns 3-5 Page Jumping:Subcarrier Area ....coeeveeee. 5-13

CH Estimation(Preamble+Data) ............. 5-5 Peak Search ..o, 5-22
Channel Number ..oocovviceeecnniiniieeeeeee, 5-24 Phase BIror Spectrum ..o iveeecceeieenne 5-16
Constellation ..., 5-16 Phase Error Time .....occniinncnnnee, 5-16
Continuous Signal ...coveevvevvcereiensieniienes. 3-8 Pilot Track(Amplitude} .c.covvev e 5-5

Delta Marker OnfOft ...ooooiiiiiieeee 5-22 Pilot Track(Phase} ....ccceeeoeeeeicierreeeeeeeenns 5-5
Demodulated Data .o 5-16 Plot All Results ..o, 5-16

5-2



R3681 Series OPT68 OFDM Modulation Analysis Software User’s Guide

Power Spectiim ..o 5-16
Power Time ... 5-16
Preamble Freq Error Time ...cocveccivnennene. 5-16
Preamp On/Off oo 5-23
Quad DAsplay .ovceeeceeen e 5-16, 5-20
Ref Level v 5-23

Ref Offsef v 5-23

Ref Offset OnfOff oo 5-23
Repeat Meas ...vvvviiicciniiinnnsnncisineenn,. 3-5, 5-6
Return oo 5-12
RMS et e 5-16

Setup Subcarrier Number: Start Number . 5-13
Setup Subcarrier Number:Stop Number . 5-13

Single DHSPIAY ..ceeeceeeen e ereeeeree e 5-16, 5-20
Single Frame .....cvioivcmvenininncniennnn,. 3-3, 5-6
Single Meas ..ccovveerveinivrssnrerreeenennene. -5, 5-6
Specified Subcarrier .......ooooveeccnieeiinee 5-16
Specified Symbol .. 5-16
SPECIIOZIAN «ovceieeeeeerereee e 5-16
Subcarrier Modulation .........cccccvveeeiennes 5-13
Subcarrier TYPe i 5-13
Symbol Timing ..ccccevvvvevienrcerceieeserienes. 3-5
Threshold Level .o 5-5

Total Result c..oceiveeveicicininienenciinenene 5-16
Trigger Delay oo 5-12
Trigger SIOPe e 5-12
Trigger SoUrce ...vvviiiiiiiiiienesiiein i 5-12
Tser Table v 5-13, 5-14
WINdow STart .oeeeeeeeeeeecee e eeeeeeeees 5-5, 57
Window Width ... 323, 5-7
K Scale Left v 5-21

X Scale Right oo 5-21

Y Scale LOWEr oveeviicicininesenecsinenee 5-21

Y Scale Upper oo 5-21

5.1 Menu Index
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5.2 Switching the Communication System

5.2 Switching the Communication System

The menu bar of this option is arranged as follows:

[File]

[System]

[Config]

[Modulation] [Cal]

[Special]

The menu bar consists of the same items as those of Spectrum Analyzer except that the additional items; Save

Meas. Data... and Save A/D Data... exist under the File menu when Modulation Analyzer is used.

[Save Meas, Data...]
[Save A/D Data...]

Saves the data displayed on the selected display.
Saves the A/D data.

If the AD data is saved by selecting File Type:DAT, the AD data,
whose frequency characteristics were corrected, is saved in text

format.

For more information, refer to A.2, “A/D Data Save Function.”
It the AD data is saved by selecting File Type:MNT, the AD data,
whose trequency characteristics were not corrected, is saved in
binary format. These data is used only for maintenance, and there-
fore cannot be disclosed.

Select Modulation Analyzer from Config on the menu bar to select the modulation analyzing function.

Then select the OFDM modulation analyzing function from the modulation analyzing functions.

Select OFDM from Modulation on the menu bar to select the OFDM modulation analyzing function.

5.3 Function Bar

This section describes the functions of each function button displayed on the function bar. The configuration

of the function buttons of this instrument is as follows:

MEAS
CONTROL

INPUT

TRIGGER

STD

DISPLAY

SCALE

MKR

LEVEL

FREQ

When you touch a function button on the function bar, the associated soft key is displayed on the side menu

bar.

5.4 Soft Menu Bar

The area on the right-hand side of the screen in which soft keys are displayed is called as the soft menu bar.

If you touch a button on the function bar, the corresponding sott key will be displayed on the soft menu bar.
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5.5 Description of the Functions of Each Key

5.5 Description of the Functions of Each Key

The functions of each key are described.

5.5.1 {MEAS CONTROL}

When you touch the {MEAS CONTROL} button, the soft keys related to the selection of a measurement
mode, import and analysis of A/D data on measurement signals, and setup of measurement conditions are
displayed on the soft menu bar.

{MEAS CONTROL}
—

: A/D Capture Length
Threshold Level
[OFDM]

[

|

[
l l
| |
| Symbol Timing |
: Pilot Track(Amplitude) :
| Pilot Track{Phase) |
: Equalizer Data :
| Equalizer |
: CH Estimation(Preamble) :
| CH Estimatien(Preamble+Data) |
! Meas Condition ‘
: Meus Frame Number :
! Meas Min Symbol Length ‘
: Meas Symbol Length :
| EVM Trigger I
| EVM Threshold |
I |User Table] |
: Continuous Signal :
! Analysis Start Offset I
: Flatness Separate Offset :
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5.5.1 {MEAS CONTROL}

5-6

When you touch the i
made is set to the Mult .
The Multi Frame mode is used to acquire the A/D data on the sig-
nal to be measured, analyze multiple frames contained in the data
until the conditions set in Meas Parameters are satisfied, and dis-
play the measurement results. If the conditions set in Meas Param-
eters are not satisfied by one acquisition of A/} data on the signal
to be measured, repeat A/[D data acquisitions the required number
of times. With regard to the measurement result, a cumulative
value of all frames analyzed after the start of the measurement is
displayed as “Total Result”” In the displays other than “Total
Result,” only the result of the immediately preceding analyzed
frame is displayed.

e button, the measurement

MEMOQ: The Multi Frame mode is suitable for performing measure-
ments of muliiple symbols repeatedly under the same mea-
surement conditions.

When you touch the
mode is set to the Single Frame mode.

In the Single Frame mode, using A/D Capture, measurements can
be repeatedly performed by using the once acquired A/[> data on
the measurement signal under various measurement conditions.

button, the measurement

MEMO: The Single Frame mode is suitable for performing measure-
ment by selecting a burst to be measured from the data cap-
tured.

Valid only in the Multi Frame mode.
When you touch the utton, measurements in the

Multi Frame mode are repeatedly performed. When the condi-
tions set in Meas Parameters are satisfied, the number of symbols
measured is returned to 0 and measurement is restarted.

Valid only in the Multi Frame mode.

When you touch the button, measurement is per-
formed in the Multi Frame mode once. When the conditions set in
Meas Parameters are satisfied, the measurement is terminated.

Valid only in the Single Frame mode.

When you touch the button, acquisition of A/D
data on the signal to be measured 1s started. When acquisition of
A/D data is complete, the time waveform of the acquired burst is
displayed in the form of the Frame Selection display.

IMPORTANT:
Regarding the Frame Selection display
When acquisition by A/D Capture is complete, the envelope
waveform of the signal measured Is displayed. This is called
the Frame Selection display.
Using this display, select the frame to be measured. To select
a frare, position the cursos on the frame fo be measured.
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[A/D Capture]
[A/D Capture Length]
| Threshold Level]

[OFDM]
[Symbol Timing]

5.5.1 [MEAS CONTROL}

Valid only in the Single Fr:
When you touch the

is started. When you touch the
measurement, the measurement is restarted.

utton, the measurement

% button after

IMPORTANT:
When you touch the button before

completing the A/D data acquisition, an error occurs.

Valid in the Single Frame mode.

In the frame selected using the Frame Selection display, sets the
start position of the range to be analyzed. The set start position
moves with the measurement range window in the Meas Window
display. The unit used for setting is “‘symbol(sym}.”

Valid in the Single Frame mode.

In the frame selected using the Frame Selection display, sets the
number of symbols (chips) in the range to be analyzed. The set
number of symbols (chips) moves with the measurement range
window in the Meas Window display. The unit used for setting is
“symbol(sym).”

IMPORTANT:
In the initial analysis of the selected frame, the set previous
values of Window Start and Window Width are ignored, and
their values are automatically set according to the frame
siructure and length. In the second and subsequent analy-
ses, the set values become valid,

When you touch the button, the dialog box
used to set measurement conditions 1s displayed,

Sets the measurement conditions of A/D data Capture.
Sets the A/D data time length of the signal to be measured.

Switches the setting method of the threshold level used to judge
whether the frame exists or not between automatic and manual.

Auto: Sets the threshold level automatically.

Manual: Sets the threshold level manually.
When “Manual” is selected, the text box for manual
input of the threshold level is displayed.

Sets the measurement conditions for measuring the OFDM signal.

In the OFDM symbol, sets the start position ot the range used for
FFT (demodulation).

[Pilot Track(Amplitude)]

Switches ON and OFF the amplitude correction function which
uses the pilot subcartier.

ON: Uses the amplitude correction function.

OFF: Does not use the amplitude correction function.
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5.5.1 {MEAS CONTROL}

[Pilot Track(Phase)]

[Equalizer Data]

[Equalizer]

Switches ON and OFF the phase synchronization function which
uses the pilot subcarrier.

ON: Uses the phase synchrenization function.

OFFE: Does not use the phase synchronization function.

The Equalizer data is calculated by touching the button.
The frequency characteristics correction data is calculated based
on the measurement results of the Mag Flatness Spectrum and the
Phase Error Spectrum. The Equalizer data is retained until re-cal-
culating,

IMPORTANT:

To calculate the Equalizer data, the frame analysis must be
completed.

If the measurement conditions (INPUT, FREQ, STD, the
number of FFT points or the FFT sampling frequency) are
different from the conditions on which the measurement
resuits used in the data calculation are taken, the Equalizer
data is invalid and cannot be used.

Switches the Equalizer function ON and OFF,

ON: Uses the Equalizer function.
The trequency characteristics are corrected by using the
Equalizer data.

OFF: Does not use the Equalizer function,

IMPORTANT:
The Equalizer function cannoi be used when the Equalizer
data does not exist or is invalid.

[CH Estimation (Preamble)]

Switches ON and OFF the channel correction function which uses
the preamble (LTS of IEEEB02.11a, Section C of HiperLAN/2 or
Section C of HISWANz).

ON: Uses the channel correction function.
The frequency characteristics are corrected.

OFF: Does not use the channel correction tunction.

[CH Estimation (Preamble+Data)]
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Switches ON and OFF the channel correction tunction which uses
the preamble (LTS of TEEES02.114a, Section C of HiperLAN/2 or
Section C of HISWANa) and the data analysis results.

ON: Uses the channel correction function.
The frequency characteristics are corrected.

OFF: Does not use the channel correction tunction.
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5.5.1 [MEAS CONTROL}

IMPORTANT:

The Equalizer function has an exclusive relationship with
the CH Estimation (Preamble) function and CH Estimation
(Preamble+Data) function. Two or more functions cannot
be sef to ON at the same fime. If one of the three functions
is set to ON, the other two functions are automatically set to
OFF.

[Meas Condition] Valid in the Multi Frame mode. Sets the Total Result measure-
ment conditions.

Frame:

Symbol:

Measures the set number of Frames,

Measures the set number of Symbols.

Frame & Min Symbol:

Measures the set number of Frames. However, any
Frame whose number of symbols in the data part is less
than Min Symbol is not measured.

[Meas Frame Number] Valid in the Multi Frame mode. Sets the number of frames
required for Total Result measurement.

[Meas Min Symbol Length]

Valid in the Multi Frame mode. Sets the minimum number of
symbhols per frame required for Total Result measurement.

[Meas Symbol Length] Valid in the Multi Frame mode. Sets the number of symbols
required for Total Result measurement.

[EVM Trigger] Valid in the Multi Frame mode. Sets the EVM trigger ON and
OFFE.
ON: Turns on the EVM trigger function.
OFF: Turns off the EVM trigger function,
When the tfunction is turned on, a text box for input of
the threshold is displayed.
[EVM Threshold]

Sets the threshold when the EVM Trigger is turned on.

