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Safety Summary

To ensure thorough understanding of all functions and to ensure efficient use of this instrument, please read the
manual carefully before uging. Note that Advantest bears absolutely no tespongibility for the result of operations
caused due to incorrect or inappropriate use of this instrument.

If the equipment is used in a manner not specified by Advantest, the protection provided by the equipment may

be impaired.

Warning Labels

Warning labels are applied to Advantest products in locations where gpecific dangers exist. Pay
careful attention to these labels during handling. Do not remove or tear these labels. If you have
any questions regarding warning labels, please ask your nearest Advantest dealer. Our address
and phone number are listed at the end of this manual.

Symbols of those warning labels are shown below together with their meaning,

DANGER: Indicates an imminently hazardous situation which will result in death or serious
personal injury.

WARNING: Indicates a potentially hazardous situation which will result in death or serious
personal injury.

CAUTION: Indicates a potentially hazardous situation which will result in personal injury or
a damage to property including the product.

Basic Precautions

Please observe the following precautions to prevent fire, burn, electric shock, and personal inju-
ry.

+ Use a power cable rated for the voltage in question. Be sure however to use a power cable
conforming to safety standards of your nation when using a product overseas,

*  When inserting the plug into the electrical outlet, first turn the power switch OFF and then
insert the plug as far as it will go.

*  When removing the plug from the electrical outlet, first turn the power switch OFF and then
pull it out by gripping the plug. Do not pull on the power cable itself. Make sure your hands
are dry at this time.

* Before turning on the power, be sure to check that the supply voltage matches the voltage
requirements of the instrument.

* Connect the power cable to a power outlet that is connected to a protected ground terminal.
Grounding will be defeated if you use an extengion cord which does not include a protected
ground terminal.

* Be sure to use fuses rated for the voltage in question.
+ Do not use this instrument with the case open.

* Do notplace anything on the product and do not apply excessive pressure to the product. Al-
50, do not place flower pots or other containers containing liquid such ag chemicals near thig
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Safety Summary

product.

*  When the product has ventilation outlets, do not stick or drop metal or easily flammable ob-
jects into the ventilation outlets.

*  When using the product on a cart, fix it with belts to avoid its drop.

*  When connecting the product to peripheral equipment, turn the power off.

+ Caution Symbols Used Within this Manual

Symbols indicating items requiring caution which are used in this manual are shown below to-
gether with their meaning.

DANGER: Indicates an item where there is a danger of serious personal injury (death or seri-
ous injury).

WARNING: Indicates an item relating to personal safety or health,

CAUTION: Indicates an item relating to possible damage to the product or instrument or relat-
ing to a restriction on operation.

+ Safety Marks on the Product

The following safety marks can be found on Advantest products.

: ATTENTION - Retfer to manual.
:  Protective ground (earth} terminal.

9 : DANGER - High voltage.

&: CAUTION - Risk of electric shock.

¢ Replacing Parts with Limited Life

Safety-2

The following parts used in the instrument are main parts with limited life.

Replace the parts listed below before their expected lifespan has expired to maintain the perfor-
mance and function of the instrument.

Note that the estimated lifespan for the parts listed below may be shortened by factors such as
the environment where the instrument is stored or used, and how often the instrument is used.

The parts inside are not user-replaceable. For a part replacement, please contact the Advantest
sales office for servicing.

Each product may use parts with limited life.

For more information, refer to the section in this document where the parts with limited life are
described.
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Main Parts with Limited Life

Part name Life
Unit power supply 5 years
Fan motor 5 years
Electrolytic capacitor 5 years
LCD display 6 years
L.CD backlight 2.5 years
Floppy disk drive 5 years
Memory backup battery 5 years

Hard Disk Mounted Products
The operational warnings are listed below.

* Do not move, shock and vibrate the product while the power is turned on.
Reading or writing data in the hard disk unit is performed with the memory disk turning ata
high speed. It is a very delicate process.

+ Store and operate the products under the following environmental conditions.
An area with no sudden temperature changes.
An area away from shock or vibrations.
An area free from moisture, dirt, or dust.
An area away from magnets or an instrument which generates a magnetic field.

»  Make back-ups of important data.
The data stored in the disk may become damaged if the product is mishandled. The hard disc
has a limited life span which depends on the operational conditions. Note that there is no
guarantee for any loss of data.

Precautions when Disposing of this Instrument

When disposing of harmful substances, be sure dispose of them properly with abiding by the
state-provided law.

Harmful substances: (1) PCB (polycarbon biphenyl)
(2) Mercury
{3} Ni-Cd (nickel cadmium)
{(4) Other
Items possessing cyan, organic phosphorous and hexadic chromium
and items which may leak cadmium or arsenic (excluding lead in sol-
der).

Example: fluorescent tubes, batteries
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Environmental Conditions

This instrument should be only be used in an area which satisfies the following conditions:
* An area free from corrosive gas
* An area away from direct sunlight
* A dust-free area
* An area free from vibrations

+ Alttude of up to 2000 m

Direct sunlight
e (O
Dust ». 7 i
L] 4“ ° cno

(\
C Corrosive
X G

R e Vi e L e e

Vibration

Figure-1 Environmental Conditions

= Operating position

,/j_\,]'he instrument must be used in a
horizontal position.

A cooling fan, which prevents the
internal temperature from rising, is
equipped with the instrument.

The air vents on the case must be
unblocked.

A clear space of 10 centimeters or more
must be kept around the air vents.

Tront

Figure-2 Operating Position

+ Storage position

Tront This instrument should be stored in a horizontal
position.

When placed in a vertical (upright) position for
storage or transportation, ensure the instrument is
stable and secure.

Do not operate in this position.

-Ensure the instrument is stable.
-Pay special attention not to fall.

Figure-3 Storage Position

» The classification of the transient over-voltage, which exists typically in the main power supply, and
the pollution degree is defined by IEC61010-1 and described below.

Impulse withstand voltage (over-voltage) category 11 defined by IEC60364-4-443
Pollution Degree 2
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Types of Power Cable

Replace any references to the power cable type, according to the following table, with the appropriate power cable
type for your country.

. Rating, color Model number
Plug configuration Standards and length {Option number)
PSE: Japan 125 Vat7A Straight:  A01402
Black
Electrical Appliance and 2 m (6 ft) Angled:  AQl1412
Material Safety Law
UL: United States of America 125 Vat7A Straight:  A01403
Black {Option 93)
' CSA: Canada 2 m (6 ft) Angled: A01413
CEE: Europe 250 Vato A Straight:  A01404
DEMKO: Denmark Gray {Option 96}
NEMKO: Norway 2m (6 ft) Angled: A01414
VDE: Germany
KEMA: The Netherlands
CEBEC:  Belgium
OVE: Austria
FIMKO:  Finland
SEMKO:  Sweden
SEV: Switzerland 250 Vate A Straight:  A01405
Gray {Option 97)
2 m (6 ft) Angled: A01415
SAA: Australia, New Zealand 250 Vat6 A Straight:  A01406
Gray {Option 98}
2m (6 ft) Angled: -
BS: United Kingdom 250 Vate A Straight:  A01407
Black {Option 99)
2m (6 ft) Angled:  A01417
(m
CCC:China 250 Vat 10 A Straight: A 114009
Black (Option 94)
2 m (6 ft) Angled: Al114109
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I. INTRODUCTION

1. INTRODUCTION
This chapter describes the outline of this manual and the product overview of the R3477 geries signal ana-

lyzer option 60 WiBro Analysis.

1.1  Qutline of This Manual

The outline of each chapter is shown below:

For basic operating methods, functions and the remote programming method of the signal analyzer, refer to
“1.3 Other Manuals Related to This Instrument.”

Chapter 1. INTRODUCTION Describes the outline of this manual and the product
overview.

Chapter 2. PRECAUTIONS WHEN USING THE Provides preliminary tips on using this instrument.

R3477 Read this chapter before using this instrument.

Chapter 3. SETUP Describes how to set up this instrument. After install-

ing this instrument in position, switch it on to make
sure that it starts successtully.

Chapter 4. MEASUREMENT EXAMPLES Describes example measurements.

Chapter 5. MENU MAP, FUNCTIONAL EXPLA- | Describes the menu configuration and functions of
NATION the soft keys.

Chapter 6. SCP1 COMMAND REFERENCE SCPI command reference.

The command reference describes the commands in
order of function.

The following items are described:

»  Command format

»  Function description

*  Parameters

*  Query response

Chapter 7. PERFORMANCE VERIFICATION Describes the performance verification test proce-
dures for option 60.

Chapter 8. SPECIFICATIONS Shows the specifications of option 60.

APPENDIX Describes operation principles and the error code

table.

1-1
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1.2 Product Overview

1.2  Product Overview

The WiBro analysis option (OPT60) is optional software that adds the Tx Tester function, which is used to
measure the WiBro bage station signal, to the R3477 series.

This option includes the following features.

*

The modulation analysis function measures constellation error, center frequency error, and power.

The Ramp measurement function acquires a burst waveform, synchronizes it with the preamble, and
displays it with the template,

Measurement of Spectrum Mask, which are compliant with the standard, by using simple key
sequences.

1.3 Other Manuals Related to This Instrument

The following manuals are available for this instrument:

12

User's Guide (Part Code: {ER3477-U}, English)

This manual describes, in addition to how to use the R3477 series Signal Analyzer, the following infor-
mation; setup, basic operations, applied measurements, function descriptions, controlling by remote,
specifications, and maintenance.

Performance Test Guide (Part Code: {ER3477-T}, English)

This manual describes information, which is required to check the performance of the R3477 series Sig-
nal Analyzer, such as performance test procedures and specifications.
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1.5

.4 Conventions of Notation Used in This Document

Conventions of Notation Used in This Document

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

Hard keys
“Hard keys™ are hardware keys which are on the panel.

Indicates a hard key labeled “Sample.”

Example: | FREQ || LEVEL |

Touch-screen system menus

[Sample] Indicates a touch-screen menu, tab, button or dialog box that is labeled “Sample”
and that is selected or executed when touched.
Example; [Normal] tab, [Option] button

Touch-screen soft menu bar

Indicates a touch-screen soft menu bar labeled “Sample.”

Sequential key operation

Indicates that you need to touch the | FREQ | key and then touch the
key.

Toggle key operation

On) Indicates that you need to touch the key to turn on the

AMarker.

Trademarks and Registered Trademarks

*  Microsoft® and Windows® are trademarks or registered trademarks of Microsoft Corporation in the
United States and other countries.

*  Other product and company names referenced herein are trademarks or registered trademarks of their
respective owners.
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2.1

2.2

2. PRECAUTIONS WHEN USING THE R3477

PRECAUTIONS WHEN USING THE R3477

This chapter describes precautions when uging this instrument. Read this chapter before using thig instru-
ment.

If a Fault OQccurs

If any smoke, smell, or noise emanates from this instrument, turn off the MAIN POWER switch, remove the
power cable from the AC power connector, and then contact an Advantest sales representative immediately.

Removing the Case

The case of this instrument should only be opened by Advantest service engineers.

WARNING: This instrument contains high-voltage and high temperature parts which may cause electrical shocks
or burns.

2-1
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2.3 Power Fuse

2.3

Power Fuse

This instrument is protected from overcurrent by a power fuse. If the power fuse blows, there may be some
problems in this ingtrument. Contact Advantest and request a sales repregentative to repair thig instrument.

The power fuse is placed in a fuse holder which is located on the rear panel.

The power fuse can be checked or replaced according to the following procedure:

WARNING:  Use the same rating and same type power fiise to prevent a fire.

1. Pressthe | POWER |switch on the front panel to turn off the power supply if the
instrument operates.

2. Set the MAIN POWER switch to OFF and remove the power cable from the AC
power connector.

3. Remove the fuse holder located on the rear panel by using a flathead screwdriver,

4. Check or replace the power fuse and put the fuse holder back in.

'ﬂ
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Figure 2-1 Fuse Holder Location
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Figure 2-2  Fuse Holder
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2.5

2.4 Built-in Flash Memory

Built-in Flash Memory

Because flash memory is included in this instrument, be careful of the following:

* Do not turn off the power when the access lamp lights.

Data which is being accessed may be damaged.

NOTE:  Advantest Is not responsible for any consequences if any unusual circumstances cause an abnormality fo
occur in the built-in flash memory and the stored data is erased or corrupted.

Handling the Touch Screen

Because the touch screen is included in this instrument, be careful of the following:

*  Avoid giving strong impact or excessive force to the screen.
The glass screen may become damaged.

*  Using a hard-pointed material such as a mechanical pencil or a ballpoint may damage the screen.

2-3
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2.6 To Avoid Disrupting the Software Environment

2.6 To Avoid Disrupting the Software Environment

2-4

This instrument includes Microsoft Windows XP Embedded.

Because the functions of thig instrument depend on the Windows environment, do not alter the Windows
environment in any way other than described in this manual.

This instrument is not a data processor. Only perform the operations which are described in this manual.