[User Table]

[Continuous Signal]  Enabled during measurement of the
signal to be measured is continucus wave or not.

ON:
OFF:

[Analysis Start Offset] Enabled during measurement of the 1
sis start point of the frame to be measured.

i Set whether the

Measures continuous wave.

Analyzes burst signal.

ke Sets the analy-

MEMO:

If any signal of specifications different from those of the
OFDM symbol, such as preamble added to the beginning of
the frame, is analyzed, an error in the measurement resuli
may occur. This function is used fo remove such signals
from the measuring range.
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5.5.1 {MEAS CONTROL}

[Flatness Separate Offset]
Sets the subcarrier range for Spectral Flatness measurement in
accordance with standards such as IEEE8(02.11a.

A
up 2
Sersnde
i
{ Subcarrier

Flatness Separate Offset

\ J

Symunetric
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5.5.2 {INPUT}

5.5.2 {INPUT}

Tt you touch the {INPUT]} key, the soft key for setting the input form for inputting to the measurement
equipment will be displayed on the soft menu bar.

IINPUT]
L

— % | InputRF |
: Baseband Input DC :
1 1Q Inverse ON/OLI) |

etup button, the dialog box for setting
the input form for 1nputt1ng to the measurement equipment will be
displayed. Set in accordance with the measuring signal.

[Input] Sets the signal input charmmel.
RE: Sets to the RF signal input.

Baseband (I1&Q):
Sets to the 1Q) signal (haseband) input.

[Baseband Input] Sets the coupling when the 1Q signal is input.
AC: Selects the AC coupling,
DC: Selects the DC coupling.

[1Q Inverse] Selects phase inversion or no phase inversion for the signal to be
measured.

ON: Inverts.

QFF: Does not invert.
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5.5.3 {TRIGGER

55.3 {TRIGGER}

When you touch the {TRIGGER} button, the soft keys related to the trigger setup are displayed on the
soft menu bar.

{TRIGGLER}
L [

*e button, the soft keys related

When you touch the | T ,
aved on the soft menu bar.

to the trigger setup are

isp
Obtains and analyzes data according to the internal timing of the
measuring instrument.

Obtains and analyzes data synchronized with the IF signal.

Obtains and analyzes data synchronized with the external signal
entered into the EXT TRIG IN 1 connector. The threshold level
tor Ext1 is tixed to the TTL level.

Obtains and analyzes data synchronizing with the external signal
entered into the EXT TRIG IN 2 connector.
The threshold level for Ext2 can be set.

Obtains and analyzes data synchronizing with the trigger of an
optional function,

MEMQO: For information on the directions for use of the link trigger,
refer to the manual of the option in which the link trigger is
used.

Returns to the previous sott key array on the soft menu bar,

Switches the polarity of the trigger slope.
Available only for IF Power, Ext1, and Ext2.

+: Starts sweep at the rise of a trigger.
- Starts sweep at the fall of a trigger.

Sets the delay time from the trigger point, Ts available only for TF
Power, Extl, and Ext2. When analyzing, the start position of AD
data acquisition is shifted to the delay time.
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5.54 {STD}

Tf you touch the {STD} button, the soft key for setting the analyzing parameter will be displayed on the
soft menu bar.

STD)
L |Standard]
1EEE802.11a
HiperLAN/2
HiSWANa

Apply

|Parameters|
Modulation: Auto Detect
Modulatien:Manual Setup
FFT Sample Freq
FI'T Point
(1 Sample Number

Apply

[Setup]
Setup Subcarrier Number:Start Number
Setup Subcarrier Number:Stop Number
Subcarrier Type
Subcarrier Modulation
Apply

|Search]
Direct Jumping:Subcarrier Number
Apply
Page Jumping:Subcarrier Area
Apply

| Typel
[Modulation]
[Prev]

|Next|
[Apply]
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5.54 {STD}

[No.|

[Typel
[Modulation]
[Prev]
[Next]

[Apply|

[Standard]

[Parameters]

[Modulation]

[Auto Detection]

Measures the IEEER02.11a signal. It will be set to the measuring
conditions conforming to the standards.

Measures the HiperLLAN/2 signal. It will be set to the measuring
conditions conforming to the standards,

Measures the HISWANa signal. Tt will be set to the measuring
conditions conforming to the standards.

Measurement can be performed setting arbitrarily the number,
type, modulation system, etc. of subcarriers. For measuring con-
ditions, arbitrarily set ecach measuring parameter with the

» Lo

Displays the dialog box for setting measuring parameters. Sef in
accordance with the measuring signal.

By setting the number of subcarriers, the range will be set auto-
matically, Manual setting is not possible.

Sets the type of each subcarrier.
Sets the modulation system for each subcarrier.
Moves the page upwards.

Moves the page downwards.

Generates the User Table, applying all arbitrary parameters set in
the ] 4

This key is used in the L% - mode, to copy settings con-
forming to standards s 02.11a. After selecting the
standard to be copied, if you press the Apply button, the setting of
Type and Modulation for each subcarrier is changed to the setting
for the selected standard.

Use this key for changing a part of the setting based on the setting
of each standard.

=

Sets the measuring parameter, Set in accordance with the measur-
ing signal.

The modulation system of each data subcarrier of the signal to be
measured is automatically detected by the measurement equip-
ment and measured.

[Manual Setup] Measurement is performed by fixing the modulation system of

[FFT Sample Freq]

[FFT Point]
[GI Sample Number]
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each subcarrier of the signal to be measured to the system set arbi-
trarily with Modulation in the [Edit Table] dialog box.

NOTE:  For measurement in the User Table, the modulation systems
of all individual data subcarriers in the same frame must be
the same.

Sets the sampling trequency of the data of the signal to be mea-
sured for FFT (demodulation).

Sets the point number of FFT.

Sets the number of point of GT (guard interval).
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5.5.4 {STD}

[Apply] If you press this button, each setting of the Parameter tab in the
[Edit Table] dialog box will be applied to the table being edited.

CAUTION: This [Apply] button only determines the parameter for
editing and no User Table for measurement will be cre-
ated.

Press the [Apply]| bution on the bottom right of the
[Edit Table] dialog to create User Tables for measure-
wment.

[Setup] This function is to perform setting of several subcarriers together
in setting the measuring parameter tor each subcarrier in accor-
dance with the measuring signal.

[Setup Subcarrier Number]

[Start Number] Sets the subcarrier number at the start point of the range in per-
forming measuring parameter setting for multiple subcarriers
together.

[Stop Number] Sets the subcarrier number at the end point of the range in per-
forming measuring parameter setting for multiple subcarriers
together.

[Subcarrier Type] Sets the type of each subcarrier.

[Subcarrier Modulation|
Sets the modulation system of the subcarrier.

[Apply] If you press this button, each setting of the Setup tab in the [Edit
Table] dialog box will be applied to the table being edited.

CAUTION: This [Apply] button only determines the parameler for
editing and no User Table for measurement will be cre-
ated.

Press the [Apply] button on the bottom right of the
[Edit Table] diciog to create User Tables for measure-
ment.

[Search] Use this function to search for a specific subcarrier from the sub-
carrier setting list.

[Direct Jumping] Use this function to search for a specific subcarrier.

[Subcarrier Number]
Sets the subcarrier number to be searched for.

[Apply] If you press this button, the set subcarrier for which search has
been performed will be displayed in the center of the list.

[Page Jumping] Use this function to search for a page for setting a specitic subcar-
rier.

[Subcarrier Area]
Sets the range of the subcarrier to be searched for.

[Apply] It you press this button, the page that includes the subcarrier of the
set number for which search has been performed will he dis-
played.
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5.5.5 {DISPLAY}

5.5.5 {DISPLAY}

When you touch the {DISPLAY} button, the sott keys related to the display screen setup are displayed on
the soft menu bar.

{DISPLAY}
L [

o Lrrerman 1
' EVM Time
Mag Error Time
Phase Error Time
Mag Flatness Time
Power Time
Constellation
Center Freq Error Time
Preamble Freq Error Time
No Display
EVM Spectrum
Mag Error Spectrum
Phase Error Spectrum
Mag Flatness Spectrum
Power Spectrum
Total Result
Demodulated Data
Spectrogram
[Time Trace]
RMS
Avg
Specified Subcarrier
Plot All Results
Center Freq Error
[Spectrum Trace]
RMS
Avg
Specified Symbol
Plot All Results
[Constellation]
Specified Subcarrier
Specified Symbol
All

Displays the dialog hox used to set the type of the display result
in the active window on the OFDM result display screen.

Selects [Format] of the display result, and sets the selected For-
mat in more detail by setting [Time Trace], [Spectrum Trace],
and [Constellation].

[Format] Selects the type of the display result.
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[EVM Time]

[Mag Error Time]

[Phase Error Time]

[Mag Flatness Time]

[Power Time]

[Constellation]

5.5.5 (DISPLAY}

Displays the EVM of each symbol on a graph.

On the graph, the vertical axis shows EVM (dB) and the horizon-
tal axis shows time (symbol). The EVM RMS value traces, the
EVM value trace of any one of the subcarriers, or the EVM value
plot of each symbol or subcarrier can be displayed.

Displays the Magnitude Error of each symbol on a graph.

On the graph, the vertical axis shows Magnitude Error (dB) and
the horizontal axis shows time (symbol),

The Magnitude Error RMS value trace, the Magnitude Error value
trace of any one of the subcarriers, or the Magnitude Error value
plot of each symbol or subcarrier can be displayed.

Displays the Phase Error of each symbol on a graph.

On the graph, the vertical axis shows Phase Error (deg) and the
horizontal axis shows time (symbol). The Phase Error average
value trace, the Phase Error value trace of any one of the subcar-
riers, or the Phase Error value plot of each symbol or subcarrier
can be displayed.

Displays the Magnitude Flatness of each symbol on a graph.

On the graph, the vertical axis shows Magnitude Flatness (dB)
and the horizontal axis shows time (symbol}. The Magnitude Flat-
ness average value trace, the Magnitude Flatness value trace of
any one of the subcarriers, or the Magnitude Flatness value plot of
each symbol or subcarrier can be displayed.

Displays the power of each symbol on a graph.

On the graph, the vertical axis shows power (dBm) and the hori-
zontal axis shows time (symbol}. The average power value trace,
the power value trace of any one of the subcarriers, or the power
value plot of each symbol or subcarrier can be displayed.

Displays the constellation. On the graph, the vertical axis shows
the magnitude of the T signal and the horizontal axis shows the
magnitude of the Q signal. Constellations of all symbols or sub-
carriers, the constellation of any one of the subcarriers, or the con-
stellation of any one of the symbols can be displayed.

[Center Freq Error Time]

Displays the center frequency error of each symbol on a graph.
On the graph, the vertical axis shows the trequency error (Hz) and
the horizontal axis shows time (symbol). The center frequency
error trace and the average value can be displayed.

[Preamble Freq Error Time]

[No Display|
[EVM Spectrum]

Displays the center frequency error of the preamble (STS: Short
Training Symbols) on a graph.

The result is displayed only when IEEE802.11a is measured.

On the graph, the vertical axis shows the frequency error (Hz) and
the horizontal axis shows time (sec).

Nothing is displayed.

Displays the EVM of each subcarrier on a graph.

On the graph, the vertical axis shows EVM (dB) and the horizon-
tal axis shows frequency (subcarrier). The EVM RMS value
traces, the EVM value trace of any one of the symbols, or the
EVM value plot of each symbol or subcarrier can be displayed.
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5.5.5 {DISPLAY}
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[Mag Error Spectrum]

Displays Magnitude Error of each subcarrier on a graph,

On the graph, the vertical axis shows Magnitude Error (dB) and
the horizontal axis shows frequency (subcarrier). The Magnitude
Exror RMS value trace, the Magnitude Error value trace of any
one of the symbols, or the Magnitude Error value plot of each
symbol or subcarrier can be displayed.

[Phase Error Spectrum]

Displays Phase Error of each subcarrier on a graph. On the graph,
the vertical axis shows Phase Error (deg) and the horizontal axis
shows frequency (subcarrier). The Phase Error average value
trace, the Phase Error value trace of any one of the symbols, or the
Phase Error value plot of each symbol or subcarrier can be dis-
played.