. Non-permitted actions:

Installing other application programs

Changing or deleting items in the control panel (except for those procedures described in "A.2 In-
stalling the Printer Driver" and "A.3 Setting up the Network™ in the R3477 Series User’s Guide)

Opening or changing existing files in C drive
Starting or operating other application programs during measurement
Upgrading the Windows operating system

If this instrument operates incorrectly after an application is installed, the Windows operating sys-
tem must be reinstalled. Contact Advantest and request a sales representative to reinstall the sys-
tem.

2. Computer viruses

Depending on how the operating environment is used, the system may become infected by a computer
virus.

To prevent any infections, we recommend the following counter measures:

Checking for viruses betore loading a file or inserting any media from an outside source.
Malke sure that all networks have been checked for viruses before connecting.

Steps to take if this instrument becomes infected by a computer virus

We recommend that the system be reinstalled. Contact Advantest and request a sales representative
to reinstall the system.
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2.7 Note on Transportation

2.7 Note on Transportation

When carrying this instrument, be careful of the following:

= Ifusing this instrument on a cart, secure both this instrument and the cart with a belt.

2.8 FElectromagnetic Interference

This instrument may cause electromagnetic interference and affect television and radio. If this instrument’s
power is turned off and any electromagnetic interference that may be present is reduced, then this instrument
has caused the interference.

Electromagnetic interference from this instrument may be prevented by the following precautions.
*  Changing the direction of the antenna of the television or radio.

»  Placing this instrument on the other side of the television or radio.

*  Placing this instrument away from the television or radio.

+  Using a different power source for the television or radio, and this instrument.

2.9 Note when Turning on the Power

When turning on the power, do not connect a DUT to this instrument.

2-5
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2.10 Restrictions Imposed when Using Windows XP

2.10 Restrictions Imposed when Using Windows XP

2-6

END-USER LICENSE AGREEMENT

You have acquired a deviee (“INSTRUMUENT™) that includes sofiware licensed by |ADVANTUEST] fiom Micrasoll Licensing Inc.
or its affiliates (“MS”). Those ingtalled software products of MS onigin, as well as associated media, printed materials, and “online”
or clectronic documentation (“SOFTWARE™) arc protected by internatienal intelleclual property laws and treaties. The
SOFTWARE is licensed, not sold Al rights reserved.

IF YOU DO NOT AGREE TO THIS END USER LICENSE AGREEMENT (“EULA™), DO NOT USE THE INSTRUMENT
OR COPY THE SOFTWARE. INSTEAD, PROMPTLY CONTACT [ADVANTEST] FOR TNSTRUCTIONS ON RETURN OF
THE UNUSED INSTRUMENT(S) FOR A REFUND. 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:

>
>

v

You may use the SOFTWARE only on the INSTRUMENT.

NOT FAULT TOLERANT. THE SOFTWARE 1S 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 IS SUITABLE FOR SUCH USE.

NO WARRANTIES 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.
TF YOU HAVE RECEIVED) ANY WARRANTIES REGARDING THE INSTRUMENT OR THE SOFTWARE,
THOSE WARRANTIES DO NOT ORIGINATE FROM, AND ARE NOT BINDING ON, MS.

No Liability 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.5.5250.00).

Limitations on Reverse Engineering, Decompilation, and Disassembly. You may not reverse enginear,
decompile, or disassemble the SOFTWARE, except and only to the extant that such activity is exprassly permitted
by applicable law notwithstanding this limitation,

SOFTWARE TRANSFER ALLOWED BUT WITH RESTRICTIONS, You may permanenmtly 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 T.S. Export Administration
Regulations, as well as end-user, end-use and coumtry destination restrictions issued by TU.S. and ather governments,
For additional information on exporting the SOFTWARE, see http://www.microsoft.com/exporting/.

Installation and Use. The SOFTWARE may not be used 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'"y to connect to the INSTRUMENT to utilize the services of the SOFTWARE
solely for file and print services, intemet information services, and remote access (including
connection sharing and telephony services). The ten (10) connection maximum includes any indirect
connections made through “multiplexing” or ather software or hardware which pools or aggregates
connections. Except as otherwise permitrted in the NetMeeting/Remeote Assistance/Remote Desktop
Features terms below, you may not use a Client te use, access, display or run the SOFTWARE, the
SOFTWARE's user interface or other executable scftware residing on the INSTRUMENT.

If you use the INSTRUMENT to access or utilize the services or functionality of Microsoft Windows Server

products {such as Microsoft Windows N'T Server 4.0 (all editions) or Microseft Windows 2000 Server
(all editions)), or use the INSTRUMENT to permit workstation or computing devices tc access or
utilize the services or functionality of Microsoft Windows Server products, you may be required to
cbtain a Client Access License for the INSTRUMENT and/er each such workstation or compnting
device. Please refer to the end user license agreement for your Microsoft Windows Server product for
additional information.

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 or death to the operator of the device or system,
or to others.

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



R3477 Series OPT60 WiBro (WiBro 16e/D12) Analysis Software User’s Guide

2.10 Restrictions Imposed when Using Windows XP

[ADVANTLST]. 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 technelegy (“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 Microsoft seftware or third parrty applications that utilize
Micresoft DRM. You therefore agree that, if you elect to download a license from the Internet which
enables your use of Secure Content, MS, Microsoft Corporation or their subsidiaries may, in
conjonction with such license, also download 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
information, or any other information, from your INSTRUMENT by downloading such Security
Updates.

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 cne INSTRUMENT. You may
use NetMeeting, Remote Assistance, and Remote Desktop with all Micresoft 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 Remete Desktop is permitted without an additional license.

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 disclose this information to others, but not in a form that
personally identifies you.

Internet Gaming/Update Features. If the SOFTWARE provides, and you choose o utilize, the Internet
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 MS, Microsoft Corporation andfor their designated agent to use this information solely to
improve their products or to provide customized services or technologies to you. MS or Microsoft
Corporation may disclose this information to others, but not in a form that personally identifies you,

Internet-Based Services Components. The SOFTWARE may contain components that enable and
facilitate the use of certain Intemet-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.

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 MS nor Microsoft Corporation nor their affiliates are
responsible for (i} the contents of any third party sites, any links centained in third party sites, or any
changes or updates to third party sites, or (ii) webcasting or any other form of trransmission received
from any third party sites. If the SOFTWARE provides links to third party sites, those links are
provided te you only as a convenience, and the inclusion of any link does not imply an endersement of
the third party site by MS, Microsoft Corporation or their affiliates.

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

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.

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 licensor of the
Supplemental Component(s).

[ADVANTEST], MS, Microsoft Corporation and their affiliates reserve the right to discontinue any Intemet-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
(“WMFSDK™") components contained in the SOFTWARE to develop a software application that uses Windows
Media technology. If yom wish to use the WMFSDK to develop such an application, visit

hitp://msdn. microsofi.com/workshopfimedia/windowsmedia/sdk/wmesdk.asp, accept a separate license for the
WMESDK, download the appropriate WMFESDK, and install it on your system.

27
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3. SETUP

3. SETUP

This chapter describes how to set up thig instrument on delivery. Topics covered in this chapter are:

3.1 Inspection on Delivery
3.2 Installation Environment
3.3 Connection of Accessories
3.4 Power Supply

3.5 Checking Operations

3.1 [Inspection on Delivery

After receiving the product, inspect the outside and the accessories according to the following procedure,

1.

Check that the shipping container and the cushioning material are not damaged.

IMPORTANT: If the shipping container or the cushioning material is damaged, keep them until the following
inspections are complete.

Check that the outside of the product is not damaged.

WARNING:  If any outside components of the product such as the cover, panel (frontf or rear), LCD display,
power switch, or connector are dumaged, do not turn on the power. You may receive an electrical
shock.

Check that the standard accessory listed of the OPT60 in Table 3-1 is complete and this is not damaged.

If any of the following occur, contact an Advantest sales representative.

»  The shipping container or the cushioning material is damaged, or signs of stress are found.
*  The outside of the product is damaged.

*  The standard accessories are incomplete or are damaged.

= Defects are found in the operation check.

Table 3-1 Standard Accessory

Name Model Quantity Remarks

R3477 Series OPT60 User's Guide 1

R3477 Series OPT60 User's Guide ER34770PTe60-U 1 English version
(WiBro 16e/D12)

3-1



R3477 Series OPT60 WiBro (WiBro 16e/1212) Analysis Software User’s Guide

3.2 Installation Environment

3.2 Installation Environment

This section describes the environment into which this instrument should be installed.

3.2.1 Operating Environment

Install this instrument in an environment in which the following conditions are satisfied.

= Ambient temperature; 0 °C to +50 °C (operating temperature)
-20 °C to +60 °C (storage temperature})

+  Relative humidity: 80 percent or less with no condensation
+  An area free from corrosive gas

= Anarea away from direct sunlight

* A dust-free area

+  An area free from vibrations

+ A low noise area
Although this instrument has been designed to withstand a certain amount of noise from the AC
power line, it should be used in a low noise area.
Use a noise cut filter if ambient noise is unavoidable.

*  Anarea in which the airflow is not obstructed.
There is an exhaust-cooling fan on the rear panel and exhaust vents on both sides of this instrument.
Do not block the fan and these vents. [T there is insufficient exhaust, the internal temperature will
rise and the instrument may operate incorrectly. Keep a space of 10 centimeters between the rear
panel and the wall. Do not use this instrument on its side.

Direct sunlight O

™
CCorrosive
AN (=

Line Filter
Vibration =
+ Avoid operating in the following areas. = Useanoisecut filter if thete is a large amount

of noise riding on the power line.

Figure 3-1 Operating Environment

32
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3.2.2 Protecting Against Electrostatic Discharge

= Operating position

&The instrument must be used in a
horizontal position.
A cooling fan, which prevents the
internal temperature from rising, is
equipped with the ingtrument.
The air vents on the case must be
unblocked.

A clear space of 10 centimeters or more |
must be kept around the air vents.

Front

Figure 3-2 Operating Position

+  Storage position

Front This instrument should be stored in a horizontal
position.

When placed in a vertical {upright) position for
storage or transportation, ensure the instrument is
stable and secure.

& Do not operate in this position,

-Ensure the instrument is stable.
-Pay special attention not to fall.

Figure 3-3  Storage Position

322 Protecting Against Flectrostatic Discharge

To prevent semiconductors from being damaged by electrostatic discharge (ESD), the precautions shown
below should be taken. We recomimend combining two or more countermeasures to prevent damage from
ESD.

(Static electricity can be generated easily by the movement of a person or the friction against insulation.)

Table 3-2 ESD Countermeasures

Human Body Use a wrist strap (See Figure 3-4}.

Work floor Install a conductive mat, use conductive shoes, and connect to earth
{See Figure 3-5).

Workbench Install a conductive mat and connect to earth (See Figure 3-6).
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3.2.2 Protecting Against Electrostatic Discharge

Wrist strap
Cquivalent resistance
T Approx.l MO

.{_-._':

Ground

Figure 3-4 Countermeasures for Static Electricity from the Human Body

Workbench

Equivalent resistance

10% 10 10° Q2

r-L MO

b
Foor NIRRT

Conductive Conductive —
shocs mal -
Ground

Figure 3-5 Countermeasures for Static Electricity from the Work Floor

.  Conductive mat Cenductive mal Conductive mat
Copper foil
lape \ Workbench \ Workbench Conductor \ Workbench
\ e ‘ 0*)/ ' 2
O+
o o ©
I MO 1 MO
§ 1 MO
1 MQ
Ground Ground Ground
(Method 1) (Method 2) (Method 3)

Figure 3-6  Countermeasures Tor Static Electricity from the Workbench
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3.3 Connection of Accessories

This section describes how to connect the accessories required to operate this unit.

3.3.1 Caution when Connecting Peripherals

Use shielded cables when connecting peripherals.
Attach the included ferrite core (MSFCSKEX produced by Okaya Electric Industries Co., Ltd.) to the
probe power cable as shown in Figure 3-7.

Figure 3-7 A Ferrite Core

3-5
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3.4 Power Supply

This section describes power requirements and how to connect the power cable.

34.1 Power Requirements

The power requirements of this instrument are shown in Table 3-3. Check that the power supply, which
satisfies the conditions shown in Table 3-3, is supplied to this instrument,

Table 3-3  Power Requirements

100 V AC 200V AC Remarks
Input voltage range 90 V-132V 198 V-250 V Automatically switches
Frequency range 47 Hz-63 Hz the input voltage between

100 V AC and 200 V AC.

Power consumption

360 VA or less

WARNING:  Make sure the power supply, which satisfies the power requirements, is supplied to this instrument,
If the power requirements are not satisfied, this instrument may be domaged.

3.4.2 Connecting the Power Cable

This instrument includes a three-core power cable with a grounding conductor. To prevent accidents
caused by electric shocks, use the included power cable and securely connect to the ground through a

three-pin power outlet,

1. Check that the included power cable is not damaged.

WARNING:

Never use a damaged power cable. You may receive an electrical shock.

2. Connect the AC power connector on the rear panel of this instrument to a three-pin power outlet that
has a protected ground terminal by using the included power cable (see Figure 3-8).

AC power connector

3-6
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Figure 3-8 Connecting the Power Cable
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3.4.2 Connecting the Power Cable

WARNING:

1. Use a power cable that is suitable for the power supply voltage. Use a power cable that complies with safety
standards of your country (Refer to "Safety Summary''),

2. To prevent any danger of electrical shock, connect the power cable to a three-pin power outlet that is con-
nected to a protected ground termiinal. The instrument will not be grounded if an extension cord, which does
not include a protected ground terminal, is used.
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Checking Operations

This section describes how to check operations by using the auto-calibration function of this instrument.
Check that thig instrument operates correctly by following the procedure below.

Starting this instrument

(¥

Connect the power cable according to "3.4.2 Connecting the Power Cable.”

Turn on the MAIN POWER switch on the rear panel.
Afier turning on the MAIN POWER switch, wait for three seconds or more.

Press the | POWER | switch to turn on the instrument.

Figure 3-9 POWER swiich

NOTE:

L

If the power supply of this instrument is abruptly disconnected, such as hy pulling
the power cable out of position, while the instrument is operating, Scandisk
launches the next time this instrument starts because the internal flash memory
muy hecome damaged.

Scandisk

If the power of this instrument is furned off without being shut down, Scandisk
launches automatically. Do not abort Scandisk while it Is running. If Scandisk
detects any faulty clusters, follow the displayed messages and take the appropriate
action. The software in this instrument starts automatically afier Scandisk is com-
plete.

The power-on diagnostic program starts the self-diagnostic.
The gelf-diagnostic takes approximately one minute to complete.

The initial screen shown in Figure 3-10 is displayed if no faults are detected in
this instrument during the self-diagnostic.

The initial screen display may differ from Figure 3-10 depending on the status of
the settings when the power supply was last turned off,

MEMGQ: If any error message is displaved as a vesulf of the self-diagnostic, refer to

Chapter 9, "MAINTENANCE" of the R3477 Series User's Guide.
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3.5 Checking Operations

Figure 3-10 Initial Screen

Performing autocalibration

6. Connect as shown in Figure 3-11 by using included N{(m)-BNC(f) adapter and
input cable (A01037-0300).

Rpperwrvrs: WY
£ 2

Adaptar
Nim} - BNC()

RF Cable
BNC{m) - BNC(m)

Figure 3-11  Autocalibration

IMPORTANT: Perform autocalibration after aflowing a warm up time of at least 30
minutes. For more information on how to perform autocalibration,
refer to section 4.3.1, "Autocalibration" of the R3477 Series User's
Guide.
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3.5 Checking Operations

7. DPress the

key, select the

key form the soft menu.

key from the soft menu, and select the

8. Autocalibration starts.
1t takes approximately one minute to complete the autocalibration.

9. Check that no error message is displayed as a result of the autocalibration.

MEMO: If any error message Is displayed as a result of the autocalibration, refer to
Chapter 9, "MAINTENANCE" of the R3477 Series User's Guide.

Turning off the power supply

10. Press the | POWER |switch.

The system shuts down and the power of the instrument turns off automatically.

3-10
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4. MEASUREMENT EXAMPLES

MEASUREMENT EXAMPLES

This chapter describes how to use this option by using specific measurement examples.

Modulation Analysis

This section describes the procedure when a burst signal that is compliant with the WiBro standard is mea-
sured. Multiple OFI3M symbols and frames can be measured repeatedly.

R3477

Signal Source

i) F
T

L LA

h ErR st

i

R

Figure 4-1 Connection Diagram for the Modulation Analysis

Setting measurement conditions

l.  Press the | CONFIG |key and touch the
The [STD Sefup] dialog box is displayed on the screen.

key.

2. Set |Type| in the |STD Setup| dialog box to |WiBroléeD12_DLJ|.

3. Touch the :

key to apply the new setting.

4. Touch th

5. Press| FREQ
The center freq ¥
6. Pressthe| FUNC |key and touch th

7. Touch : .
The measurement mode s set to internal frigger.

key to select Tx Tester.

[2] [3][5].[0] and [MHL]

ow set to 2350 MHz.

8. Touch the

key twice to return to the Modulation menu.

9.  Touch

and
10. Touch the key to return to the Modulation menu.

1. Touch the: key.
Ref Level is automatically set to the optimum value.

4-1
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4.1 Modulation Analysis

12

13.
14.

15.

20.

21,

22,

Touch i
The [Mod Analysis(1) Setup] dialog box is displayed on the screen. Set the mea-
surement parameters in the [Mod Analysis(1) Setup| dialog box.

To measure the burst signal, set [Continuous Signal] to [OFF].

To automatically set the threshold level used to search for the burst, set | Thresh-
old Setup| to |Auto].

To automatically set the measurement window settings, set [Meas Window
Setup] to |Auto].

. Set the FFT position for demodulation.

To start the Fourier transform from the center of the guard interval, select [Sym-
bol Timing| and press @ and (ENTER) on the keypad.

. Select the correction type used when correcting the frequency characteristics and

performing the measurement.
To select the preamble correction type, set [Correction Type] to [CH Est(Pre-
amble)].

. Set whether to correct the amplitude for each OFDM symbol by using the pilot

subcarrier.
To correct the amplitude by using the pilot subcarrier, set [Pilot Track(Ampli-
tude)] to JON].

. Set whether to correct the phase for each OFDM symbol by using the pilot sub-

carrier.
To correct the phase by using the pilot subcarrier, set [Pilot Track(Phase)] to
[ON].

Set [t Offset Setup] to [OFF] because the offset cannot be added to the t mea-
surement result.

surement conditions in the | Mod Analysis(2) Setup| dialog box.
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23,
24.

25.

26.

27.

28.

29,

3l

32,

33,

4.1 Modulation Analysis

To repeat measurements for each frame, set [Meas Condition] to [Frame].

Set the number of frames to be calculated at any one time to 1. Select | Meas
Frame Length| and press and IEI(ENTER) on the keypad.

Constellation Error Trigger is not used,
Set |Constellation Error Trigger| to |OFF].

Select a receiving filter.
Set [Baseband Filter] to |Wide].

MEMOQO: Select a filter, whose bandwidth is wider enough than the signal bandwidth,
assuming that ne signal exists in adjacent channels.

Figure 4-3 |Mod Analysis(2) Setup| Dialog Box

Touch the : key to close the dialog box.

Touch the | key.
The |Signal Setup] dialog box is displayed on the screen. Set the parameters of
the signal to be measured in the |Signal Setup| dialog box.

Enter the signal cell ID.
Select [IDeell] and press @ and (ENTER) on the keypad.

. Enter the signal segment number.

Select [Segment Number| and press @ and E(ENTER) on the keypad.

Set the subchannel type included in the signal.
Set [Zone Type] to [PUSCH+FUSC+AMC].

Set the number of PUSC subchannel symbols included in the signal.

Select [Number of PUSC Symbol| and press[4] and [Hz J(ENTER) on the key-
pad.

Set the number of FUSC subchannel symbols included in the signal.

Select [Number of FUSC Symbol] and press E and (ENTER) on the key-
pad.

. Set "Permutation Base" of the signal.

Select [DL_PermBase] and press @ and (ENTER) on the keypad.

. Set "PRBS ID" of the signal.

Select [PRBS_ID| and press @ and (ENTER) on the keypad.
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4.1 Modulation Analysis

36. Setthe number of "AAS Preamble" symbols in the signal.
Set |Number of AAS-Preamble| to |1].

Figure 4-4  [Signal Setup] Dialog Box

37. Touch the

ey to close the dialog box.

38. Touch the

: key to return to the Meas Contrel menu.

39. Press the | SINGLE | key on the front panel or touch the :

the soft menu bar. A Single measurement is performed a
results are displayed on the screen.

Figure 4-5 Modulation Analysis Results

40. Touch the

‘ key to return to the Modulation menu.

41, To change the graphic display, touch the window to be changed (Window?2 in thig
example).

4-4
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42.

4.

43.

46.

47.

48.

49,

50.

51.

4.1 Modulation Analysis

Then, touch :
The [Format| dialog box is displayed on the screen. Select a graph to be dis-
played in the [Format] dialog box.

. In this example, to display the change with time of the constellation error, select

[Constellation Error Time].

Touch thi - key to close the dialog box.

Touch the Ti key.
The |Time Trace] dialog box is displayed. Set data to be displayed in the [Time
Trace| dialog box.

This example displays average values for each symbol and data for subcarrier
number 10. Select [RMS] and [Specified Subcarrier|. Select the [Specified

Subcarrier| entry box, press [1], [0] and [Hz KENTER) on the keypad, then
touch [Apply].

Touch the ; key to close the dialog box.
Touch the ; key twice to return to the Modulation menu.
To adjust the scale of the graph, touch th key.

Touch the key and enter the upper limit of the Y scale by using
the keypad.
Touch the § kkey and enter the lower limit of the Y scale by using
the keypad.

TMPUT: RF ! o B FRE&ME: OFF

Figure 4-6 Display Example of Constellation Error Time

4.5
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4.2 Example of the Measurement that Uses the Equalizer Function

4.2 Example of the Measurement that Uses the Equalizer Function

4-6

The degradation of a signal, which is caused by a DUT, can be measured by using a function which corrects
frequency characteristics of the signal source.

Signal Source

R3477

4
2

oottt e

DUT

Figure 4-7 Connection Diagram Using the Equalizing Filter

Measutrement condition setting

1.

(¥

Set the signal path shown in Figure 4-7 to 1 and perform the measurement
according to the procedure described in Section 4.1.
If the Modulation menu is not displayed after the measurement, touch the

: key to return to the Modulation menu.

The [Mod Analysis(1) Setup] dialog box is displayed on the screen.

Data on frequency characteristics corrections, which is used to minimize Con-
stellation Error of the signal source, can be calculated by touching the [Make]
button of [Equalizer Data].

To correct frequency characteristics, use the correction value calculated in the
previous step.
Set [Correction Type| to [Equalizer].
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4.2 Example of the Measurement that Uses the Equalizer Function

SRR
Snonain
S nah
S

Figure 4-8 |Mod Analysis(1) Setup| Dialog Box when Using the Equalizer

Touch th

key to close the dialog box.

Switch the signal path shown in Figure 4-7 to 2 and press the | SINGLE | key on
the front panel.
The measurement results are displayed on the screen.

4.7
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4.3 Modulation Analysis of a Continuous Wave

4.3 Modulation Analysis of a Continuous Wave

This section describes the procedure used for measuring a continuous signal. The signal must consist of
frames that include the preamble.

Signal Source

R3477

Figure 4-9  Connection Diagram for Modulation Analysis

Measurement condition setting

10.

11

12.

13.
14.

Press the | CONFIG | key and touch the

Set | Type| in the |STD Setup| dialog box to [WiBrol6eD12_DL|.

key to apply the new setting.

key to select Tx Tester.

Press [FREQY Cener. [7] [3] [5], [0 ana [S7°]
The cenfer frequency is set to 2350 MHz.

Press the key and touch th

The |Mod Analysis(l) Setup]|

1alog box 1s displayed on the screen.

To measure a continuous signal, set [Continuous Signal] to [ON].
Set the measurement window.

Enter the analysis starting position in [Window Start]. The symbol number of
the preamble position is defined as 0.
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16.

17.

18.

20.

21.

22,

4.3 Modulation Analysis of a Continuous Wave

. Set the length of the measurement window.,

Enter the analysis length in [Window Width] in symbol units.

Set the FFT position for demodulation.
To start the Fourier transform from the center of the guard interval, select |Sym-

bol Timing] and press m and @(ENTER) on the keypad.

Select the correction type used when correcting frequency characteristics and
performing the measurement.

To select the preamble correction type, set |Correction Type] to |CH Est(Pre-
amble}|.

Set whether to correct the amplitude for each OFDM symbol by using the pilot
subcarrier.

To correct the amplitude by using the pilot subcarrier, set |Pilot Track(Ampli-
tude)| to |ON].

Set yvhether to correct the phase for each OFDM symbol by using the pilot sub-
carrier,

To correct the phase by using the pilot subcarrier, set |Pilot Track{Phase)| to
[ON].

Set |t Offset Setup| to [OFF] because the offset cannot be added to the © mea-
surement result.

Figure 4-10  |Mod Analysis(1) Setup] Dialog Box

Touch the key to close the dialog box.

Touch the -  key.

The [Mod Analysis(2) Setup] dialog box is displayed on the screen.

. To repeat the measurements for each frame, set |Meas Condition] to [Frame].

. Set the number of frames to be calculated at any one time to 1.

Select [Meas Frame Length] and press IIl and IEI(ENTER) on the keypad.

. Constellation Error Trigger is not used.

Set [Constellation Error Trigger] to [OFF].
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4.3 Modulation Analysis of a Continuous Wave

26. Select areceiving filter,
Set | Baseband Filter| to |Wide].

MEMGQ: Select a filter, whose bandwidth is wider enough than the signal bandwidih,
assuming that no signal exists in adjacent channels,

Figure 4-11 |Mod Analysis(2) Setup| Dialog Box

27. key to close the dialog box.