[Mag Flatness Spectrum|]

[Power Spectrum]

[Total Result]

Displays the Magnitude Flatness of each subcarrier on a graph.
On the graph, the vertical axis shows Magnitude Flatness (dB)
and the horizontal axis shows frequency (subcarrier).

The Magnitude Flatness average value trace, the Magnitude Flat-
ness value trace of any one of the symbols, or the Magnitude Flat-
ness value plot of each symbol or subcarrier can be displayed.

Displays the power of each subcarrier on a graph,

On the graph, the vertical axis shows power (dBm) and the hori-
zontal axis shows frequency (subcarrier). The average power
value trace, the power value trace of any one of the symbols, or
the power value plot of each symbol or subcarrier can be dis-
played.

Displays the total of the measurement values of all subcarriers for
the symbols in the measurement range as the result.

* RMS EVM (dB): Modulation Accuracy

* Mag Error (dB): Magnitude Error

* Phase Error (deg): Phase Error

* Center Frequency Error (Hz, ppm): Center Frequency Error

» Power (dBm, dBm/MHz, W, W/MHz): Power

* Rate: Transmission rate

* Leak-Power (dB): Center Frequency Leakage Power

» Relative to overall power: Relative to the overall power

* Relative to subcarrier average power: Relative to the average
power of all subcarriers

* Spectral Flatness (dB): Spectral Flatness
* Number of Meas. Symbol: Number of symbols measured
* Number of Meas. Frame: Number of frames measured

* Number of A/D Capture: Number of A/D data captures
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[Demodulated Data]

[Spectrogram]

[Time Trace]

[RMS]

[Avg]

[Specified Subcarrier]

[Plot All Results]

[Center Freq Error]

5.5.5 (DISPLAY}

The demodulated data on the signal measured is displayed.

Tt is displayed for each symbol and subcarrier in a hexadecimal
number respectively. The subcarrier type and the modulation sys-
tern are distinguished by color. The demodulated data on the first
10 symbols (when the dual or quad display is selected) or the first
24 symbols (when the single display is selected) in the measure-
ment range is displayed on the screen. To see the demodulated
data on the subsequent symbols, change the measurement range.
All the demodulated data in the measurement range can be saved
in a file.

BPSK: purple

QPSK: green

16QAM: light blue

64QAM: cream

Pilot subcarrier:yellow

When there are no subcarriers, red asterisks (**) are displayed.

Displays the spectrogram.

Displays the time change of the spectrum of the measurement sig-
nal. The vertical axis shows time (symbol) and the horizontal axis
shows frequency (subcarrier). The color shows the power
strength.

Sets the result graph that has a horizontal axis showing time (sym-
bol}. The checked items are displayed on the graph. Multiple
items can be selected.

Displays the RMS value of the measurement result on a trace.

NOTE: RMS can be selected only for EVM Time and Mag Error
Time.

Displays the average value of the measurement result on a trace.

NOTE:  Avg can be selected only for Phase Error Time, Mag Flat-
ness Time, Power Time, and Center Freq Ervor Time.

Sets the subcarrier number to be displayed on a graph.

NOTE:  This cannot be selected for Center Freq Error Time.

Displays measurement values of all subcarriers for each symbol
on a plot.

NOTE:  This cannot be selecied for Center Freq Error Time.

Displays the center frequency error of each symbol on a trace.
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[Spectrum Trace]

[RMS]

[Avg]

Sets the result graph that has a horizontal axis showing frequency
(subcarrier). The checked items are displayed on the graph. Mul-
tiple items can be selected.

Displays the RMS value of the measurement result on a trace.

NOTE: RMS can be selected only for EVM Time and Mag Error
Tine.

Displays the average value of the measurement result on a trace.

NOTE:  Avg can be selected only for Phase Error Time, Mag Flat-
ness Time, and Power Time,

[Specified Symbol]

Sets the symbol number to be displayed on a graph.

[Plot All Results]

[Constellation]

Displays measurement values of all symbols for each subcarrier
on a plot.

Performs setup related to the constellation display.
The checked items are displayed. Only one item can be selected
atatime,

[Specified Subcarrier]

Displays the constellation of any one of the subcarriers.

[Specified Symbol]

[All]
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Displays the constellation of any one of the symbols.

Displays the constellations of all symbols and subcarriers.

Selects the single display.
Selects the dual display.

Selects the quad display.
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5.5.6 (SCALE}

5.5.6 {SCALE}

It you touch the [SCALE] button, soft keys related to the scale setting of the X and Y axes of the active
display window are displayed on the soft menu bar.

{SCALI}

Sets the minimum value of the X axis.
Sets the maximum value of the X axis.
Sets the maximum value of the Y axis.

Sets the minimum value of the Y axis.
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5.5.7 {MKR}

It you touch the {MKR]} button, the soft keys for setting the markers will be displayed on the side menu bar,

{MKR}
L

Sets the X-axis position (subcarrier and symbol) of the normal
marker position.

Switches between ON and OFF of the delta marker display func-
tion.

ON: Displays the delta marker in the same position as that
for the normal marker. Displays the relative value to the
normal marker (measured value such as EVM) in the
marker area.

OFFE: Deletes the display of the delta marker.

Moves the marker to the maximum peak of trace within the search
range,

Moves the normal marker between the traces in a case in which
multiple traces exist. Marker moves between the traces every time
this switch is pressed.

Deletes the display of the normal marker.
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5.5.8

5.5.8 (LEVEL}

{LEVEL}

Tf yvou touch the {LLEVEL} button, the soft keys for setting the attenuator, reference level, etc. will be dis-
played on the soft menu bar.

ILEVEL}
L

Set the reference level to the optimum value in accordance with
the signal to be measured. Executes Auto Level Set when the key
is pressed.

IMPORTANT: During Auto Level Set execution, the level of the signal
to be measured shall be constant.

Sets the reference level.

Sets the attenuator.

Auto: Automatically sets the attenuator value based on the
reference level.

Man: Sets the attenuator value manually.

Sets ON and OFF of the Min ATT function.

On: Sets the minimum value of the attenuator and performs
testriction regardless of ATT Auto or Manual.

Off: Releases the restriction on Min ATT.
Sets ON and OFF of the preamp function.

Switches ON and OFF the offset function of the reference level,

On: Sets the offset value and changes only the display of the
reference level for the offset value.
(Reference level displayed value = Set value + Offset
value)

Off: Cancels the offset function.
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5.5.9 {FREQ}

5.5.9
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{FREQ}

When you touch the {FREQ} button, the soft keys related to the measurement frequency setup are dis-

played on the soft menu bar.

{FREQ}
L

Sets the center frequency of the measurement signal.

CAUTION: Set the center frequency correctly. If it is set incor-
rectly, an error may occur in the cenler frequency
error measurement and the measurement may be
incorrect.

When the channel number is set, the center frequency is antomat-
ically set by using the following formula.

(Center frequency) = (Channel interval) x (Channel number +
Channel offset) + (Start frequency)

The parameters such as the channel interval and the channel
number setting tange depend on the Standard selected by
[Special] — [STD...]. For more information, refer to the R3681
Series User's Guide.

Switches the center frequency offset function ON and OFF.

On: Sets the offset value and changes only the displayed
center frequency by the offset value.
{Displayed center frequency = Set value + Offset value)

Off: Cancels the offset function.
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5.5.10

5.5.10 Measurement Tool Bar

Measurement Tool Bar

Functions such as waveform range selection, active window selection, ete. are displayed as icons.

Each function can be used by touching the corresponding icon.

: Enlarging icon: Use this icon for enlarging the waveform displayed on the win-

dow. If you touch this icon after specifying the range with the
range specification icon, the range will be enlarged.

: Diminishing icon: Use this icon for diminishing the waveform displayed on the win-
dow,

Range specification icon (X-axis mode):
Specifies the range on the window on which the waveform is dis-
played. Touch both sides of the range to be specified after touch-
ing the icomn.

: Range specification icon (Range mode):

Specifies the range on the window on which the waveform is dis-
played. Touch the top left and bottom right of the range to be spec-
ified after touching the icon.

: Peak search icon: The marker will be placed by searching the pealk of the waveform
in the range specified by the range specification icon.

: Switching the active window:

This function is used to turn one of multiple split windows to an
active state.

: Switching the window:  Switches between the waveform window and the result window,

: Cursor specification icon: Specifies the signal to be measured with the cursor.

Select the signal to be measured on the Frame Selection screen
after touching the icon.
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6.1

6. SCPT COMMAND REFERENCE

SCPI COMMAND REFERENCE

This chapter describes the SCPI command reference for this instrument.

Command Reference Format

This section describes the format of explanations of each command described in this chapter,
Explanations of each command include the following items:

Function description

SCPI command

Parameter

Query reply

*  [Function description]
The usage of commands and operation of this instrument when they are executed.
»  [SCPI command]

The SCPI command shows the syntax of a command sent from the external controller to this instrument.
The syntax consists of a command part and a parameter part. The command part and parameter part are
delimited by a space.

When there are multiple parameters, they are delimited by commas (,). The three points (...) displayed
between comimas represent the parameter(s) omitted in the position.

For example, the description <numeric value 1>,..., <numeric value 4> shows that four parameters, <nu-
meric value 1>, <numeric value 2>, <numeric value 3>, and <numeric value 4>, are required.

When the parameter is a character string type such as <character string>,<character string 1>, the pa-
rameter must be enclosed in double quotation marks (7). When the parameter is <block>, it shows the
block format data.

The part written in lowercase alphabetical characters in the syntax shows that it can be omitted.
For example, “:CALibration:CABLe” can be abbreviated to “:CAL:CABL.”
The marles used in the syntax are detined as follows:
<> Shows a parameter required for sending a command
[1: Shows that the command is optional
It can be omitted
{}: Shows that only one item is required to be selected from multiple items
| Written in curly brackets {..} and used as a delimiter for multiple items
<chz: Written in the command header and shows the target input channel number of the command

The channel number can be omitted. However, when it is written, the channel number 1 is
selected

<screenz:  Written in the command header and shows the target screen number of the command
The screen number can be omitted. However, when it is written, a value trom 1 to 4 is se-
lected
H{1[213}4}1]
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6.1 Command Reference Format

6-2

For example, when a syntax below is specified, :CALC:CORR:EDEL:TIME 0.1 and :
CALCULATE1:SELECTED:CORR:EDEL:TIME 25E-3 are valid.

Syntax: CALCulate{[1][23]4 }[:SELected]:CORRection:EDELay:TIME <numeric value>

[Parameter]

Describes a parameter required for sending a command,

When the parameter is a numeric type or a character (string) type, it is enclosed in angle brackets (< >).

When the parameter is an optional type, it is enclosed in curly brackets ({ }).

In this manual, parameter types are described in the following formats:

< int >: A numeric value that can be input in the format NR1, NR2, or NR3 and rounded to an in-
teger in this instrument

< real >: A numeric value that can he input in the format NR1, NR2, or NR3 and rounded to a valid-
digit real number in this instrument

<bool > String of OFF|ON

< ST > A character string or alphanumeric symbols enclosed in quotation (* ) or double quotation
(** 7y marks

<block>: Block data type
The content of data is an 8-bit binary data array

<type >  Character data selected from multiple types

[Query reply|
When there is a query reply to the command, the data format used for reading the query is described.

Each parameter to be read is enclosed in curly brackets ({ }). When multiple items delimited by a ver-
tical bar (|) exist in curly brackets ({ }), only one of those items is read out. When multiple parameters
are read out, they are delimited by commas (,). The three points (...) displayed between commas repre-
sent the data omitted in the position. For example, the description {numeric value 1},..., { numeric value
4} shows that four parameters {numeric value 1}, { numeric value 2}, {numeric value 3}, and {numeric
value 4} are read.

When the parameter to be read is enclosed in square brackets ([ ]), the parameter may be omitted, de-
pending on the measurement result, etc.

When the parameter to be read is a value in a unit, the description like “Unit: dBm" is added to display
the unit of the parameter value. However, only when the parameter is described in a level unit “dBm”,
the level unit selected at that time will be applied to the parameter.
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6.2 Common Commands

This section describes IEEE common commands.