28. key.

etup] dialog box is displayed on the screen.

29. Enter the signal cell ID.
Select [IDcell] and press IE' and E(ENTER) on the keypad.

30. Enter the signal segment number.
Select |Segment Number| and press @ and (ENTER) on the keypad.

31. Set the subchannel type included in the signal.
Select |PUSC+FUSC+AMC] from [Zone Type|.

32. Set the number of PUSC subchannel symbols included in the signal.

Select [Number of PUSC Symbol] and press | 4 |and E(ENTER) on the key-
pad.

33. Set the number of FUSC subchannel symbols included in the signal.

Select [Number of FUSC Symbol] and press @ and E(ENTER) on the key-
pad.

34. Set "Permutation Base" of the signal.
Select [DL_PermBase] and press IE and @(ENTER) on the keypad.

35. Set "PRBS ID" of the signal.
Select [PRBS_ID] and press @ and IEI(ENTER) on the keypad.

36. Set the number of "AAS Preamble" symbols in the signal.
Set [Number of AAS-Preamble] to [1].

4-10
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4.3 Modulation Analysis of a Continuous Wave

37. Touch the - key to close the dialog box.

38. Touch the key to return to the Meas Control menu.

39. Press the [ START | key on the front panel or touch the -

the soft menu bar, The results of the repeated measuremen
screen.

INPUT: B | PR e RREE: TFF

Figure 4-13  Modulation Analysis Results for a Continuous Wave

40. To display a marker, touch a graph.

41, Press and

A marker 1s displayed on the graph. The marker can be moved by using the knob.

42. Touch the ‘I " key. A delta marker is displayed on the graph.

4-11
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4.4 Ramp Measurement

4.4 Ramp Measurement

[n the Ramp measurement, the rising edge and falling edge characteristics of the burst are displayed and
whether they are in the range of the template that is compliant with the standard can be measured.

R3477

Signal Source

B B

g el
F..Jq%."{}rﬁs;‘

{

O

@i

Figure 4-14  Connection Diagram for the Ramp Measurement

Measurement condition setting

1. Press the| CONFIG | key and touch the

2. Set |Type| in the |STD Setup| dialog box to [WiBrol6eD12_DL.|.

key.

key to apply the new setting.

key and select Tx Tester.

5. pres [FREQ) Center. [7] [3] [, [, and [S5]
The cenfer frequency is set to 2350 MHz.

6.
7.
8. key twice to return to the Modulation menu.
9. Touch and
10. key to retum to the Modulation menu.
11 key.
et to the optimum value.
12. n

The |Ramp Setup| dialog box is displayed on the screen. Set the parameters used
in the Ramp measurement in the [Ramp Setup| dialog box.

13. Setthe length of the signal in [Frame Length] in symbol units.

14. Set the templates in YO to Y3 under | Template].
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19.

20,

21,

. Touchthe |

. Touch the

4.4 Ramp Measurement

Figure 4-15 |Ramp] Dialog Box

key to close the dialog box.

key.

The |Signa dialog box is displayed on the screen.

. Enter the signal cell ID.

Select [IDcell] and press E and (ENTER) on the keypad.

. Enter the signal segment number.

Select [Segment Number| and press @ and ENTER) on the keypad.

TILTTNTS

Sannnny
e

S

Figure 4-16  [Signal Setup| Dialog Box

Touch the : key to close the dialog box.

Touch the |

ey to return to the Meas Control menu.

Press the | SINGLE | key on the front panel or touch the

the soft menu bar. A Single measurement is performed and the measurement

results are displayed on the screen.

4-13
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4.4 Ramp Measurement

Figure 4-17 Ramp Measurement Results

22. To display a marker, touch a graph.

23. Press and
A markeris displayed on the graph. The marker can be moved by using the knob.

24, Touch the key. A delta marker is displayed on the graph.
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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 digplayed on the touch screen of the
3GPP (WiBro) analysis option.

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

Shows a soft key on the soft menu bar.

5.1 Menu Index

Operation Key Pages Operation Key Pages
VNyquist Filter On/OfF ..o 5-6, 5-7, [LAMTE] v 5-16
5-12, 5-16, [Mag Error Spectrum] .....cceeevveveccinnecenn 5-25
5-18 [Mag Error Time] .oooveecoeeeeeeeeeeee 5-24
VNyquist Filter Stup .o 5-7, 3-16, [Mag Flatness Spectrum] .....oovvvevvevennnene. 5-25
5-18 [Mag Flatness Time] ...ccoooovvecievnieniniene 5-24
[AT] e 5-27 [Meas Condition] ....ccccooeeeiieiiiiiriciieens 5-22
[APPIYT ceeeeee e 5-26, 3-27 [Meas Frame Length] .ooooveerrevvveeiienee, 5-22
[AVE] oo 5-26, 5-27 [Meas Min Symbol Length] .........cccceeee. 522
[Band Width] ..o 5-16 [Meas Symbol Length] ..o 5-22
[Baseband Filter] ..coooovveiiiieiieee 5-23 [Meas Window Setup] coveeeveveevieeenne 5-21
[Carrier Band Width] ........ccocvvivvenenennnn, 5-16 [NO Display] .ooeveceiiiniereen e 5-25
[Center Freq Error] ..o, 5-27 [Number of AAS-Preamble] .................. 5-23
[Center Freq Error Time] ....ocooovoeeenenns 5-24 [Number of FUSC Symbol] ......ccceeeeee 5-23
[Channel Space] ..o 5-16 [Number of PUSC Symbol] ... 5-23
[Constellation] .....cocevvvvrrrrrrenirsrrerrenes 5-24 [Phase Error Spectrum] ....ooovvvvevevninennenn 5-25
[Constellation Error Spectrum] ............... 5-25 [Phase Error Time] .....cooocveeeeevvecieeieenne 5-24
[Constellation Error Threshold] .............. 5-22 [Pilot Track{Amplitude)] ....cccovevrieiinn 5-21
[Constellation Error Time] .....ocovvvvveernne, 5-24 [Pilot Track(Phase)] ...cccccvvvrrrrrnversienrenns 5-22
[Constellation Error Trigger] .....ccoccoeeeie. 5-22 [Power Spectrum] .....ccooevnveeerceeinene 5-25
[Continuous Signal] ...coovniieiicinciinne. 5-20 [Power Time] .o ccir e 5-24
[Correction TYPE] vvevvvvvicieeninrsrrerrrees 5-21 [PRBS ID] coorroeirrveeser e rerrsenssnes e 5-23
[Demodulated Data] .....co.voevvevicveerennnee. 5-26 [RIMST oo 5-26, 5-27
[DL _PermBase] ....cccoociniinnirirnieenne 5-23 [Segment NUmber] .oooceveinciinieiieiieene 5-23
[Equalizer Data] .......cccvvvvvrieninvnrnnenrnenens 5-21 [Set to Default] ..oovvvveeeierererrrvceesseneene 5-23
[Frame Length] ..o 5-23 [Specified Subcarrier] ........cccoeeveiicnaine 5-26, 5-27
[Group Delay Spectrum] .coooeceeciecnnnnnne. 5-25 [Specified Symbol] .o 5-27
10T 5-23 53 5-12
[Integral BW AbS] oo 5-12 [SLOP] woeeeerreereeie e 5-12
[Integral BW Rel] .o 5-13 [Symbol Timing] .....ccooooiiniviiiriiiecee 5-21
TS = 5-13 = | 5-22
[Lim Abs Start] ..cococveveeeveeviceecreeereenene 5-13 [T Offset Setup] oeeeeeeeieeeeeeeceee e 5-22
[Lim Abs StOP] oot 5-13 [Template] .coooieinin e 5-23
[Lim Rel Start] ..ocoveerervrrresinnsieennenens 5-13 [Threshold Level] .....cccvvvvrrvivniensiennenn 5-21
[Lim Rel Stop] oeeeeeoeneeee e 5-13 [Threshold Setup] ...oooovioeirieececeeeee 5-20

5-1
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5.1 Menu Index

[Total Result]
[Window Start]
[Window Width]
[Zone Type]
Abs Meas 1/2
Abs Meas 2/2

Average Mode Cont/Rep

Average Times On/Off ......cooivinen

Carrier Band Width .........cooeeeiiiee.
Carrier Freq .oooocvevieecve e
CODF e
CCDT Gate On/Off ..oovvvevvvveeece i
CCDF Off oo
CCDFRBW oo
Channel POWEr ...coccceeei v

Channel Power Off ..o
Close

Constellation .....occeeveiivvieeniee s e
Copy from STD
Create Table ..o
CS/BS Setup
Delete oo

Delta Marker On/Off ..o,

52

5-9,

5-15,
5-18,
5-23,
5-27,

5.7,

5-1

5-13,
3-16,
5-22,
5-26,
5-30
5-27
5-16
5-14
3-16
5-7,
5-13,
3-16,

| DA o] 5-8, 5324
Dual Display .ooooeeeiieee e 5-8, 5-27
Edit Table ..o 5-6, 5-14
EXET oot 5-8, 5-28
EXt2 e 5-8, 5-28
First Carrier Freq. .....oocnieincincinnne. 5-6, 5-14
20 e | RN 5-8, 5-24
Free Rum ..o, 5-8, 5-28
FUNC it 5-5
Gaussian On/Off ..o 59, 5-32
TFE POWET oo 5-8, 5-28
TNHE ettt 5-6, 5-7,
59, 5-13,
5-15, 5-16,
5-29
Input . 5-8, 5-28
TNSEIT ereeeiie e ceeee e ie et 5-6, 5-7,
59, 3-13,
5-15, 5-16,
5-29
1Q Inverse On/OfF Lo 5-8, 5-28
Judgment On/Off ..o 5-6, 5-7,
59, 5-10,
5-11, 5-14,
5-15, 5-17,
5-19, 5-30,
5-31
Last Carrier Freq. ..o.cceevrereeicieeseniennnes 5-6, 5-14
LATE e 5.9, 5-31
Lower LImit ..o, 5-6, 5-9,
5-10, 5-11,
5-30
1Y S 5-33
Marker OFF ..o 5-33
Marker Trace 1/2 ..o 5-33
Meas Control oo 5-8, 3-20
Meas Mode oo 5-8, 3-20
Meas Parameters .......cooveeeeieeecieeeeieeens 5-8, 5-20
Meag Sample .o 5-9, 5-32
MER oo 3-33
Mod Analysis {1} oo, 5-8, 5-20
Mod Analysis (2} cooerveiercceeeeeeee 5-8, 5-22
Modulation ..o, 5-5, 5-8,
5-20
Modulation Analysis ......cccvevererreriennnne. 5-8, 5-20
Modulation Off ..o 5-8, 5-28
Multi Carrier ACLR ool 5-5, 5-7,
5-17
Multi Carrier ACLR Off ..o 57, 5-19
Next Result oo 5-6, 5-15
Noise Corr On/OfT e, 5-7, 5-17,
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OFF Width

Offset Setup
ON Position ....oececineciccceininiine,
ON Width o
ON/OFF Ratio c.coceveeveeecirieeceennee e

ON/OFF Ratio Off ..oovivecr e
Peak Search ....ccccoooooiiiiiiie.
Previous Result
Quad Display
RamMp e

Ref Power Chan/Peak ..........occovvneennnne
Ref Power SEtup ..cooevvvviceceienee,
Ref/Offs Setup
Rel Meas
Repeat Meas .....ccooceeveeiiiiiccceececieeee
RETUIT Lo

Show Result oo,
Signal
Single DISPIAY «oceevvveviiiie e
Single Meas ...,
ST RSSO

Spectrum Emigsion Magk

5-19

5-11

3-9,
5-9,
5-6,
3-8,
5-8,
5-8
3-6,
3-9,
5-16,
3-3,

5-7,

59,

5-12,
5-16,
5-19,
5-23,
5-28,
5-30,

537,
5-16,

5-28
5-7,
5-11,
5-15,
5-19,
5-31
5-29
5-29
5-15
5-23
5-27

57,
5-13,
5-29
5-6,

5.1 Menu Index

5-12
Spectrum Emission Mask Off ................. 5-6,
Spectrum Trace ...ocovecreieciinieic e 5-8,
Spurious EMiSsions ......cccvvvrvvvrrniersnenrenns 5-5,
5-14
Spurious Emissions Off ... 5-6,
Symbol Rate ...ococvvvveveecerererrrsenssnen e 5-6,
5-12,
5-19
Table NO. 1/2/3 e 5-6,
5-15
T-Domain POWEr ..coovveiiiiiini e 5-5,
5-29
T-Domain Power Off .........ccooviviiiiiiienes 5-9,
Template ..o 5-9,
Template Couple to Power On/Off ......... 59,
Template Edit .....coooniiiiis 5-9,
Template Limit ......coooeeivieeinveeiceenens 5-9,
Template On/O1E ..o 3-9,
Template Up/LOW oiiiviiiiiiiieeceee 5-9,
Time TIACE v 5-8,
Trace Write On/Off ..o 5-9,
TTIZEET eeeeeeeie ettt 5-8,
Trigger Delay .ooooveviveccieicee e, 5-8,
Trigger Slope +/- oo, 5-8,
Trigger SOUMCE ..cooirvirieeriieeete e 5-8,
Uppet Limit oo 5-6,
5-10,
5-30
Window Format ........cccoovvrviriiiieieees 5-8,
Window On/Off ..o 5-6,
5-10,
Window Position .............ocoevevveeieeeenns 5-6,
5-10,
Window Setup ..ccooovvveeiiieeeee 5-6,
5-10,
5-31
Window Width ..o 5-6,
5-10,
X Scale Left oo 3-8,
X 8cale Max ... 5-9,
X Scale Right ..o 5-8,
Y Scale LOWEE oo 3-8,
Y Scale UPPer .o 5-8,
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5.2 Switching Communication Systems

5.2 Switching Communication Systems

Press the | CONFIG | key and select Tx Tester from the sofi menu to select the

Select the communication system, which is used for measuring from the dialog box that is displayed by press-
ing
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5.3 Key Function Descriptions

5.3.1

This section describes the function of each key.