6.2 Common Commands

Function description SCPI Command Parameter Query reply Remarks
Clears the status byte and related data | *CLS - -
Magcro detinition for GET *DDT <block> <block> #]
Sets the standard event status enable | *ESE <int> <int>
register
Reads the standard event status regis- | *ESR? - <int>
ter
Device inquiry *IDN? - <slr> *2
Notice of completion of all running *OPC - 1
operations
Loads the device seftings *RCL <int> | POFF - *3
Resets the device *RST - -
Saves the device settings *SAV <int> <int>
Sets the service request enable register | *SRE <int> <int>
Reads the status byte register *STB? - <int>
Triggers the device *TRG - -
Waits for the completion of all run- FWAI - -

ning operations

#1  If the *DDT? command is executed when the macro is undefined, zero-length block data (#10) is returned.
2 <«str> 1s output in the following format: maker name, model name, serial number and version number,
*¥3  POFF indicates the parameter settings at the last power-off
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6.3 List of Commands

6.3 List of Commands

6.3.1 Subsystem-SYSTem

Function description SCPI command Parameter Query reply | Remarks

Contig

Measurement system selection :S¥YSTem:SELect SANalyzer| SAN|MAN
MANalyzer

Modulation
Modulation analysis system selection :SY STem:SELect: MO Dulation OFDM QOFDM

Preset
Fach measurement system parameter :SYSTem:PRESet - -
initializaton
All measurement systems initialization  [:SYSTem:PRESet:ALL - -

Log
Tnguiry about the errer that occurred last [:SYSTem:ERRor? - <int>,<str>
Tnguiry about the details of the error log [:SYSTem:ERRor: ALL? - <int>,<str>

6.3.2 Subsystem-INPut

Function description SCPI command Parameter Query reply | Remarks

ATT/Preamp
ATT setting (Manual) :INPut<ch=1[2>:ATTenuation <real> <real>
ATT¢Auto/Manual) JINPut<ch=1[2>: ATTenuation: AUTO OFF|ON OFF|ON
Min ATT setting :INPut<ch=1|2>: ATTenuation:MINimum <real> <real>
Min ATT ON/OFF :INPut<ch=1[2>: ATTenuation:MINimum:STATe OFF|ON OFF|ON
Preamp ON/OFF JINPut<ch=1|2>:GAIN:STATe OFF|ON OFF|ON

Toput Setup
Tnput Signal RF/Baseband | :INPut<ch=1|2>:5IGNal RF[BASeband RFBAS *]
Baseband Tnput AC/DC | :INPur<ch=1[2>:BASeband ACDC AC|DC *2
1Q Inverse ON/OFF [INPut<ch=1[2>:1Q:IN Verse OFF|ON OFF|ON

*1; The Level setting item is invalid when selecting the Baseband.
#2e Only valid when selecting the Baseband.
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6.3.3 Subsystem-SENSe

6.3.3 Subsystem-SENSe
. _— Rem
Function description SCPI command Puarameter Query reply arks
FREQuency
Center Freq setting |:SENSe<ch=1]2>]:FREQuency:CENTer <real> <real>
Center Number setting | [:SENSe<ch=1]{2>]:FREQuency:CHANnel:NUMBer  |<int> <ine>
Freq Offset setting [:SENSe<ch=1]2>1:FREQuency:OFFSet <real= <real> *3
Freq Offset ONJOFF | [:SENSe<ch=1|2>]:FREQuency:OFFSer:STATe OFF|ON OFF|ON
Auto Level Set
Autoe Level Set |:SENSe<ch=1]2>|:POWer:LEVe:AUTO - -
execution
Measurement Control
Multi Frame/Single |:SENSe<ch=1]2>]:CONDition:FR A Me MULTI[SINGle MULT|SING
Frame selection
Measurement Parameters
(AD Capture}
AD Capture Length |:SENSe<ch=1|2>|:CONDition:CAPTure:LENGth <real> <real>
setting
Threshold Level setting | [:SENSe<ch=1|2>]:CONDition:THReshold <real> <real> *4
(Manual)
Threshold Level [:SENSe<ch=1|2>]:CONDition: THReshold: AUTO OFF|ON OFF|ON
(auto/manual)
Measurement Parameters
{OFDM}
Symbol Timing setting | [:SENSe<ch=1[2>]:CONDiton:STIMing <int> <ing>
Pilot Track [:SENSe<ch=1]2>]:CONDition:PTRAck: AMPLitude |[OFF|ON OFF|ON
(Amplitude) ON/OFF
Pilot Track [:SENSe<ch=1|2>1:CONDition:PTRAck:PHASe OFF|ON OFF|ON
(Phase) ON/OFF
Equalizer ata |:SENSe<ch=1[2>|:CONDition:EQUAlizer:DMAKe - -
Calculation
Equalizer ON/OFF [:SENSe<ch=1]2>]:CONDition:EQUAlizer:FUNCtion [OFF|ON OFF|ON *3
CH Estimation [:SENSe<ch=1|2>1:CONDition:CES Timation: OFF|ON OFF|ON *5
(Preamble} ON/OFF PREAmble
CH Estimation |:SENSe<ch=1[2>|:CONDition:CESTimation:PDATa  [OFF|ON OFF|ON *5
(Preamble+Data)
ON/OFF
*3: Setting becomes possible when Frequency Oftset is ON,
*4: Setting becomes possible only when Threshold Level is Manual.
*5: Channel Estimation and Equalizer are exclusive controls.
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6.3.3 Subsystem-SENSe

Offset setting

. . R
Function description SCPI command Puarameter Query reply .Ue]:;l
Meas Condition setting | [:SENSe<ch=1|2>]:CONDition:MCONdition FRAMe|[FMSYmbol| | FRAM|FMSY|SYMB

SYMBol

Meas Frame Number | [:SENSe<ch=1|2>1:CONDition:MFRame:NUMBer <int> <ine>
setting
Meas Minimum |:SENSe<ch=1[2>|:CONDition:MMS Ymbol:LENGth  |<int> <ing>
Symbol Length seting
Meas Symbol Length | [:SENSe<ch=1|2>[:CONDition:SY Mbol:LENGth <int> <ine>
setting
EVM Trigger ON/OFF |[:SENSe<ch=1|2>1:CONDition:ETRigger OFF|ON OFF|ON
EvM Trigger |:SENSe<ch=1[2>|:CONDition:ETRigger:LEVel <reul> <reul>
Threshold setting

Measurement Parameters

(User Table}
Continuous Signal [:SENSe<ch=1]2>1:CONDition:CSIGnal OFF|ON OFF|ON
setting
Analysis Start Offset |:SENSe<ch=1[2>|:CONDition:STARt:OFFSet <redl> <reul>
setting
Flatness Separate [:SENSe<ch=1]2>]:CONDition:FSEParate:OFFSet <int> <ine>

STD

Specification Mode

[:SENSe<ch=1|2>]:51GNal:STANdard

OFDM1|OFDM?2|

OFDMI1|OFDM2|

setting

Ber

selection OFDM3|USER OFDM3|USER
OFDM1: IEEER02.11a
OFDM2: HiperLAN/2
OFDM3: HiSWANa
USER: User Table
Edit Table (Standard)
Copy of Standard |:SENSe<ch=1]2>:SIGNal: STANdard:DATA OFDM1|OFDM2| OFDMI|OFDM2|
setting OFDM3 OFDM3
OFDM1: [EEERO2,11a
OFDM2: HiperLAN/2
OFDM3: HiSWANa
Edit Table (Parameters)
Modulation Auto |:SENSe<ch=1[2>:SIGNal: MODulation: DETector: OFF|ON OFF|ON
Detection ON/OFF AUTO
FFT Sample Freq [:SENSe<ch=1]2>]:SIGNal:FFT:SAMPle:FREQuency |[<real> <real>
setting
FFT Point setting [:SENSe<ch=1|2>1:STGNal:FFT:POTNt <int> <ine>
GI Sample Number |:SENSe<ch=1[2>:SIGNal: GINTerval:S AMPle:N UM- | <int> <int>
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6.3.4 Subsystem-TRIGger

Function description SCPI command Parameter Query reply ]:fll:]
Edit Table (Setup)
Subcarrier Number |:SENSe<ch=1[2>:SIGNal: SUBCarrier: STARt <int> <11
Start setting
Subcarrier Number |:SENSe<ch=1]2>]:SIGNal: SUBCarrier:STOP <int> <ine>
Stop setting
Subcarrier Type [:SENSe<ch=1|2>1:51GNal:SUBCarrie: TYPE OFF|DATA| OFF|DATA|POS|NEG
setting POSitive|NEGative
Subcarrier Type |:SENSe<ch=1]2>|:SIGNal: SUBCurrier; TYPE:STATe [OFF|ON OFF|ON
setting ON/OFF
Subcarrier Modulation | [:SENSe<ch=1[2>]:3IGNal:SUBCarrier:MODulation | BPSK|QPSK| BPSK|QPSK[QAMI16]|
setting QAMI6IQAME4| | QAMGHQAM256
QAM256
Subcarrier Modulation |[:SENSe<ch=1|2>]:5IGNal:SUBCarrier: OFF|ON OFF|ON
setting ON/OFF MODulation:STATe
Retlection of changing | [:SENSe<ch=1[2>:SIGNal:SUBCarrier:DATA:APPLy |- -
parameters
Edit (Subcarrier Table)
Subcarrier Type [:SENSe<ch=1|2>1:5IGNal:SUBCarrie TYPE:DATA |<int>,OFF|DATA| |OFF|DATA|POSNEG
OFF/Data/Pos/Neg POSitive|NEGative
Subcarrier Modulation | |:SENSe<ch=1|2>:SIGNal:3SUBCarrier; <int>, BPSK|QPSK| |<int>, BPSK|QPSK|
sefting MODulation:DATA QAMI6|QAMG4| QAMI16/QAMS4|
QAM256 QAM256
6.3.4 Subsystem-TRIGger
Function description SCPI command Purameter Query reply | Remurks
SEQuence
Trigger Source ‘TRIGger<ch=1|2>|:SEQuence|:SOURce IMMediate|IF| IMM|IFIEXTI|
EXTernal I|EXTernal?2| EXT2|LINK
LINK
Trigger Slope :TRIGger<ch=1|2>[:SEQuence]:SLOPe POSitive|NEGative POS|NEG
IF Level setting :TRIGger<ch=1|2>|:SEQuence|:LEVeLIF <real> <real>
Ext Level setting ‘TRIGger<ch=1|2>|:SEQuence]:LE Vel:EXTemal <real> <real>
Trigger Delay setting | :TRIGger<ch=1[2>[:SEQuence]:DELay <real> <real>
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6.3.5 Subsystem-INITiate

6.3.5 Subsystem-INITiate
Function description SCPI command Parameter Query reply |Remarks
INITiate
Repeat Measurement | :INTTiate<ch=1|2>:MEASure:REPeat - -
execution
Single Measurement :INITiate<ch=1[2>:MEASure:SINGle - -
execution
Measurement stop :INTTiate<ch=1[2>:ABORt - -
6.3.6 Subsystem-DISPlay
Function description SCPT command Parameter Query reply Remarks
WINDow
Ref Level setting :DISPlay<ch=1|2>[:WINDow<sern=1>]: <real> <real> *H
TRACe:Y[:SCALe|:RLEVel
Level Oftfset setting | :DISPlay<ch=1|2>[:WINDow<sern=1>|: <real> <reul> *7
TRACe:Y|:SCALe]:RLEVel:OFFSet
Level Offset :DISPlay<ch=1|25[:WINDow<scrn=1>]: TRACe: OFF|ON OFF|ON
ON/OFF Y[:SCALe :RLEVel:OFFSet:STATe
Multi Screen setting | :DISPlay<ch=1|2>: WINDow<sern=13] SINGIe|[DUAL|QUAD SING|DUAL|QUAD
Active Screen set- | :DISPlay<ch=1[2>[:WINDow<scrn=1|2|3[4>1:ACTive | - 12|34
ting
Analysis Display :DISPlay<ch=1|2>:PAGE AD|OFDM AD|OFDM
Screen switching
Screen Format :DISPlay<ch=1|2>[:WINDow<scrn=1|2|3|4>1: OFF|SPECtrogram| OFF|SPEC|TRES)|
setting TRACe:FORMat TRESult|EVMSpectrum| EVMS[EVMT|
EVMTime|MESPectrum| MESP|METI|
METIme|PESPectrum| PESP|PETI|
PETTme|MFSPectrum| MFSP|MFTI|
MFTTIme|CONStellation| CONS|CFET]|
CFETime[PSPEctrum| PSPE[PTIM|
PTIMe|DDATa|PFETime  |DDAT|PFET
Time Trace RMS [ :DISPlay<ch=1|2>[:WINDow<scrn=1|2|3|4>1: OFF|ON OFF|ON
ON/OFF TRACe: TIMe:RMS
Time Trace AVG  [:DISPlay<ch=1|2=;WINDow<scrn=1|2|3[4>1]: OFF|ON OFF|ON
ON/OFF TRACe:TIMe:AVERage

O The setting range depends on whether Peeamp is ON or OFF.
Preamp ON: -170 dBm - +30 dBm

Preamp OFF: -1

70 dBm - +60 dBm

=7 Can only be set when Level Oftset is ON.

6-8




R3681 Series OPT68 OFDM Modulation Analysis Software User’s Guide

6.3.6 Subsystem-DISPlay

Function description SCPI command Parameter Query reply Remarks
Time Trace Speci- [ :DISPlay<ch=1|25[:WINDow<scrn=1|2|3[4>1: OFF|ON OFF|ON
fied Subcacrier ON/ | TRACe: TTMe:SSUBcarrier
OFF
Time Trace Speci- [ :DISPlay<ch=1|2>:WINDow<sern=1|2|3[4>]: <int> <int>
fied Subcarrier TRACe: TIMe:SSUBcarrier:NUMBer
Number setting,

Time Trace All :DISPlay<ch=1|2>]:WINDow<sern=1|2|3[4>]: OFF|ON OFF|ON

Measurement Value | TRACe: TIMe:PLOT:ALL

Plot ON/OFF

Time Trace Center | :DISPlay<ch=1|2>[:WINDow<scrn=1|2|3|4>1: OFF|ON OFF|ON

Freq Error ON/OFF | TRACe: TIMe:CFERror

Spectrum Trace :DISPlay<ch=1[2>|: WINDow<sern=1|2|3[dx>: OFF|ON OFF|ON

RMS ON/OFF TRACe:SPECtrum:RMS

Spectrum Trace :DISPlay<ch=1|2>]:WINDow<sern=1|2|3[4>]: OFF|ON OFF|ON

AVG ON/OFE TRACe:SPECtrum: AVERage

Spectrum Trace :DISPlay<ch=1{2>]: WINDow<scrn=1|2|3[4>: OFF|ON OFF|ON

Specified Symbol | TRACe:SPECtrum:55Y Mbol

ON/OFF

Spectrum Trace :DISPlay<ch=1[2>|: WINDow<sern=1|2|3[dx>: <int> <int>

Specified Symbol | TRACe:SPECtrum:SSY Mbol:NUMBer

Number setting,

Spectrum Trace All | :DISPlay<ch=1|2>]:WINDow<sern=1|2|3[4>]: OFF|ON OFF|ON

Measurement Value | TRACe:SPECtrum:PLOT:ALL

Plot ON/OFF

Constellation Trace [:DISPlay<ch=1|2>[:WINDow<scrn=1|2|3[4>1: ALL|SUBCarrier|SYMBol | ALL|SUBCarvier|

setting TRACe:CONStellation SYMBol

Constellation Speci- [ :DISPlay<ch=1|2>:WINDow<sern=1|2|3[4>]: <int> <int>

fied Subcarrier TRACe:CONStellation:SSUBcarrier:NUMBer

Number setting,

Constellation Speci- | :DISPlay<ch=1|2>]:WINDow<sern=1|2|3[4>]: <int> <int>

fied Symbol Num- | TRACe:CONStellation:SSY Mbol:NUMBer

ber setting

X Scule Left setting | :DISPlay<ch=1|2>[:WINDow=<scrn=1|2|3|4>]; <real> <real>
TRACe: X|:SCALe|:.LEFT

X Seale Right ser- | :DISPlay<ch=1|2>:WINDow<scrn=1[2[3|4>: <real> <real>

ting TRACe: X[:SCALe]:RIGHt

Y Scale Upper set- | :DISPlay<ch=1|2>]:WINDow<sern=1|2|3[4>]: <real> <real>

ting TRACe:Y[:5CALe]:UPPer

Y Scale Lower set- [ :DISPlay<ch=1|2>[:WINDow<scrn=1|2|3[4>1: <real> <real>

ting

TRACe: Y[:SCALe]:LOWer
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6.3.7 Subsystem-MMEMory

6.3.7

Subsystem-MMEMory

Function description SCPI command Parameter Query reply | Remarks
Save/Recall
Saving the A/D data MMEMory: STORe:AD:STATe <int> - 8
Saving the measurement result | :MMEMory:STORe:MEASure:STATe <ine> - ]
Saving the settings of this ‘MMEMory:STORe:STATe <ing> - k]
instrument
Loading the settings of this ‘MMEMory:LOAD:STATe <int> - *8
instrument
Measurement condition Save | :MMEMory:SELect:ITEM:OFDM:SETup OFF|ON OFF|ON
selection
K A 4-digit number, which is added to the file name of the data to be saved or loaded, must be specified in <int>.
6.3.8 Subsystem-MEASure
Function description SCPI command Parameter Query reply Remarks

Tortal Result
EVM reading

‘MEASure<ch=1]2>[;WINDow<scrn=1|2|3|4>]:TRESult:

<raal> <real>

EVM?

Mag Error reading :MEASure<ch=1|2>|: WINDow<sern=1|2|3|4> |: TRESult: <reul>,<real>
MAG?

Phase Error reading :MEASure<ch=1|2>: WINDow<scrn=1|2|3|4>|: TRESulc: <real>

PHASe?

Frequency Error reading

‘MEASure<ch=1]2>[;WINDow<scrn=1|2|3|4>]: TRESult:

FREQ!

<raal> <real>

Transmit Power reading

:MEASure<ch=1|2>]: WINDow<scern=1|2|3|4> |: TRESult:

POWer?

<real>,<real>,
<real>,<real>

Rate reading

:MEASure<ch=1|2>: WINDow<scrn=1|2|3|4>|: TRESulc:

REM[RIM|R12M]

RATE? RI8M|RZ4M|R36M|
R48M|R54M|PERR|
RERR
Spectral Flatness :MEASure<ch=1|2>|; WINDow<scrn=1|2|3|4>|; TRESult: <int>,<int><real>,
reading FLATness[:NUMBer<tbl=1[2|3|4> 7 <real>,<real> ...
<inee,<inee,<real>,

<real><real>(4 sets)

Frequency Leakage

‘MEASure<ch=1]2>[;WINDow<scrn=1|2|3|4>]: TRESult:

<raal> <real>

reading LEAKage?

Frequency Leuakage :MEASure<ch=1|2>]: WINDow<scern=1|2|3|4> |: TRESult: <real>

reading (Overall) LEAKage:OPOWer?

Frequency Leakage :MEASure<ch=1|2>: WINDow<scrn=1|2|3|4>|: TRESulc: <real>

reading (Average LEAKage: APOWer?

Power)

Measurement Number | :MEASure<ch=1|2>|; WINDow<scrn=1|2|3|4>|;TRESult: <int>.<int>,<int>

reading

NUMBer?
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6.3.9 Subsystem-READ

Function description SCPI command Parameter Query reply Remurks
Measurement Symbol | :MEASure<ch=1|2>|: WINDow<scrn=1|2|3|4>|: TRESulc: <int»
Number reading NUMBer:SYMBol?
Measurement Burst ‘MEASure<ch=1]2>[;WINDow<scrn=1|2|3|4>]: TRESult: <jnt>
Number reading NUMBer:BURSL?
Measurement A/D Cap- | :MEASure<ch=1|2>|:WINDow<scrn=1[2|3[4>]: TRES ult: <int>
ture Number reading NUMBer:CAPTure?
6.3.9 Subsystem-READ
Function description SCPI command Parameter Query reply Remarks

Total Result

EVM reading ‘READ<ch=1|2>]:WINDow<scrn=1[2|3[4>]: TRES ult: <real> <real>
EVM?
Mag Error reading :READ<ch=1|2>:WINDow<scrn=1|2|3|¢>]: TRESult: <reil>,<real>
MAG?
Phase Error reading :READ<ch=1|2>[:WINDow<scrn=1|2|3|4>1:TRESult: <real>
PHASe?
Frequency Error reading | :READ<ch=1|2>[:WINDow<scrn=1[2|3[4>]: TRES ult: <real> <real>
FREQ?
Transmit Power reading | :READ<ch=1|2>: WINDow<scrn=1|2|3[¢>]: TRESult: <reil>,<real>,<real>,
POWer? <real>
Rate reading :READ<ch=1|2>[:WINDow<scrn=1|2|3|4>1:TRESult: REM|RIMR I2M|R1EM]|
RATE? R24MIRIEMR4EM]
R54M|PERR|RERR
Spectral Flatness ‘READ<ch=1|2>]:WINDow<scrn=1[2|3[4>]: TRES ult: <int>,<int>,<real>,
reading FLATness|:NUMBer<tbl=1|2|3|4>]? <real>,<real>...<int>,

<inge,<real> <real>,
<real>(4 sets)

Frequency Leukuage

‘READ<ch=1|2>]:WINDow<scrn=1[2|3[4>]: TRES ult:

<reul> <reul>

reading LEAKuage?

Frequency Leakage :READ<ch=1|2>:WINDow<scrn=1|2|3|¢>]: TRESult: <real>
reading (Overall) LEAKage:OPOWer?

Frequency Leakage :READ<ch=1|2>[:WINDow<scrn=1|2|3|4>1:TRESult: <real>

reading
{Average Power)

LEAKage:APOWer?

Meusurement Number
reading

‘READ<ch=1|2>]:WINDow<scrn=1[2|3[4>]: TRES ult:

NUMBer?

<ing,<ing>, <int>

Measurement Symbol | :READ<ch=1|2>: WINDow<scrn=1|2|3|¢>]: TRESult: <ine>
Number reading NUMBer:SYMBol?

Measurement Burst :READ<ch=1|2>[:WINDow<scrn=1|2|3|4>1:TRESult: <int>
Number reading NUMBer:BURSt?

Meusurement A/D ‘READ<ch=1|2>]:WINDow<scrn=1[2|3[4>]: TRES ult: <int>

Capture Number reading

NUMBer:CAPTure?
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6.3.10 Subsystem-FETCh

6.3.10

Subsystem-FETCh

Function description

SCPI command

Parameter

Query reply

Remarks

Total Result
EVM reading

:FETCh<ch=1|2>|:WINDow<sem=1|2[3|4>|: TRESult:

EVM?

<real>,<real>

Mag Error reading

:FETCh<ch=1|2>[:WINDow<scm=1|2[3[4>]: TRESult:

MAG?

<real>,<real>

Phase Error reading

:FETCh<ch=1|2>[:WINDow<scrn=1|2[3|4>T: TRESult:

PHASe?

<real>

Frequency Error reading

:FETCh<ch=1|2>|:WINDow<sem=1|2[3|4>|: TRESult:

FREQ?

<real>,<real>

Transmit Power reading

:FETCh<ch=1|2>[:WINDow<scm=1|2[3[4>]: TRESult:

POWer?

<real>,<real> <real>,
<real>

Rate reading

:FETCh<ch=1|2>[:WINDow<scrn=1|2[3|4>T: TRESult:

RATE?

R6M[ROM[R12MIR [8M]
RZAM[RI6M|R48M|
RS4M|PERR|RERR

Spectral Flatness read-

ing

:FETCh<ch=1]2>:WINDow<scm=1|2[3[4>]: TRESult:

FLATness[:NUMBer<tbl=12|3[4>1?

<Nt <ints>,<real>,
<real>,<real>...
<int><int>,<real>,
<real><real>(4 sets)

Frequency Leakage

:FETCh<ch=1|2>|:WINDow<sem=1|2[3|4>|: TRESult:

<real>,<real>

reading LEAKage?