FUNC

5.3 Key Function Descriptions

Pressing the | FUNC | key displays the Function menu from which measurement functions can be selected.

The following shows the Function menu map:

vy ¥

)
(B)
(<
()
(L)
(F}
(@)

{mn
(I
(N
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5.3.1 FUNC

(A

(D)

5-6
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5.3.1 FUNC

(E) 4

(F) 1

5-7



R3477 Series OPT60 WiBro (WiBro 16e/1212) Analysis Software User’s Guide

5.3.1 FUNC

(Meas Mode: Modulation Analysis)

(Meas Mode: Ramp)

ib)

Cdl

5-8



R3477 Series OPT60 WiBro (WiBro 16e/D12) Analysis Software User’s Guide

5.3.1 FUNC

(H
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5.3.1 FUNC

53.1.1 CHANNEL POWER

5-10

Displays the Channel Power menu.
This menu is used to measure the power in the window or the
power in the whole screen.

Sets the reference level and ATT to their optimum values accord-
ing to the signal to be measured. When the key is pressed, Auto
Level Set is executed.

Displays the Window Setup menu,

Switches the measuring window On and Off.

On; Displays the measuring window on the screen.
The power in the window is measured.

Off: Hides the measuring window.

Measures the power in the whole screen.
Sets the position of the measuring window.
Sets the width of the measuring window.
Returns to the previous menu.

Switches the averaging function On and Off.

On: Sets the number of times averaging is performed in the
channel power measurement and measures the average
channel power.

Off; Cancels the averaging function.

Switches the averaging mode between continuous calculation and
repeat calculation.

Cont; Sets the continuous calculation mode,

In the continuous calculation mode, the moving-
average method is used to calculate the average after
the set averaging count is reached.

Rep: Sets the repeat calculation mode.

In the repeat calculation mode, when the set averaging
count is reached, the current averaging count is reset to
| and the averaging process is repeated from the
beginning.

Sets the upper limit that is used to judge whether the result is Pass
or Fail,

Sets the lower limit that is used to judge whether the result is Pass
or Fail.

Switches the judgment display On and Off.

“Pass” is displayed when [Lower Limit] £ Measurement result <
[Upper Limit]. Otherwise, “Fail” is displayed.

On; Displays the judgment.
Off: Hides the judgment.
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5.3.1.2

OBW

5.3.1 FUNC

Returns the measurement parameters to values that are compliant
with the standard.

Quits the Channel Power measurement function,

Displays the OBW menu.

Sets the reference level and ATT to their optimwm values accord-
ing to the signal to be measured. When the key is pressed, Auto
Level Set is executed.

Sets the ratio, in percent, of the occupied bandwidth power to the
total power,

Switches the averaging function On and Off.

On: Sets the number of times averaging is performed and
averages the occupied bandwidth power.

OfT: Cancels the averaging function.

Switches the averaging mode between continuous calculation and
the repeat calculation.

Cont: Sets the continuous calculation mode. In the continuous
calculation mode, the moving-average method is used
to calculate the average after the set averaging count is
reached.

Rep: Sets the repeat calculation mode.
In the repeat calculation mode, when the set averaging
count is reached, the current averaging count is reset to
1 and the averaging process is repeated from the
beginning.

Sets the upper limit that is used to judge whether the result is Pass
or Fail.

Sets the lower limit that is used to judge whether the result is Pass
or Fail,

Switches the judgment display On and Off.

“Pass™ is displayed when [Lower Limit] £ Measurement result <
[Upper Limit]. Otherwise, “Fail” is displayed.

On: Displays the judgment.
Off: Hides the judgment.

Returns the measurement parameters to values that are compliant
with the standard.

Quits the OBW measurement function.

5-11
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5.3.1 FUNC

53.1.3 SPECTRUM EMISSION MASK

|Start]

[Stop]

|Integral BW Abs]

5-12

Displays the Spectrum Emission Mask menu.

Sets the reference level and ATT to their optimum values accord-
ing to the signal to be measured. When the key is pressed, Auto
Level Set is executed.

Displays the Ret Power menu. This menu is used to set the param-
eters which are used to calculate the reference power.

Sets the power conversion bandwidth for catrier signals.
Switches the Nyquist filter function ON and OFF.

ON: Sets the Nyquist filter.

OFF: Cancels the Nyquist filter.

Sets the inverse number of the symbol rate (frequency).
Sets the roll-off factor.

Switches the calculation mode of the reference power between the
Channel mode and the Peak Power mode.

Chan: Cal

ier power according to the setting in
and sets the result as the reference
asurement.

Peak: Sets the Peak power value of the waveform as the
reference power for the magk measurement.

Returns to the previous menu.

Displays the Offset Setup menu and the [Offset Setup| dialog box
which is used to set Offset data.

Used to enter the offset frequency from the center frequency as
the start frequency of the emission mask judgment range.

Used to enter the offset frequency from the center frequency as
the stop frequency of the emission mask judgment range.

Sets the power integral bandwidth at each frequency point in the
absolute value measurement.
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|Lim Abs Start]|

|Lim Abs Stop]

[Integral BW Rel]

|[Lim Rel Start]

|Lim Rel Stop|

[Judge]

5.3.1 FUNC

Used to enter the mask value (in absolute values) at the start fre-
quency.

Used enter the magk value (in absolute values) at the stop fre-
quency.

The mask value from the start frequency to the stop frequency is
calculated by linearly interpolating between the start mask value
and stop mask value,

Sets the power integral bandwidth at each frequency point in the
relative value measurement.

Used to enter the mask value (in relative values) at the start fre-
quency,

The offset value from the measured reference power is compared
with the mask value.

Used to enter the mask value (in relative values) at the stop fre-
quency.

The mask value from the start frequency to the stop frequency is
calculated by linearly interpolating between the start mask value
and stop mask value,

Specifies how to compare the waveform with the mask values
(both absolute and relative) when judging whether the result is
Pass or Fail.

Abs: Compares the waveform with the mask values set in
Limit Abs Start and Limit Abs Stop. If the waveform is
equal to or less than the mask values, the result is Pass.

Rel: Compares the waveform with the mask values set in
Limit Rel Start and Limit Rel Stop. If the waveform is
equal to or less than the mask values, the result is Pass.

A&R:  Compares the waveform with both the Limit Abs Start
and Stop values and the limit Rel Start and Stop value.
When both conditions are satisfied, Pass is displayed.

AlR: Compares the waveform with both the Limit Abs Start
and Stop values and the Limit Rel Start and Stop values.
When either of the conditions is satisfied, Pass is
displayed.

Inserts a column that has the same values as the column at the cur-
sor position.

Deletes the column at the cursor position.

Sorts the data in the dialog box in order of frequency.
Deletes all data in the dialog box.

Closes the dialog box and returns to the previous menu.

Switches the averaging tunction On and Off.

On: Sets the number of times averaging is performed in the
spectrum emission mask measurement and performs
the averaging measurement.

Off: Cancels the averaging function.

Switches the averaging mode between continuous calculation and
repeat calculation.

5-13
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5.3.1 FUNC
Cont: Sets the continuous calculation mode. In the continuous
calculation mode, the moving-average method is used
to calculate the average after the set averaging count is
reached.
Rep: Sets the repeat calculation mode.
In the repeat calculation mode, when the set averaging
count is reached, the current averaging count is set to |
and the averaging process is repeated from the
beginning.
Switches the judgment display On and Off.
On: Displays the judgment.
OfT: Hides the judgment.
Retumns the measurement parameters to values that are compliant
with the standard.
Quits the Spectrum Emission Mask measurement function.
53.14 SPURIOUS EMISSIONS

Displays the Spurious Emission menu.

Measures the carrier power and sets the ATT in the setting
sequence table to its optimum value according to the signal to be
measured. When the key is pressed, Auto Level Set is executed.
First Carrier Freq.and Last Carrier Freq. must be set before setting
Auto Level Set.

Creates the setting sequence table that is compliant with the stan-
dard.

The ATT settings in the table do not change.

The contents of Table No.1 is created according to Category A.
The contents of Table No.2 is created according to Category B.
First Carrier Freq.and Last Carrier Freq. must be set before creat-
ing the table.

Sets the carrier frequency. If the signal is a multi-carrier signal,
the lowest carrier frequency is set.

Sets the carrier frequency. If the signal is a multi-carrier signal,
the highest carrier frequency is set.

Sets the setting sequence table number for the spurious measure-
mentto 1,2, or 3.

1: Sets table number 1.
2: Sets table number 2.

3: Sets table number 3,

Displays the Edit Table menu.

The |Edit Table| dialog box of the set table number is displayed.
Parametets, which are used in the spurious measurement, such as
start and stop frequencies, RBW, VBW, sweep time, reference
level, attenuator, preamp, ON or OFF, and judgment level value
can be set in the dialog box.
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Sets the setting sequence table number for the spurious measure-
mentto 1,2, or 3.

1: Sets table number 1,
2: Sets table number 2.

3: Sets table number 3.

Inserts a vertical column, in which spurious measurement condi-
tiong can be set, at the current curgor position. The data contained
in the column that existed in the position before the column was
inserted is copied to each setting value as new column data.

Deletes a column of measurement conditions from the current
cursor position.

Initializes all data in the table currently being edited.
Closes the dialog box and returns to the previous menu.

Displays the Show Result menu.
The measurement results are displayed.

Displays the previous screen.

Displays the next screen.

Closes the measurement result window and returns to the previ-
OuUS mentl.

Switches the judgment display On and Off.
On: Displays the judgment.
Off: Hides the judgment.

Returns the measurement parameters to values that are compliant
with the standard.

Quits the Spurious Emissions measurement function.
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5.3.1.5

5-16

ACLR

|Carrier Band Width]
[Channel Space]

[Band Width]

[Limit]

Displays the ACLR menu.

Sets the reference level and ATT to their optimum values accord-
ing to the signal to be measured. When the key is pressed, Auto
Level Set is executed.

Displays the CS/BS menu and [CS/BS Setup] dialog box.

Sets the measurement bandwidth in the channel power measure-
ment which is used ag the reference power.

Sets the offset frequency, which indicates the position at which
the adjacent channel is measured, from the carrier frequency.

Sets the measurement bandwidth in the adjacent channel leakage
power measurement.

Sets the upper limit that is used to judge in the adjacent channel
leakage power measurement,

Returns the CS/BS Setup settings to values that are compliant
with the standard.

Inserts a row in which the adjacent channel measurement condi-
tions are set.

The data on the row that existed in the position before the new row
was inserted is copied to the new row.

Deletes the measurement condition from the current cursor posi-
tion.

Sorts the data in the dialog box in order of frequency.
Deletes all data in the table currently being edited.
Closes the dialog box and retumns to the previous menu.
Displays the N{Nyquist filter Setup menu.

Switches the Nyquist filter function ON and OFF.
On: Sets the Nyquist filter.
Off: Cancels the Nyquist filter.

Sets the inverse number of the symbol rate (frequency).
Sets a roll-off factor.

Returns to the previous menu.



R3477 Series OPT60 WiBro (WiBro 16e/D12) Analysis Software User’s Guide

5.3.1 FUNC

Switches the averaging function On and OfT.

On: Sets the number of times averaging is performed in the
ACP measurement and measures the average adjacent
channel leakage power.

Off: Cancels the averaging function.

Switches the averaging mode between continuous calculation and
the repeat calculation.

Cont: Sets the continuous calculation mode. In the continuous
calculation mode, the moving-average method is used
to calculate the average after the set averaging count is
reached.

Rep: Sets the repeat calculation mode.
In the repeat calculation mode, when the averaging
count is reached, the current averaging count is reset to
1 and the averaging process is repeated from the
beginning.

Performs a correction equivalent to the internal noise level of this
instrument and switches On and OfT the expansion function of the
measurement dynamic range.

On: Turns on the noise correction function.
Every time the measurement parameters change, the
internal noise level of this instrument is measured and
the noise correction value is reflected in the measured
value.

OfT: Turns off the noise correction function.

Switches the judgment display On and Off.
On: Displays the judgment.
Off: Hides the judgment.