Frequency Leakage :FETCh<ch=1|2>[:WINDow<scm=1|2[3[4>]: TRESult: <real>
reading (Overall} LEAKage:OPOWer?

Frequency Leakage :FETCh<ch=1|2>[:WINDow<scrn=1|2[3|4>T: TRESult: <real>
reading LEAKage:APOWer?

(Average Power)

Measurement Number

:FETCh<ch=1]2>:WINDow<scm=1|2[3[4>]: TRESult:

<IN, <ints,<ine>

reading NUMBer?

Measurement Symbol [ :FETCh<ch=1|2>[:WINDow=sern=1|2|3|4>]: TRESult: <int>
Number reading NUMBer:5Y MBol?

Measurement Burst FETCh<ch=1[]2>|; WINDow<scrn=1|2|3}4>: TRESult: <int>
Number reading NUMBer:BURSt?

Measurement A/D :FETCh<ch=1[2>]:WINDow<scm=1|2|3}4>|: TRESult: <int>

Capture Number reading

NUMBer:CAPTure?
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6.3.11 Subsystem-DIAGnostic

printer

6.3.11 Subsystem-DIA Gnostic
Function description SCPI command Parameter Query reply Remarks
DIAGnostic
Power on DIAG result reading :DIAGnostic:PON? - PASS|FAIL
6.3.12 Subsystem-STATus
Function description SCPI command Parameter Query reply Remarks
STATus
Standard Operation Enable :STATus:OPERation:ENABle <int> <int>
Register setting
Stundard Operation Event Register | :STATus:OPERation:EVEN(? - <int>
reading
Questionable Enable Register STATus:QUEStionable:ENABIle <int> <int=>
sefting
Questionable Event Register STATus:QUEStionable: EVENt? - <int>
reading
Modulation Enable Register setting | :STATus:QUEStionable:MODulation:ENABle <int> <int>
Maodulation Event Register reading | :STATus:QUEStionable: MODulatio: EVEN(? - <int>
Measuring Enable Register setring | :STATus:OPERation:MEASure:ENABle <int> <ints>
Measuring Event Register reading | :STATus:OPERation:MEASure:EVENt? - <int>
6.3.13 Subsystem-HCOPy
Functicon description SCPI command Parameter Query reply Remarks
HCOPy
Outputting a copy to the file or ‘HCOPy[:IMMediate] - -

Specitication of the output desti- | :HCOPy:IXESTination MMEMory|PRINt MMEM|PRIN
nation (tile or printer)

Specification of the output file ‘HCOPy:MMEMory: FILE:NUMBer | <int> <int>

number

Specification of the output file 'HCOPy:MMEMory:FILE:TYPE BITMap|PNGraphic BITM|PNG

type
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6.4 Status Register

6.4 Status Register
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Figure 6-1
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7.  SPECIFICATIONS

7. SPECIFICATIONS

7.1 OFDM Modulation Analysis Compatible System

« IEEER02.11a
¢ HiperLAN Type2
« HiSWANa

+  OFDM analysis not dependent on standards

7.2 Performance of OFDM Modulation Analysis

Item

Specifications

Temperature range

Ambient temperature: +20°C - +30°C

EVM

Residual EVM

(100 symbol RMS value obtained from TEEE802.,1 14, HiperLAN/
2, HiSWANa signal with S/N > 40 dB measured with equalizer on}

-40 dB or lower

Center frequency error
Measurement range
Standard signal
IEEE802.11a
HiperLAN/2, HISWANa

User Table

Measurement accuracy

{5/N>40 dB, 1000 symbol average}

+312.5kHz

+ 312.5 kHz (In the case of Broadcast, Uplink burst)
+ 125 kHz (In the case of Downlink burst)

+ Sub-carrier frequency interval X (.25

+(100 Hz + (Center frequency X Frequency standard error))

Amplitude measurement

Frequency response (Band 1 M)

Power measurement accuracy

Residual center frequency leak power

{After automatic calibration, S/N>40 dB, Pre-amplifier off
Input attenuator 10 dB, 100 symbol average)

<+ 1.0 dB (3.4 GHz - 6.0 GHz)
<t (0.2 dB + Frequency response)

-40 dB (to sub-carrier average power)
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8.1

8. PERFORMANCE VERIFICATTION

PERFORMANCE VERIFICATION

This chapter describes the way to check whether this instrument meets the prescribed performance.

It is recommended to keep a record of the performance test, using a copy of the test data record sheet at the
end of this chapter.

IMPORTANT: Perform warming up and all calibrations before carrying out performance verification.

Preparation for Measurement

The CAL OUT output (50 MHz, -10 dBm) of this instrument is used as the test signal.

Connect as shown in Figure 8-1, using the attached cable for CAL.

Agapter. SA0-EMATH !

! Note
Adaater, SMAT-HMCH) :
R foabla. BHCOmRBRNC )
Note: The R3671 uses the N(m)-BNC(f) adapter,

Figure 8-1 Connection for Test Signal
Before performing the test, set this instrument as follows:
DISPLAY: Set to show the Total Result
CONFIG: Select User Table

Set the same parameter as IEEER02.11a with Edit Table dialog box.
TRIGGER: Select Trigger Source and Free Run
INPUT: Select Input RF
MEAS CONTROL: Select Multi Frame

Set the Measurement Parameters with the dialog box as follows:

|AD Capture|
A/D Capture Length:40 ms
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8.2 Measurement Procedures

Threshold Level: Auto

[CFDM]

Symbol Timing:0

Pilot Track(Phase): ON
Pilot Track(Amplitude): OFF

Equalizer: OFF
Meas Condition; Symbol
Meas Symbel Length: 100
EVM Trigger: OFF
[User Table]

Continuous Signal: ON
Analysis Start Offset: 0 us
Flatness Separate Offset: 16

8.2 Measurement Procedures

8.2.1 Power Measurement of RF Signal
1. Set the center frequency of this instrument to 49.6875 MHz.

2. Execute Auto Level Set.

3. Measure by pressing [SINGLE | of this instrument.

4.  Enter the Power [dBm| of the Total Result in the test data record sheet.

8.2.2 Center Frequency Error Measurement for RF Signal
1. Set the center frequency of this instrument to 49.5875 MHz.

2.  Execute Auto Level Set.

3. Measure by pressing [SINGLE | of this instrument,

4. Enter the Freq Frror [Hz] of the Total Result in the test data record sheet.
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8.3 Test Data Record Sheet

8.3 Test Data Record Sheet

Test data record sheet

Model:
Serial No.:
Specification Judgment
Test item axi
Minimum value | Measured value Maximum Pass/Fail
value
Power of the RF signal -10.2 dBm -9.8 dBm
Center frequency error of RF signal -100 Hz +100 Hz
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APPENDIX

APPENDIX

This chapter describes the following supplemental information:

Al Technical Reference
A2 A/D Data Save Function
A4 Error Message List

A1 Technical Reference

A.1.1 Measored Value Calculation Method

EVM (Error Vector Magnitude)

EVM RMS of the Toetal Result is calculated with the formula for defining EVM in “IEEE Std 802.11a-1999
17.3.9.7 Transmit modulation accuracy test’” and “ARIB STD-T70 Version 1.0, 4.9.1 Definition of Modula-

tion Error.”
Lo [ 52 .
z{z{(m,j,k)fn(z-,f,k»u(g(z—,f,k)Qo(z-,j,k))-'}}
Z‘ j=1L &=
x P 521, x P,
FFUFRMS e Nf

The average power Py necessary for calculation is assumed as the average power of the ideal constellation
{Py=1), in accordance with the standards.

The RMS value of EVM Time is calculated for each symbol, using the formula for defining EVM, The RMS
value of EVM Spectrum is calculated for each subcarrier, using the formula for defining EVM. The EVM
values to be plotted are calculated for each symbol and subcarrier, using the formula for defining EVM.

Magnitude Error
Q
4
Magnitude Error
Ay
A
> 1

Assuming subcarrier number k, symbol number j, frame number i, ideal constellation (I, (i, j, k), Qq (i, j, k),
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A.1.1 Technical Reference

and measurement symbol (I (i. j, k), Q (i, j, k)}, the amplitude of the ideal constellation A, and the amplitude
of the measurement symbol A are defined as follows:

A k) = UG Y +(0, . ] )Y
AG, j k)Y = UG J R 1(QG, j.k)

Calculate the Magnitude Error RMS of the Total Result with the following formula.

v, LZF NZJ{(A(Iﬂjnk)AU(InJDk))Z}

S (4o, 1. %))
N, xL,

i=1

Maglirrory,,. —
N f
N, is the number of subcarriers, L, the length of packet (number of symbols) and Ny the number of frames.

The RMS value of Magnitude Error Time is calculated for each symbol, using the formula for defining Mag-
nitude Error. The RMS value of Magnitude Error Spectrum is calculated for each subcarrier, using the for-
mula for defining Magnitude Error. The Magnitude Error values to be plotted are caleulated for each symbol
and subcarrier, using the formula for detining Magnitude Error,

Phase Error

Phasc Error

ba

T(}

A4
—

The phase of the ideal constellation 8, and the phase of the measurement symbol 6 are defined as follows:
. 20, 7.k
0,0, k) = arctan| Lob21)
IO (17 ]: k)

(i, j.k)= arctan{i?((i’ j ’fﬂ

Calculate the Phase Error RMS of the Total Result with the following formula.
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A.1,2 Technical Reference

" > i{(9(11.1915)—%(L.Lk))z}}
Z N xL,

i=l

Phasekirrory, , =

N,

The AVG value of Phase Error Time is calculated for each symbol, using the average value of Phase Error.
For the AVG value of Phase Error Spectrum, the average value of Phase Error is calculated for each subcar-
rier, For Phase Error values to be plotted, Phase Error is calculated for each symbol and subcarrier,

Magnitude Flatness

For Magnitude Flatness, the ratio of the amplitude of the measurement symbol to the amplitude of the ideal
constellation 1s calculated. The ditference from Magnitude Error is shown in the following tormula.

AG, 1.k - 4,4, 7. F)
A7, 1, k)
4G, j. k)
4,0, 7, k)
For the AVG value of Magnitude Flatness Time, the average value of Magnitude Flatness is calculated for
each symbol. For the AVG value of Magnitude Flatness Spectrum, the average value of Magnitude Flatness

is calculated for each subcarrier. For Magnitude Flatness values to be plotted, Magnitude Flatness is calcu-
lated for each symbol and subcarrier.

MagLrror(i, j. k) =

Magliai(i, j. k)=

Power

Power is calculated for each symbol trom the power for the subcarrier obtained by demodulation (FFT). For
the AVG value of Power Time, the average power of all subcarriers is calculated for each symbol. For the
AVQG value of Power Spectrum, the average power of all symbols is calculated for each subcarrier.

The Power of the Total Result is the average value of total power obtained by aggregating the AVG values
of Power Spectrum. The valvue indicated with the unit of [W/MHz] is the value obtained by dividing the av-
erage value of total power with the frequency band width [MHz| of the OFDM signal. The bandwidth here
is not OBW, but the value obtained from the difference in frequencies of the two subcarriers most apart up-
wards and downwards from the center frequency. In the case of IEEER02.11a, HiperLAN/2 and HiSWANa,
itis 16.25 (= 0.3125 x 52 subhcarriers).

A.1.2 Judgment on Subcarrier Modulation Type

IEEES802.11a

Makes judgment on the modulation type by taking out the RATE data from the decoding data of the SIG-
NAL. If there is any parity error or the RATE data does not exist, however, judgment is made using the au-
tomatic judgment algorithm (Auto Detect).
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A.1.3 Technical Reference

HiperLLAN/2, HiSWANa
Judges automatically.

User Table
Judges with either automatic judgment (Auto Detect) or Manual Setup.

Automatic judgment (Auto Detect) means a method to find the ideal constellation that makes the EVM min-
imum from ideal constellation maps for each modulation type, and judge the modulation type from the one
among them that makes the EVM minimum.

Manual Setup means a method to set a modulation type for each subcarrier to the Edit Table.

IMPORTANT: Ifthe EVM is degraded while Auto Detect is being used, there is a risk of misjudging the modulation
type. In such a case, the measured value does not represent the correct value.