Returns the measurement parameters to values that are compliant
with the standard.

Quits the ACLR measurement function.

5.3.1.6 MULTI CARRIER ACLR

Displays the Multi Carrier ACLR menu.

Sets the reference level and ATT to their optimum values accord-
ing to the signal to be measured. When the key is pressed, Auto
Level Set is executed.

Displays the Ret/Offs Setup menu.

Displays the [Abs Meas 1/2] dialog box. Sets the offset frequency
and bandwidth of the reference carrier. Set the offset frequency
from the center frequency that is used before the measurement.
Up to ten carriers can be set by also setting [Abs Meas 2/2|.
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Closes the dialog box and returns to the previous menu.

Displays the [Abs Meas 2/2] dialog box.

Closes the dialog box and retumns to the previous menu.

Displays the |Rel Meas| dialog box. The frequencies and band-
widths of up to six waves in the frequency range in which ACLR
is measured can be set. The frequency to be measured is set the
frequency offset from the set reference carrier frequency.

Closes the dialog box and returns to the previous menu.

Displays the [Carrier Freq] dialog box,
The center frequency that is used as the reference in Multi Carrier
ACLR can be adjusted.

Closes the dialog box and retumns to the previous menu.
Returns to the previous menu.

Displays the N{Nyquist filter Setup menu.

Switches the Nyquist filter function ON and OFF.
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On; Sets the Nyquist filter.
Off: Cancels the Nyquist filter.

Sets the inverse number of the symbol rate (frequency).
Sets a roll-off factor.

Returns to the previous menu.

Switches the averaging tunction On and Off.

On: Sets the number of times averaging is performed in the
multi-carrier ACP measurement and measures the
average adjacent channel leakage powet.

Oft: Cancels the averaging function.

Switches the averaging mode between continuous calculation and
the repeat calculation.

Cont: Sets the continuous calculation mode. In the continuous
calculation mode, the moving-average method is used
to calculate the average after the set averaging count is
reached.

Rep: Sets the repeat calculation mode.
In the repeat calculation mode, when the averaging
count is reached, the current averaging count is reset to
I and the averaging process is repeated from the
beginning.

Performs the correction equivalent to the internal noise level of
this instrument and switches On and Off the expansion function
of the measurement dynamic range.

On: Turns on the noise correction function. Every time the
measurement parameters change, the internal noise
level of this instrument is measured and the noise
correction value is reflected in the measured value.

Off: Turns off the noise correction function.

Switches the judgment display On and Off.

On: Displays the judgment.
Off: Hides the judgment.

Returns the measurement parameters to values that are compliant
with the standard.

Quits the Multi Carrier ACLR measurement function.
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5.3.1.7 MODULATION (Downlink)

Displays the Modulation menu.

Sets the reference level to its optimum value according to the
measured signal. When the key is pressed, Auto Level Set is exe-
cuted.

IMPORTANT: While Auto Level Set is being executed, the level of the
measured signal must vemain constant,

Displays the Meas Mode menu, which is used to select a measure-
ment mode,

Selects the modulation analysis function.

Selects the function that measures the rising and falling edges of
a signal.

Returns to the previous layer menu.

Displays the Meas Control menu where measurement conditions
are set.

Performs repeated measurements Thls menu functions as the
| START | key. If the co Meas Parameters
menu are satisfied whe is selected from

the Meas Mode menu, the number of measurement symbols
returns to 0 and a new measurement begins.

Performs a single measmement Thls menu functions as the
| SINGLE | key. If the co Meas Parameters

menu are satisfied when ! is selected from
the Meas Mode menu, the measurement is complete.

Displays the Meas Parameters menu.

Displays the dialog box that contains the measurement parameters
used in the modulation analysis.

[Continuous Signal]
Set whether the signal is a continuous wave or a burst wave.

ON: Analyzes the continuous wave.

OFF: Analyzes the burst signal.

IMPORTANT: When a continnous wave is analyzed, Window Start
and Window Width must be in the frame range of the
continuous wave.

Otherwise incorrect medasurement resualts may be
acqitired.

[Threshold Setup]
When the burst wave is analyzed, the frame in A/D data is
detected based on the threshold level.
In Threshold Level Setup, the method to set the threshold level
can be changed.

5-20



R3477 Series OPT60 WiBro (WiBro 16e/D12) Analysis Software User’s Guide

5.3.1 FUNC

Auto: Automatically sets the threshold level,
Manual: Manually sets the threshold level.

[Threshold Level]
This menu is enabled when Threshold Setup is set to Manual. Sets
the threshold level.

[Meas Window Setup]
Selects the method to set the measurement gymbol range.

Auto:  Automatically sets the measurement symbol range so
that all data symbols in the frame are in the
measurement range.

Manual: Manually sets the measurement gymbol range.

[Window Start]
Sets the start position in the measurement symbol range by using
a symbol number when Meas Window Setup is set to Manual.
The first preamble is treated as symbol 0.

[Window Width]|
Sets the length of the measurement symbol range by using a sym-
bol number when Meas Window Setup is set to Manual.

|Symbol Timing|
Sets the start position in the range, which is used for the FFT
{demodulation) in the OFDM symbol.
The position, which is found by adding 1/2 of the guard interval
to the beginning of the OFDM symbol, is 0.

[Equalizer Data]
Creates equalizer data.
After the frame analysis, press the | Make| button. Equalizer data,
which corrects the frequency characteristics (amplitude and
phase), is calculated.

IMPORTANT: Frame analysis must be completed before Egqualizer
data can be calculated.

|Correction Type|
Selects the method used to correct frequency characteristics.

Equalizer:Corrects the frequency characteristics by using the
equalizer data. To use this function, the equalizer data
must have been previously created.

CH Estimation (Preamble):
Corrects the frequency characteristics by using channel
correction data which is estimated from the preamble.

CH Estimation (Pilot):
Corrects the frequency characteristics by using channel
correction data which is estimated from the pilot
subcarrier.

OFF: Does not correct the frequency characteristics.

[Pilot Track{Amplitude}]
Sets whether to correct the amplitude for each symbol by uging
the pilot subcartier,

ON: Corrects the amplitude for each symbol.
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QFF: Does not correct the amplitude for each symbol,

|Pilot Track(Phase)]
Sets whether to synchronize the phase for each symbol by using
the pilot subcarrier.

ON: Corrects the phase for each symbol.
OFF: Does not corrects the phase for each symbol.

[t Offset Setup] To correct the time offset, sets whether to add the time offset to
the © measurement result and display 1.

ON: Displays t after adding the time offset to the =
measurement result.

OFF: Displays t without adding the time offset to the t
measurement result.

[t Offset] This menu is enabled when T Offset Setup is set to ON. Sets the
time offset.

Closes the dialog box and returns to the previous layer menu,

Displays the dialog box that contains measurement conditions
used in the modulation analysis.

|[Meas Condition]
Sets measurement conditions.

Frame: Measures the set number of Frames.
Symbol: Measures the set number of Symbols.

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

[Meas Frame Length]
Sets the required number of frames,

[Meas Min Symbol Length]
Sets the minimum number of symbols required for one frame in
the Total Result measurement.

|[Meas Symbol Length]
Sets the number of symbols required for the Total Result measure-
ment.

|Constellation Error Trigger|
Sets whether to halt measurement if Constellation Error exceed-
ing the set Constellation Error Threshold value is detected.

ON: Uses the Constellation Error Trigger function.
OFF: Does not use the Constellation Error Trigger function.
MEMO: If this function halts the measurement, the message

"EVM fail stop."” is displayed.

[Constellation Error Threshold]
This menu is enabled when Constellation Error Trigger is set to
ON. Sets the threshold level used to halt measurement.
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| Baseband Filter|
Selects a baseband filter bandwidth.

Wide:  Selects a filter whose bandwidth is wider than the
bandwidth of the carrier. The high speed measurement
can be performed. However, if signals exist in adjacent
channels, measurements cannot be performed.

Narrow: Selects a filter whose bandwidth is equal to the
bandwidth of the carrier. Even if signals exist in
adjacent channels, measurements can be performed, but
they take time.

NOTE: If signals exist in adjacent channels, select Narrow.

Closes the dialog box and returns to the previous layer menu.

Displays the dialog box that contains the measurement parameters
used to measure the rising and falling edges of a frame.

P

|Frame Length| Sets the signal frame length.
| Template| Sets the template.

[Set to Default] Returns the template settings to their default values.

Closes the dialog box and returns to the previous layer menu.

Displays the dialog box that contains the signal information set-
tings.

|1Deell] Sets the signal Cell 1D.

|Segment Number]|
Sets the signal Segment Number.

| Zone Type| Selects the Zone Type.
PUSC only:  Sets the Zone Type to PUSC only.
FUSC only: Sets the Zone Type to FUSC only.
AMC only: Sets the Zone type to AMC only.

PUSC+FUSC+AMC:
Set the Zone type to PUSC+FUSC+AMC.

[Number of PUSC Symbol]
Sets the PUSC length in units of symbol.

[Number of FUSC Symbol]
Sets the FUSC length in units of symbol.

[DL_PermBase] Sets the signal Permutation Base.
[PRBS _ID] Sets the signal PRBS ID.

[Number of AAS-Preamble]
Selects the number of "AAS Preamble” symbols.

Closes the dialog box and returns to the previous layer menu.

Returns to the previous layer menu.

Returns to the previous menu.
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Displays the Display setting menu.

Sets how the active window is displayed on the screen. The dis-
play type is selected from The details are set in
: depending on

the display type that is selected.

Displays the dialog box for selecting the active window display
type.

|Constellation Error Time]|

Displays Constellation Error for each symbol on a graph.

On the graph, the vertical axis shows Constellation Error (dB) and
the horizontal axis shows time (symbol). The Constellation Error
RMS value trace, Constellation Error value of any one of the sub-
carriers, or Constellation Error value plot of all symbols or sub-
carriers can be displayed.

[Mag Error Time]

Displays Magnitude Error for 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, Magnitude Error value
trace of any one of the subcarriers, or Magnitude Error value plot
of all symbols or subcarriers can be displayed.

[Phase Error Time]

Displays Phase Error for 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, Phase Error value trace of any one of the subcarriers,
or Phase Error value plot of all symbols or subcarriers can be dis-
played.

[Mag Flatness Time]

[Power Time]

|Constellation|

Displays Magnitude Flatness for 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, Magnitude Flatness value trace of any
one of the subcarriers, or Magnitude Flatness value plot of all
symbolg or subcarriers can be digplayed.

Displays the power for each symbol on a graph.

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

Displays the constellation. On the graph, the vertical axis shows
the magnitude of the I 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 for each symbol on a graph.
On the graph, the vertical axis shows the frequency error (Hz) and
the horizontal axis shows time (symbol). The center frequency
error trace and the average value can be displayed.
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|Group Delay Spectrum|]

[No Display]

Displays the group delay for each subcarrier on a graph.

On the graph, the vertical axis shows Group Delay and the hori-
zontal axis shows the frequency (subcarrier). The group delay is
calculated from the phase difference.

Displays nothing.

|Constellation Error Spectrum |

Displays Constellation Error for each subcarrier on a graph.

On the graph, the vertical axis shows Constellation Error (dB) and
the horizontal axis shows the frequency (subcarrier). The Constel-
lation Error RMS value trace, Constellation Error value trace of
any one of the symbols, or Constellation Error value plot of all
symbols or subcarriers can be displayed.

[Mag Error Spectrum|

Displays Magnitude Error for each subcarrier on a graph.

On the graph, the vertical axis shows Magnitude Error (dB) and
the horizontal axis shows the frequency (subcarrier). The Magni-
tude Error RMS value trace, EVM value trace of any one of the
symbols, or Magnitude Error value plot of all symbols or subcar-
riers ¢can be displayed.

[Phase Error Spectrum|

Displays Phase Error for each subcarrier on a graph. On the graph,
the vertical axis shows Phase Error (deg) and the horizontal axig
shows the frequency (subcarrier). The Phase Error average value
trace, Phase Error value trace of any one of the symbols, or Phase
Error value plot of all symbols or subcarriers can be displayed.

|[Mag Flatness Spectrum |

Displays Magnitude Flatness for each subcarrier on a graph.

On the graph, the vertical axis shows Magnitude Flatness (dB)
and the horizontal axis shows the frequency (subcatrier). The
Magnitude Flatness average value trace, Magnitude Flatness
value trace of any one of the symbols, or Magnitude Flatness
value plot of all symbols or subcarriers can be displayed.

[Power Spectrum]

| Total Result]

Displays the power for each subcarrier on a graph.

On the graph, the vertical axis shows the power (dBm) and the
horizontal axis shows the frequency (subcarrier). The subcarrier
power average value trace, power value trace of any one of the
symbols, or power value plot of all symbols or subcarriers can be
displayed.

Displays the total of the measurement values of all frames for the
chips in the measurement range as the result.

+ Cnst Error(dB, %): RMS value of Constellation Error
+ Mag Error(dB, %): RMS value of Magnitude Error

+ Phase Error{deg): RMS value of Phase Error

= Frequency Error(Hz, ppm); Center Frequency Error

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

+ Flatness(dB): Spectral Flatness

+ Leak-Power (dB): Center Frequency Leakage Power
(Total power ratio)
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« Lk-SubCarAvg (dB): Center Frequency Leakage Power
(Sub carrier average power ratio)

* Number
Meas Symbol:  Number of symbols to be measured
Meas Frame: Number of frames to be measured

A/D Capture: ~ Number of A/D data captures

|[Demodulated Data]

|Spectrogram]

[RMS]

[Avg|

The demodulated data on the signal measured is displayed.

It is displayed for each symbol and subcarrier in a hexadecimal
number respectively. The subcarrier type and the modulation sys-
tem 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.

QPSK:  green

16QAM: light blue

04QAM; pink

Pilot: 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.

Closes the dialog box and returns to the previous layer menu.

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 Constellution Error and
Muagnitude Error.

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

NOTE: Avg can be selected only for Phase Error, Magnitude
Flatness, Power, and Center Freq Error.,

[Specified Subcarrier]

[Apply]

Sets the subcarrier number to be displayed on a graph.

NOTE: This cannot be selected for Center Freq Error.

Applies the specified subcarrier number.
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Displays measurement values of all subcarriers for each symbol
on a plot.

NOTE: This cannot be selected for Center Freg Error.

|Center Freq Error|

[RMS]

|Ave]

Displays the center frequency error of each symbol on a trace.
Closes the dialog box and returns to the previous layer menu.

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 Constellation Evrov and
Magnitude Error.

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

NOTE: Avg can be selected only for Phase Error, Magnitude
Flatness, and Power.

|Specified Symbol]

[Apply]
[All]

Sets the symbol number to be displayed on a graph.
Applies the specified symbol number.

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

Closes the dialog box and returns to the previous layer menu.
Performs setup related to the constellation display.

The checked items are displayed. Only one item can be selected
at a time.

[Specified Subcarrier]

[Apply]

Displays the constellation of any one of the subcarriers,

Applies the specified subcarrier number.

| Specified Symbol]

[Apply|

Displays the constellation of any one of the symbols.
Applies the specified symbol number.

Displays the constellations of all symbols and subcarriers.
Closes the dialog box and returns to the previous layer menu.

Returns to the previous layer menu.This cannot be selected for
Center Freq Error.

Selects the gingle digplay.
Selects the dual display.
Selects the quad display.
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Returns to the previous layer menu.

Displays the Scale menu used for setting the X-axis and Y-axis
scales in the active display window.

Sets the minimum value on the X axis.
Sets the maximum value on the X axis.
Sets the maximum value on the Y axis.
Sets the minimum value on the Y axis.
Returns to the previous layer menu.
Displays the Input menu.

Sets whether to invert the phase of the input signal in measure-
ment.

ON: Inverts the phase.

OFF: Does not invert the phase.

Returns to the previous layer menu.

Displays the Trigger menu.

Displays the Trigger Source menu.

Acquires and analyzes data according to internal timing.
Acquires and analyzes data in synchronization with the TF signal.

Acquires and analyzes data in synchronization with the external
signal entered into the EXT TRIG IN | connector. The threshold
level in Extl is fixed at the TTL level.

Acquires and analyzes data in synchronization with the external
signal entered into the EXT TRIG IN 2 connector. The threshold
level in Ext2 can be set.

Returns to the previous layer menu.

Switches the polarity of the trigger slope between plus and minus.
This menu is only enabled when Trigger Source is set to [F Power,
Extl, or Ext2,

+: Synchronizes the sweep start with the rising edge of a
trigger.

- Synchronizes the sweep start with the falling edge of a
trigger.

Sets the delay time from a trigger point. This menu is only enabled
when Trigger Source is set to IF Power, Extl, or Ext2. The start
position for capturing the A/D data when performing the analysis
is shifted for the delay time.

Returns to the previous layer menu.

Terminates the Modulation measurement function.
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Displays the T-Domain Powetr menu.
In the T-domain Power measurement function, the average power
at the zero-span setting is measured.
The template and the displayed waveform can be compared and

judged.

Sets the reference level to its optimum value according to the sig-
nal to be measured. When this key is pressed, Auto Level Set is
executed.

Displays the Window Setup menu.

Switches the measuring window display On and Off.

On: Displays the measuring window on the screen.
Measures the average power in the window.

OfT: Hides the measuring window.
Measures the average power in the whole screen.

Sets the position of the measuring window.
Sets the width of the measuring window.
Returns to the previous menu.

Displays the Template menu.

Switches the template display On and Off.

On: Displays the template and the result is judged
comparing to the template.

Off: Hides the template and the result is not judged
comparing to the template.

Sets the distance by which the template is moved in the X-axis
direction.

Sets the distance by which the template is moved in the Y-axis
direction.

Displays the Template Edit menu and the Template Edit dialog
box.

Switches the templates to be edited.
Up: Edits the template of the upper limit value.

Low: Edits the template of the lower limit value.

Inserts a row that has the same values as the row at the cursor posi-
tion.

Deletes a row.
Sorts the data in the template in ascending order.

Deletes all data in the template currently being edited.
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Closes the dialog box and returns to the previous menu.

Sets whether to couple the template display to the measured
power.

On: Couples the template display to the measured power.
The template set by the relative level to the measured
power is displayed.

Off: Does not couple the template display to the measured
power. The template set by the absolute level is
displayed.

Sets the lower limit value of the template when Template Couple
to Power is set to On.

Retumns to the previous menu.

Switches the averaging function in the power measurement On
and Off.

On: Sets the number of times averaging is performed in the
power measurement and measures the average power.

Off: Cancels the averaging function.

Switches the averaging mode between continuous calculation and
repeat calculation.

Cont:  Sets the continuous calculation mode.
In the continuous calculation mode, the moving-
average method is used to calculate the average after
the set averaging count is reached.

Rep: Sets the repeat calculation mode.
In the repeat calculation mode, when the set averaging
count is reached, the current averaging count is reset to
I and the averaging process is repeated from the
beginning.

Sets the upper limit value that is used to judge whether the result
is Pass or Fail,

Sets the lower limit value that is used to judge whether the result
is Pass or Fail.

Switches the judgment display On and Off.
"Pass" is displayed when [Lower Limit] £ measurement result <
[Upper Limit]. Otherwise, "Fail" is displayed.

On: Displays the judgment.
Off: Hides the judgment.

Retumns the measurement parameters to values that are compliant
with the standard.

Quits the T-domain Power measurement function.
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5.3.1.9

ON/OFF Ratio

5.3.1 FUNC

Displays the ON/OFF Ratio menu.
In the ON/OFF Ratio measurement function, the power ratio of
the ON period to the OFF period of the burst signal is measured.

Sets the reference level to its optimum value according to the sig-
nal to be measured.
When this key is pressed, Auto Level Set is executed.

Displays the Window Setup menu.

Sets the start position of the ON period in the burst signal.
Sets the width of the ON period in the burst signal.

Sets the start position of the OFF period in the burst signal.
Sets the width of the OFF period in the burst signal.
Returns to the previous menu.

Switches the averaging function On and Off.

On: Sets the number of times averaging is performed and
measures the average power.

OfT: Cancels the averaging function.

Switches the averaging mode between continuous calculation and
repeat calculation.

Cont: Sets the continuous calculation mode.
In the continuous calculation mode, the moving-
average method is used to calculate the average after
the set averaging count is reached.

Rep: Sets the repeat calculation mode.
In the repeat calculation mode, when the set averaging
count is reached, the current averaging count is reset to
I and the averaging process is repeated from the
beginning.

Sets the limit value that is used to judge whether the result is Pass
or Fail.

Switches the judgment display On and Off.
"Pass" is displayed when [Limit] < measurement result. Other-
wise, "Fail" is displayed.

On; Displays the judgment,
Off: Hides the judgment.

Returns the measurement parameters to values that are compliant
with the standard.

Quits the ON/OFF Ratio measurement function.
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5.3.1 FUNC

5.3.1.10

5-32

CCDF

Displays the CCDF menu.
The screen changes to the CCDF measurement screen.

Sets the reference level and ATT to the optimum value in accor-

dance with the signal to be measured. When the key is pressed,
Auto Level Set is executed.

Sets RBW.
RBW can be set to a range of 100 kHz to 10 MHz (1 and 3
sequence) and 20 MHz,

Sets the number of measurement samples.

Switches the reference wavetorm display On and Off.

On; Displays the currently-displayed waveform as the
reference waveform.

OfT: Hides the reference waveform.

Switches the ideal Gaussian noise waveform display On and Off.
On: Displays the ideal Gaussian noise waveform.

Off: Hides the ideal Gaussian noise waveform.

Sets the maximum value of the horizontal axis on the waveform
display.

Switches the gate function of the CCDF measurement On and OfT.

On: Sets a threshold level and performs the CCDF
measurement in the period where the input signal is
higher than the specified threshold level.

Off: Cancels the gate function of the CCDF measurement.

Quits the CCDF measurement function.
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5.3.2

5.3.2.1

532 MKR

MKR

[n the Modulation measurement function of the Tx Tester mode, the dedicated Marker menu is displayed
by pressing the MKR key.

This section describes the Marker menu in the Modulation measurement and its functions.

The Marker menu can be used when the graph screen is selected.

MKR (MODULATION - Downlink)

Displays a marker and sets the marker position.

Switches the delta marker display function On and Off.

On: Displays the delta marker and normal marker in the
same position, Displays the relative value to the normal
marker in the marker area.

Off; Deletes the display of the delta marker.
Moves the marker to the maximum peak on a trace.

Selects a trace on which to display the normal marker when mul-
tiple traces exist.

Deletes the marker.
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6.1

6. SCPI COMMAND REFERENCE

SCP1 COMMAND REFERENCE

This chapter describes the SCPI command reference for this instrument.

Command Reference Format

This section describes the format and layout used to describe commands in this chapter,
Each description includes the following items:

Function description

SCPI command

Parameter

Query reply

*  [Function description]
The usage of commands and operations in this instrument.

*  [SCPI command]

The SCPI command displays the syntax of a command sent from the external controller to this instru-
ment. The gyntax congists of a command and a number of parameters. The command and the parameters
are separated by a space.

It a command has multiple parameters, they are separated by commas (,). The three points (...) displayed
between commas represent the parameter(s) omitted at that position.

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

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

Text written in lowercase alphabetic characters in the syntax can be omitted.
For example, “:CALibration;:CABLe” can be abbreviated to *“;CAL;CABL.”
The marks used in the syntax are defined as follows:

<> Shows a parameter required for sending a command

[1: Shows that the command is optional
It can be omitted

{1 Shows that only one item is required to be selected from multiple items
|: Used as a delimiter for multiple items written in curly brackets {..}

<screen>: 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 from 1 to 4 can be
selected
[{1121314}]
For example, If the syntax below is specified, :CALC:CORR:EDEL:TIME 0.1 and :
CALCULATE!L:SELECTED:CORR:EDEL:TIME 25E-3 are valid.

Syntax: CALCulate{[1]2|3|4}[:SELected]:CORRection:EDELay: TIME <numeric valug>

6-1
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6.1 Command Reference Format

6-2

[Parameter]

Describes a parameter required for sending a command.

If the parameter is numeric type or alphabetic, it is enclosed in angle brackets (< >).
If the parameter is optional, 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 be input in the format NR1, NR2, or NR3 and rounded to a valid-
digit real number in this instrument

<bool>: Either OFF or ON can be entered.
< str > A character string enclosed in quotation (* ) or double quotation (

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

<type>: Character data selected from multiple types

o

)y marks.

[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 ({ }). If multiple items, which are delimited by
a vertical bar (]), exist in curly brackets {{ }), only one of those items is read out. 1f parameters are de-
limited by commas (,) multiple parameters can be read out. The three points (...} displayed between com-
mas represent data omitted from that position. For example, the description {numeric value 1},...,
{numeric value 4} shows that four parameters {numeric value 1}, {numeric value 2}, {numeric value
331, and {numeric value 4} are read.

If the parameter to be read is enclosed in square brackets ([ ]}, the parameter may be omitted, depending
on the measurement result, etc.

If the parameter to be read is a value in a unit, a description such as “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 common IEEE commands.