A.1.3 Judgment on the Ideal Constellation

The ideal constellation is judged with the same method as Auto Detect for judgment on the modulation type.

IMPORTANT: Ifthe EVM is degraded, there is a possibility that the ideal constellation will be misjudged. In such a
case, the measured value does not represent the correct value.

A.1.4 Tdeal Constellation Map of 256 QAM

With respect to 256 QAM that can be set by Manual Setup in the case of the User Table, the ideal constella-
tion map is defined as follows:

256 QAM encoding table

(b{)nbp?tbglttia) T-out (b?lljlsl tbtgtt;) Q-out
0000 BT 0000 15
0001 13 0001 13
0011 11 0011 11
0010 9 0010 9
0110 7 0110 7
o111 s 0111 s
0101 3 0101 3
0100 ) 0100 B
1100 1 1100 1
1101 3 1101 3

A4
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A.1,5 Technical Reference

256 QAM encoding table
(b{)ng ?tbgntis_) Trow (binbpg tb%nt:ﬂ Q-out
1111 +5 1111 +5
1110 +7 1110 +7
1010 +9 1010 +9
1011 +11 1011 +11
1001 +13 1001 +13
1000 +15 1000 +15

256 QAM Normalization factor (Kmod) = I/SQRT(170)

A.1.5 User Table Pilot Synchronization

Because the specitications for pilot subcarrier are not defined like IEEE802.114a tor the signal measured
by the User Table, perform pilot synchronization with the following specifications.

Initial phase

Adjust the initial phase and symbol timing so that the phase of the subcarrier set to PILOT (+) becomes 0 deg
and the phase of the subcarrier set to PILOT (-) becomes 180 deg at symbol 0.

Sequence

For symbol 0, set the initial value of the sequence to +1. From symbol 1 and on, invert the polarity of the
sequence (+1 — -1, -1 — +1) when the phase of the pilot subcarrier has shifted by +90 deg or more relative
to the preceding symbol. When the sequence is -1, adjust the initial phase and symbol timing so that the phase
of the subcarrier set to the PILOT (+) becomes 180 deg and the phase of the subcarrier set to the PILOT (-)
becomes 0 deg.

A.l.6 Frequency Characteristics Correcting Function

CH Estimation{Preamble)

This function estimates frequency characteristics (gain and phase) using the preamble portion (LTS: Long
Training Symbols) of a signal. The preamble signal is predetermined by the standard, so the correction values
for phase and magnitude are determined at the preamble portion for each subcarrier so as to minimize mag-
nitude errors and phase errors. In the data portion, atter correction is applied using these correction values,
EVM is calculated.

CH Estimation(Preamble+Data)

The correction data, which minimizes the amplitude and phase errors, is calculated for each subcarrier based
on the measurement results of the data portion in the CH Estimation (Preamble) function. The measurement
results are re-analyzed and calculated by using the calculated correction data. The CH Estimation (Pream-
ble+Data) function can perform the analysis by using a higher accuracy channel estimation than the CH Es-
timation (Preamble} function.
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A.1.6 Technical Reference

A-0

Pilot Track(Phase)

Using the pilot subcarrier, this function performs analyses, including symbol synchronization and initial
phase estimation, for each symbol. This is effective when the carrier frequency or the FFT sampling frequen-
cy changes, or in similar situations. (When Pilot Track(Phase) is OFF, symbol synchronization and initial
phase synchronization for each symbol are not pertormed atter symbol synchronization and initial phase es-

timation at the preamble.)

Pilot Track(Amplitude)

This function performs the analysis after correcting the amplitude for each symbol by using the pilot subcar-
rier. This function is effective when the burst signal level fluctuates. If the Pilot Track (Amplitude) is set to
OFF, the amplitude for each symbol is not corrected after the amplitude was corrected by using the preamble.

Equalizer

This function corrects amplitude and phase in order to minimize EVM of the data portion.

When the ‘M

button of Equalizer Data is touched, the correction values are calculated and are applied.

Use this function as follows:

L.

Connect the SG signal directly to the measuring instrtument and measure EVM.
(Equalizer: OFF)

SG

CAUTION: Equalizer is not designed fo correct distortion of SG, unbalance of I1Q
signal, or errors of a quadrature modulator, so if there is EVM degra-
dation arising from any of these causes, EVM cannot be reduced using
Equalizer.

Touch the '] button. The Equalizer data is calculated.

Next, turn ON Equalizer.

Touch the
Equalizer data is displayed.

key on the soft menu bar, EVM corrected by the

Connect the DUT (Device Under Test) and measure EVM. The amount of EVM
worsened by the DUT can be measured.
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SG

pur

A.1,7 Technical Reference

The difference between the Equalizer and the Channel Estimation is that the
Channel Estimation estimates the frequency characteristics by using the pream-
ble for each frame analysis, while the Equalizer estimates the frequency charac-

teristics only when th

A.1.7 SCPI Commands Compatibility

;button of Equalizer Data is touched.

SCPT commands are listed in the command table in chapter 6,

If the SCPI commands of the primary version, which are not listed in the current command table, are used,
some instruments perform as follows in order to retain the compatibility.

Funetion Description

SCPI Commands

Performance

Pilot Track ON/OFF

|:SENSc<ch>:CONDition:PTRAck

Performs in the same way as Pilot Track (Phasc)
ON/OFF.When set to ON by using this command,
Pilot Track(Amplitude) is automatically set to
OFF.

Equalizer ON/OFF

|:SENSc<ch> :CONDition:EQUAlizcr

Using this command to sct the equalizer to ON is

the same as touching the button of
Equalizer Data to calculate the Equalizer data
and selling the Equalizer 10 ON.When sel 1o OFF,
Equalizer is sct to OFF.

Meas Symbol Lenglh
setting

[:SENSe<ch=1[2>]:CONDilion:MSYMbol:

LENGth

When the number ol symbols is sel by using this
command, the Meas Condition is automatically
sel 1o Symbol.
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A.2 A/D Data Save Function

A2

A-8

A/D Data Save Function

This function is used to save A/D conversion data of a signal under test obtained by A/D Capture in a text
format file. Ideal A/} data can be obtained after correction of this instrument's internal frequency character-
istics.

The sampling frequency is 40 MHz, All data captured by A/D Capture is saved, so set only the necessary
length of time in A/D Capture Length before executing A/D Capture.

The magnitudes of I signals and @ signals are written into one file in chronological order. The following
shows the format:

1701, Q[0]
I[1], Q[1]
12], QIZ]

IIn-1], Q[n-1]
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A.3 Measurement Data Save Function

A.3 Measurement Data Save Function

This function is used to save numeric data used in tables of measurement results and to plot graphs in a CSV
format file.

Only data displayed in the active window is saved. To save all displayed data of the 4 measurement result
windows, switch each to active and save the results in turn,

In the beginning of the file, the measurement parameters set by the user interface are written, The measure-
ment result data is written following this portion.

A3.1 Measurement Result Save Format (OFDM)

«  Spectrum system display (EVM Spectrum, etc.)

Measurement result data of EVM Spectrum, Magnitude Error Spectrum, Phase Error Spectrum, Mag-
nitude Flatness Spectrum, and Power Spectrum are saved in the following format:

s Ragylrs kR
Measurement result name

Specified Symbol Number (This line is deleted when no choice has been made.)
Title line

Subcarrier number, RMS/AVG value, Specified Symbol measurement value, ALL values (for the
number of symbols}

Data is saved in order of subcarrier number.

Whether or not to display RMS/AVG, Specified Symbol, and ALL can be selected, so only those
items selected to display are saved in the file.

For the ALL values, data within the symbol range set in Window Start and Window Width are saved
along the horizontal axis in order of symbol number.

Example of Power Spectrum

Sl dle e ek Re-Sul[S el e e ke

<<< Power [Spectrum] >>>

Specified Symbol,3

Subcar, AVG[dBm].Spec Sym[dBm].Symbol[3],.Symbol[4],Symbol[5] ...
-32,-59.73,-54.42,-34.42 -64.55,-67.02 ...
-31,-58.82,-61.91,-61.91,-70.91,-72.32 ...
-30.-59.58,-53.31,-53.31,-80.55,-58.05 ...
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A.3.1 Measurement Data Save Function

A-10

Time system display (excluding Freq Error)

Measurement result data of EVM Time, Magnitude Error Time, Phase Error Time, Magnitude Flat-
ness Time, and Power Time are saved in the following format:

Ek ks Racy|pg Bk

Measurement result name

Specitied Subcarrier Number (This line is deleted when no choice has been made.)
Title line

Symbol number, RMS/AVG value, Specified Subcar measurement value, ALL values (for the number
of carriers)

Data is saved in order of symbol number,
Data within the symbol range set in Window Start and Window Width are saved.

Whether or not to display RMS/AVG, Specified Subcarrier, and ALL can be selected, so only those
iterns selected to display are saved in the file.

Example of Power Time

s Ragylrs kR

<<« Power [Time] >>>

Specified Subcarrier,27

Symbol, AVG|dBm|,Spec Sub|dBm],Subcar|-32|,Subcar|-31],Subcar|-30] ...
3.-26.13,-52.18,-54.41,-61.97.-53.33 ...

4,-26.32,-59.69,-64.55,-70.94 -80.57 ...
5,-25.48,-56.15,-67.02,-72.39,-38.04 ...
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AL3.1 Measurement Data Save Function

Center Freq Error Time

Measurement result data of Center Freq Error Time is saved in the following format:

<<< Center Freq Error Time >>>
Title line

Symbol number, waveform data

Data is saved in order of symbol number.

Data within the symbol range set in Window Start and Window Width are saved.

Example of Center Freq Error Time

e s e ek Re-Sul[S Hedleskesfesks

<<< Center Frequency Time >>>
Symbol,AVG|Hz|,Center Freq Error| Hz|
3,-7589,-10556

4,-7589,-2870

5,-7589,-9352
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A.3.1 Measurement Data Save Function

*  Preamble Freq Error Time

Measurement result data of Preamble Freq Error Time is saved in the following format;

<<< Preamble Freq Error Time >>>
Time of waveform data start position
Time of waveform data end position
Time resolution of waveform data
Title line

Sample number, waveform data

Sample numbers are obtained by counting from the beginning of waveform data in chronological or-
der.

Example of Preamble Freq Error Time
<<< Preamble Frequency Error Time >>>
Start Time[s],0.000000400

Stop Time[s],0.000006000

Time Resolution|s],0.000000025
No.,Freq Error[Hz]

0,-79285

1.-79404

2,-79535
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AL3.1 Measurement Data Save Function

Constellation

Measurement result data of Constellation is saved in the following format;

<<< Constellation >>>
Specified Symbol = n or Specified Subcarrier = m or ALL
Title line

Symbol number, subcarrier number, T signal, Q signal

Data is saved in order of symbol number, and within the same symbol number, in order of subcarrier
number.

Data within the symbol range set in Window Start and Window Width are saved.

Example of Constellation
<<< Constellation >>>
ALL

Symbol,Subcar,I,QQ

3,-32 Fetctch ik omiA o
3,231 skt sk
3, 3, Ees s
3,-20Q sedcdihn il Ak
3,-DR ke ok
3,-26,-0.95818,-0.84726
3,-25,-0.94491 +0.92378
3,-24,-0.25531,-0.94444
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A.3.1 Measurement Data Save Function

A-14

Demodulated Data

Measurement result data of Demodulated Data is saved in the following tormat:

<<< Demodulated Data >>>
Title line

Symbol number, subcarrier number, demodulated data, modulation format

Data is saved in order of symbol number, and within the same symbol number, in order of subcarrier
number.

Data within the symbol range set in Window Start and Window Width are saved.

Where there is no subcarrier, demodulated data cannot be acquired, so **¥ is displayed.

Example of Demodulated Data
<<< Demodulated Data >>>
Symbol,Subcar,Data,Mod
3,-30 F ok

3,-31 e dekok

3,-30), 555 Fk

3;29’***’***

3,-28 e ke

3,-07 i dk
3,-26,0x00,16QAM
3,-25,0x02,16QAM
3,-24,0x04,16QAM
3,-23,0x09,16QAM
3,-22,0x04,16QAM
3,-21,0x01,PILOT
3,-20,0x09,16QAM
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AL3.1 Measurement Data Save Function

Spectrogram

Measurement result data of Spectrogram is saved in the following format:

<<< Spectrogram >>>

Subcarrier number, ALL values (for the number of symbols)

Data is saved in the order of subcarrier number along the vertical axis, and in order of symbol number
along the horizontal axis.

Data within the symbol range set in Window Start and Window Width are saved.

Example of Spectrogram

<<< Spectrogram >>>
Subcar,Symbol[3],.Symbeol[4],Symbol[5] ...
-32,-54.42 -61.91,-53.36 ...
-31,-26.08,-26.12,-26.05 ...
-30,-23.26,-32.61,-23.16 ...
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A.3.1 Measurement Data Save Function
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Meas Window

Measurement result data of Meas Window is saved in the following format;

Time of waveform data start position
Time of waveform data end position
Time resolution of waveform data
<<< Meas Window >>>

Sample number, waveform data, symbol number, symbol type

Sample numbers are obtained by counting from the beginning of wavetorm data in chronological or-
der.

In the sample number line at the symbol start position, symbol number and symbol type are written,

In other than the symbol start position, the symbol number and symbol type are displayed as *%%%%,

Example of Meas Window

wk Ragyty FEw

Start Time[ms],2.13800

Stop Time[ms],2.51500

Time Resolution|ms|,0.00001

<<« Meas Window >>>
No.,Power[dBm],Symbol No.,Symbol Type
0,-58. 10, skt dokksttik

selt e ke s sk te sl el e ok ok ksl
2’_53‘63’*«{11 ~<~<’*<~{~{ ]

688,_5555’11*****‘!"{******‘!
690,.-62.14,0,5TS
69 | ,_55.'] 0’********’********

GOD,-54 12 Hsksessicsivsoh skt
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A4  Error Message List

A4 Error Message List

This section describes error messages displayed on this instrument.

The following items are explained:

*

Error number

Displayed message

Cause of occurrence and method to release

Table A-1 Error Message List (1 of 2)
Error Displayed message Description
number pray as P
-232  |Invalid data format. The file format is not correct,
Check the storage format of the file or the extension.
-257 |Bad File name The file name is not correct.
Change the file name.
-1250 | No such file or directory. The file or directory does not exist.
Check the file name or directory name.
-1251 | Permission denied. File operations are prohibited.
Check the drive name, file name or directory name.
-1252 [Not enough space on the disk. There is not enough tree space.
Delete unnecessary files.
-1253 | File read/write error. An error occurred in file reading/writing.
Check if there is sufficient disk capacity remaining or if the disk
is protected against writing.
-1254 | No itemn is selected. No item is selected.
-1300 | Device is not ready. A disk is not inserted.
-1400 [There is no data in the effective state. | The required data is in an undetermined state.
-1500 | Option required. The corresponding optional function is necessary.
-3200 | Math error. A parameter error or operational error occurred in internal pro-
cessing.
-3210 | Input Level is out of range. The input signal level exceeded the allowed range,
Check the Ref. Level. Check the reference level or input signal level.
-3211 | Auto Level Set cannot be succeed. Auto level setting could not be completed.
Signal level is not stable, Check if the input signal level is constant or if the attenuator has
been set to manual mode.
-3220 | Cannot find out signal. The frame cannot be detected in the A/D data in the multi frame
Input level may be too low. mode or at the position of the frame selection cursor in the sin-
gle frame mode.
-3221 | Analysis has stopped. In the single frame mode, Analysis Restart was executed with-
A/D data is not captured. out completing A/D capture.
Execute Analysis Restart after the completion of A/D capture.
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A.4 Error Message List

Table A-1 Error Message List (2 of 2)
Error Displayed message Description
number pray as P
-3222 | Cannot find Preamble. No preamble is detected at the top of the frame in standard sig-
Standard may be mismatched. nal measurement.
-3223 | Analysis has stopped. Analysis has been started with all subcarrier types set to OFF.
No subcarrier allocated. Check the setting of the subcarrier type.
-3224 | Analysis has stopped. Analysis has started in a state in which PILOT (+/-) is below
Two or more pilot subcarriers are two in subcarrier type setting.
required. Check the setting of the subcarrier type.
-3226 | Not available while A/D capturing., | It cannot be accepted during A/D capture.
-3227 | Not available while analyzing, Tt cannot be accepted during measurement (analysis).
-3228 | Not available in I/Q input mode. It cannot be accepted in 1/(Q signals.
-3230 | Analysis has stopped. The analysis is executed by setting the Equalizer to ON when
Equalizer data is not calculated. the Equalizer data does not exist. Execute the analysis after cal-
culating the Equalizer data.
-3231 | Analysis has stopped. The analysis is executed by using the invalid Equalizer data.
Press "Make" button again. Execute the analysis atter re-calculating the Equalizer data.
-3232 [ Cannot calculate equalizer data. Equalizer data cannot be calculated. Check whether the OFDM
analysis was completed correctly.
-3233 | Cannot find Ramp Down. The falling edge of the frame cannot be detected. Check
Frame length may be too long. whether the whole frame is in the range of the A/D Capture
Length.
-3300 | Memory allocation error. Failed to secure work memory fo be used in internal processing.
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IMPORTANT INFORMATION FOR ADVANTEST SOFTWARE

PLEASE READ CAREFULLY: This is an important notice for the soflware defined herein. Compuler programs
including any additions, modifications and updates thereof, operation manuals, and related materials provided by
Advantest (hereafter referred to as "SOFTWARE"), included in or used with hardware produced by Advantest
(hereafier referred to as "PRODUCTS").

SOFTWARE License

All rights in and to the SOFTWARE (including, but not limited to, copyright) shall be and remain vested
in Advantest. Advantest hereby grants you a license to use the SOFTWARE only on or with Advantest
PRODUCTS.

Restrictions

(1) Youmay nol use the SOFTWARE for any purpose other than for the use of the PRODUCTS.
{2) You may not copy, modify, or change, all or any part of, the SOFTWARE without permission {rom
Advantest.

(3) You may nol reverse engineer, de-compile, or disassemble, all or any part of, the SOFTWARE.

Liability

Advantest shall have no liability (1) for any PRODUCT failures, which may arise out of any misuse (misuse is
deemed to be use of the SOFTWARE for purposes other than it's intended use) of the SOFTWARE. {2} For any
dispute between you and any third party for any reason whatsoever including, but not limited to, infringement of
intellectual property rights.
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LIMITED WARRANTY

. Unless otherwise specifically agreed by Seller and Purchaser in writing, Advantest will warrant to the
Purchaser that during the Warranty Period this Product (other than consumables included in the Product) will
be free from defects in material and workmanship and shall conform to the specifications set forth in this
Operalion Manual.

. The warranty period for the Product (the "Warranty Period™) will be a period of one year commencing on the
delivery date of the Product.

. If the Product is found to be defective during the Warranty Period, Advantest will, at its option and in its sole
and absolute discretion, either (a) repair the defective Product or part or component thereof or (b) replace the
defective Product or part or component thereof, in either case at Advantest's sole cost and expense.

. This limited warranty will not apply to defects or damage to the Product or any part or component thereof
resulting from any of the following:

{a) any modifications, maintenance or repairs other than modifications, maintenance or repairs (i) performed
by Advantest or (ii) specifically recommended or authorized by Advantest and performed in accordance
with Advantest s instructions;

{(b) any improper or inadequate handling, carriage or storage of the Product by the Purchaser or any third
party (other than Advaniest or its agenls);

{c) use of the Product under operating conditions or environmenls different than those specified in Lhe
Operation Manual or recommended by Advantest, including, without limitation, {i) instances where the
Product has been subjecled to physical siress or electrical vollage exceeding the permissible range and (ii)
instances where the corrosion of electrical circuits or other deterioration was accelerated by exposure to
corrosive gases or dusty environments;

{d) use of the Producl in connection with software, inlerfaces, products or parls other than sofiware,
interfaces, products or parts supplied or recommended by Advantest;

{e) incorporation in the Product of any parts or components (i) provided by Purchaser or (i1) provided by
a third party at the request or direction of Purchaser or due lo specifications or designs supplied by
Purchaser (including, without limitation, any degradation in performance of such parts or components);

{f) Advantest’s incorporation or use of any specifications or designs supplied by Purchaser;

{g) the occurrence of an event of force majeure, including, without limitation, fire, explosion, geological
change, storm, flood, earthquake, tidal wave, lighining or acl of war; or

(h) any negligent act or omission of the Purchaser or any third party other than Advantest.

. EXCEPT TO THE EXTENT EXPRESSLY PROVIDED HEREIN, ADVANTEST HEREBY EXPRESSLY
DISCLAIMS, AND THE PURCHASER HEREBY WAIVES, ALL WARRANTIES, WHETHER EXPRESS
OR IMPLIED, STATUTORY OR OTHERWISE, INCLUDING, WITHOUT LIMITATION, (A} ANY
WARRANTY OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE AND (B)
ANY WARRANTY OR REPRESENTATION AS TO THE VALIDITY, SCOPE, EFFECTIVENESS OR
USEFULNESS OF ANY TECHNOLOGY OR ANY INVENTION.

. THE REMEDY SET FORTH HEREIN SHALL BE THE SOLE AND EXCLUSIVE REMEDY OF THE
PURCHASER FOR BREACH OF WARRANTY WITH RESPECT TQO THE PRODUCT.

. ADVANTEST WILL NOT HAVE ANY LIABILITY TO THE PURCHASER FOR ANY INDIRECT,
INCIDENTAL, SPECIAL, CONSEQUENTIAL OR PUNITIVE DAMAGES, INCLUDING,
WITHOUT LIMITATION, LOSS OF ANTICIPATED PROFITS OR REVENUES, IN ANY AND
ALL CIRCUMSTANCES, EVEN IF ADVANTEST HAS BEEN ADVISED OF THE POSSIBILITY
OF SUCH DAMAGES AND WHETHER ARISING OUT OF BREACH OF CONTRACT,
WARRANTY, TORT (INCLUDING, WITHOUT LIMITATION, NEGLIGENCE), STRICT
LIABILITY, INDEMNITY, CONTRIBUTION OR OTHERWISE. TORT (INCLUDING, WITHOUT
LIMITATION, NEGLIGENCE), STRICT LIABILITY, INDEMNITY, CONTRIBUTION OR
OTHERWISE.

. OTHER THAN THE REMEDY FOR THE BREACH OF WARRANTY SET FORTH HEREIN,
ADVANTEST SHALL NOT BE LIABLE FOR, AND HEREBY DISCLAIMS TO THE FULLEST
EXTENT PERMITTED BY LAW ANY LIABILITY FOR, DAMAGES FOR PRODUCT FAILURE
OR DEFECT, WHETHER ARISING OUT OF BREACH OF CONTRACT, TORT (INCLUDING,
WITHOUT LIMITATION, NEGLEGENCE), STRICT LIABILITY, INDEMNITY, CONTRIBUTION
OR OTHERWISE.



CUSTOMER SERVICE DESCRIPTION

In order to maintain safe and trouble-free operation of the Product and to prevent the incurrence of unnecessary
costs and expenses, Advantest recommends a regular preventive maintenance program under its maintenance
agreement.

Advantesl's maintenance agreement provides the Purchaser on-sile and oft-sile mainlenance, parts, mainlenance
machinery, regular inspections, and telephone support and will last a maximum of ten years from the date
the delivery of the Product. For specific details of the services provided under the maintenance agreement,
please conlact the nearest Advanlest office listed at the end of this Operation Manual or Advantesl s sales
representatives.

Some of the components and parts of this Product have a limited operating life (such as, elecirical and
mechanical parts, fan motors, unit power supply, etc.). Accordingly, these components and parts will have to
be replaced on a periodic basis. If the operating life of a component or part has expired and such component
or part has not been replaced, there is a possibility thal the Product will not perform properly. Additionally, if
the operating life of a component or part has expired and continued use of such component or part damages the
Product, the Product may not be repairable. Please contact the nearest Advantest oftice listed at the end of this
Operation Manual or Advantest's sales representatives lo determine the operating life of a specific component
or part, as the operating life may vary depending on various factors such as operating condition and usage
environment.
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