6.2 Common Commands

Function description SCPI Command Parameter Query reply Remarks
Clears the status byte and related data | *CLS - -
Sets the standard event status enable | *ESE <ing> <int>
register
Reads the standard event status regis- | *ESR? - <int>
ter
Device inquiry *IDN? - <str> *1
Notice of completion of all running *OPC - 1
operations
Loads the device settings *RCL <int=|POFF - *2
Resets the device *RST - -
Saves the device settings *SAV <int> <int>
Sets the service request enable register | *SRE <int> <ing>
Reads the status byte register *STR? - <int>
Triggers the device *TRG - -
Waits for the completion of all run- *WALI - -

ning operations

*1  <str>is output in the following format: maker name, model name, serial number and version number.
*2  POFF indicates the parameter settings at the last power-off
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6.3 Modulation Analysis Commands (Downlink)

6.3 Modulation Analysis Commands (Downlink)

6.3.1 Subsystem-INPut

Function description SCPI command Parameter Ouery reply Remarks
ATT{Manual) ANPut: AT Tenuation <real=> <real>
ATT(Aulo/Manual) INPul: AT Tenuation: AUTO OFT|ON OLFJON
Min AL'T (INPut: Al Tenuation:MINimum <real> <real>
Min ATT ON/OFF INPut: AT Tenuation:MINimun:STATe OFF|ON OFF|ON
Prcamp ON/OIT ANPut: GAIN:STATe OFF|ON OIT|ON
1Q Inverse ON/OFF (ANPut: Qi INVerse OFF|ON OFF|ON
6.3.2 Subsystem-CONFigure
Function description SCPI1 command Parameter Query reply Remarks
Meas Mode
Modulation Analysis :CONFigure:MANalysis - -
Ramp :CONFigure:RAMP - -
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6.3.3 Subsystem-SENSe

6.3.3 Subsystem-SENSe
Function description SCPI command Parameler Query reply Remarks

Center Freq [:SENSe]:FREQuency:CENTer <real> <real>

Freq Offset [:SENSe]. FREQuency:OFFSet <real> <real>

Freq Ollset ON/OLT [:SENSc]: FREQueney O FScl: STATe OI'F|ON OFF|ON

Channel Number [:SENSe]:FREQuency:CIHANne:NUMBer <ing= <int>

Executing the Auto Level Set | [SENSe|:POWer:LEVell AUTO - -

Mcas Paramcliers (Mod Analysis 1)

Continuous Signal [:SENSe]:CONDition:CSI1Gnal OFF|ON OFFION

Threshold Level [:SENSe]:CONDition: THReshold <real> <real>

Threshold Sclup :SENSe [:CONDition: THR¢shold: AUTO OFT|ON OFTF|ON

Meas Window Setup [:SENSe:CONDition: MW INdow AUTO QFFION OFF|ON

Window Start [:SENSe]:CONDition:MWINdow:STARt <int> <int=

Window Width |:SENSc |:CONDition:MWINdow: W1DTh <in(= <ini>

Symbol Timing [:5ENSe]:CONDition:3 I'IMing <int> <int=

Creating the Equalizing Filter | [:SENSe]:CONDition:EQUAlizer: MAKE - -

Correction Type :SENSe [:CONDilion:CTYPe OFFIEQUALlzer| | OFFIEQUA]
CEPReamble| CEPR|CEP
CEPTilot

Pilol Track (Amplitude) |:SENSc|:CONDition:PTRack: AMPLitude QOFT'ON OFTFION

Pilot ‘I'rack (Phase) [:SENSe:CONDition:PI'Rack:P[1ASe QOFF|ON OFFION

T Offset [:SENSe]:CONDition: TAT:OFFSet <real> <real>

Tt Oflscl Sclup L:SENSe [:CONDilion: TAU: OFFSct:STATe OFT|ON OFT|ON

Meas Parameters (Mod Analysis 2)

Meas Condition [:SENSe]:CONDition:MCONdition FRAMe| FRAM[EMSY|
FMSY mbol| SYMB
SYMBol

Symbol Length |:SENSe |:CONDition:SLENgth <in(= <int=

Frame l.ength [:SENSe]:CONDition:MANalysis:Fl.ENgth <int> <int=

Minimum Symibol Length [:SENSe]:CONDition:MSLength <ing> <int>

Conslellation Error Threshold | [:SENSe[:CONDition: CETRigger <real= <real>

Constellation Frror Irigger [:SENSe]:CONDition:CHTRigger:STAle OFF|ON OFF|ON

Baseband Filter [:SENSe]:CONDition: BBFilter WIDENARRow | WIDENARR
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6.3.3 Subsystem-SENSe

<real 3= ~<reald=

<real 3= <reald=

Function desceription SCPI command Paramcter Quetry reply Remarks
Meas Parameters (Ramp)
Frame Lenglh [:SENSc]:CONDilion: RAMP:FLENgth <ine= <inl>
l'emplate Level (ALL) [:SENSe]:CONDition: I EMPlate:LEVel:ALLL <real 1> <real2>, |<reall><real2>, |[*]

Templale Level (YO 1o Y3) |:SENSe|:CONDition: TEMPlate: LEV<1v=1[2|3|4> | <rcal= <real=
‘Tlemplate 1.evel Default [:SENSe]:CONDition: I'EMPlate: DEFault -- --

Meas Parameters (Signal)
Cell 1D [:SENSe]:CONDilion: 1D:CELL <ine= <inl>
Segment Number [:SENSe]:CONDition: SNUMber <int=> <int=
Zone Type [:SENSe]: CONDition:ZTYPe PONLy|FONLy| PONL|FONL]|

AONLy]ALL AONLIALL

Number ol PUSC Symbol |:SENSc|:CONDition: PSYMbol:NUMDBer <inl> =int-
Number of FUSC Symbol [:SENSe]:CONDition:FSY Mbol:NUMBer <int=> <int>
DL PenuBase [:SENSe]:CONDition: DLPBase <int> <int>
PRBS_ID [:SENSc|:CONDMlion: 1D:PRBS <ine= <inl>
Number of AAS Preamble [:SENSe]:CONDition: AASPreamble <int> <int>

*1:
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6.3.4

Subsystem-MEASure/READ/FETCh

6.3.4 Subsystem-MEASure/READ/FETCh

MEMQO: Thereply formats of the Measure, Read, and Fetch commands are the same. The difference between the
Measure, Read, and Fetch commuands is that the Measure and Read commands are used to execuite mea-
surements and the Felch command is used only to read result data. Both the Measure and Read com-
mands execute measurements. However, the initialization processes for the commands when entering
the measurement mode are different. The differences are described in the function description given
later. If no descriptions are given, the inifialization processes are the same. If the Fetch command is
issued without entering the corresponding measurement mode, a Query error occurs.

Function description SCPI command Parameter Query reply Remarks
Total Resull (Mod)
Constellation Error :MEASure I'RESult:CERRor? -- <real|> <real2> | ¥1
Peak Constellation Error ‘MEASure: TRESult:PCERror? -- <reall> <real2>, |[*2
<t <inl2=>
Magnitude Error ‘MEASure; TRESult: MERRor? - <reall> <real2> | *3
Phase Error MEASure: TRESult:PERRor? - <real>
Frequency Crror "MEASure: TRESull: FERRor? -- <reall=,<real2> *4
Transmit Power ‘MEASure: TRESult:POWer? -- <reall> <real2>, |*3
<real3=> <real4>
3 MEASure: TRESult: TATI? - <real>
Spectral Flatness MEASure: TRESult: FLAT ness|:NUMBecer{ 1|23 (4% ]? -- <int 1>, <in2>, *6
<rgal 1> <real2>,
<real3=[,...]
*1 <reall> = Constellation Crror: Unit: dB, <real2> = Conslellation Error: Unit: %
*2 <reall> = Constellation Crror: Unit: dB, <real2> = Conslcllation Error: Unit: %,
<intl> = Subcarrier, <int2> = Symbol
*3 <real == Mag krror: Unit: dB, <real2> = Mag Error: Unit: %
*4 <real = = Frequency Error: Unit: 11z, <real2> = Frequency Error: Unit: ppm
*3 <reall> = Transmit Power: Unit: dBm, <real2> = Transmit Power: Unit: dBm/MHz,
<real3» = Transmil Power: Unit: W, <reald= = Transmil Power: Unit: W/MHz
*6 When the NUMBer hieader is omilled <imil > <in2> <rcall = <real 2> <rcal 3= <in3> <dinld=_<rcald= ~rcal 5= <rcalé:,

<int$> <intG>,<real 7> <real 8> <real 9>, <int7=> <int8> <real 10> <real 1 1> <rgal 12>
<intl> = Start subcarrier nmmber, <int2> = Stop subcarrier number
<reall= = Flatness{Max): Unit: dB, <real2> = Flamess(Min): Unit: dB, <real3> = Flatness(Avg): Unit: dB
<imi3> = Starl subcarrier number, <inid4> = Stop subcarricr number
<reald=> = Flatness{Max): Unit: dB, <real5> = Flatness(Min): Unit: dB, <real6é> = Flatness(Avg): Unit: dB
<int5> = Start subcarrier number, <int6> = Stop subcarrier number
<real 7= = Flatness{Max): Unit: dB, <real8> = Flamess(Min): Unit: dB, <real%> = Flatness(Avg): TInit: dB
<int7>= Starl subcarricr number, <inl&>= Stop subcarricr numbcr
<reall0= = [latness(Max): Unit: dB ,<rcalll> = Flatness(Min): Unit: dB, <rcall2> = Flainess(Avg): Unit: dB
When the NUMBer header is specified:<int 1> <int2> <real 1> <real2> <real3>
<intl> = Start subcarrier nmmber, <int2> = Stop subcarrier number

<reall= = Flatness{Max): Unit: dB, <real2> = Flamess(Min): Unit: dB, <real3> = Flatness(Avg): Unit: dB
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6.3.

5 Subsystem-INITiate

Function descriplion SCP1 command Paramcicr Chucry reply Remarks
Center Frequency Leakage | MEASure: TRESultLEAKage? - <real |>,<real2> *7
Cenler Frequency Leakage | :MEASurc: TRESult. LEAKage: OPOWer? -- <real>
(Overall)

Center Frequency Leakage | :MEASure: TRESult: LEAKage: APOWer? -- <real>
(Average Power)
Mecas Number ‘MEASure: TRESult: NUMDBer? -- <inl=<inl2>, *8

<int3>

Meas Symbol Number MEASure: TRESult NUMBer:SYMBol? - <int>
Meas Frame Number MEASurc: TRESul:NUMBer:FRAMc? -- <inl=
Meas A/1D Capture Number | :MEASure TRESul:NUMBer:CAP lure? -- <int>
Total Result (Ramp)
Avcrage Power & Pass/Tail | :MEASurc: TRESult:RAMP:ALL? -- <real=,
PASS|FAIL
Average Power ‘MEASure: TRESult RAMDP: APOWer? - <real>
Pass/Tail MLEASure: TRESull: RAMP:FAIL? - PASS|FAIL
=7 <real 1> = Leakage (ratio for overall power): Unit: dB,

*8

6.3.5

<real2> = l.eakage (ratio for subcarrier average power): Unit: dB

<intl> = Meas Symbol Number, <int2> = Meas Frame Number, <int3> = Meas A/[D Capture Number

Subsystem-INITiate

Function description

SCPI command

Parameter

Ouery reply

Remarks

Executing the Single meas-
urctient

INTTiate: MEASure: STNGle

Hxecuting the Repeat meas-
urement

[ANITiate: MEASure: REPeat

Stopping (he measurement

INITiate: ABORL
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6.3.6 Subsystem-TRIGger

6.3.6 Subsystem-TRIGger
Function descriplion SCPI command Paramcter Query reply Remarks
I'rigger Source ‘IRIGger[:SEQuence]:SOURce IMMediate|[F|EX Ternal 1| [IMMI|IFEXTT] *1
EXTternal2 EXT2
Trigger Slope ‘TRIGger|: SCQuence|:SLOPc POSilive[NEGative POSINEG
[F Power Trigger |.evel CIRIGger[:SEQuence]:L.EVel:1F <real> <real>
Ext2 Trigger Level ‘TRIGger[:SEQuence]:LEVel:EXTemal <real> <real>
Trigger Delay ‘TRI1Gger|:SEQuence|:DELay <real> <rcal>
*1:
TMMediate:  Free-run status where no trigger is set
TF: TF trigger
EXTL: EXT1 inpul signal trigger
HXT2: EX'12 input signal trigger
6.3.7 Subsystem-DISPlay
Function description SCPI command Parameter Query reply Remarks
Ref Level DISPlay: TRACe: Y[:SCALe|:RLE Vel <real> <real>
Level Offset :DISPlay: TRACe: Y|:SCALc|:RLEVel: OF'Set <tcal= <real>
level Offset ON/OFF DISPlay TRACe: Y[:SCALe]:RLEVel:OFFSet:S TATe | OFFJON OFF|ON
Multi Sereen :DISPlay SINGle|DUAL| SING|DUAL|
QUAD QUAD
Switching to the active DISPlay: AC T ive <int> <int>
screen to display the mea-
surement results
Sclecting the Analysis For- | :DMSPlay]: WINDow=scrn=1|2|3[4>]: TRAC¢.FTORMal | OFT| OFF|SPEC|TRES|
mat SPECtrogram| CESPICETIMESP]|
I'RESult MET|PESP|PET]|
CESPectrum| MFSPMET|
CETime| CONS|CFET|PSP|
MUESPectrum| PTIM|DDAT|
ML Time| GDSP
PESPectrum|
PETime|
MFSPectrum|
M Time|
CONStellation|
CFETime|
PSPectrum|
PTIMe|DDATa|
GDSPcetrum
Time Trace RMS ON/QFE | INSPlay [ WINDow=scrn=12|3[4>]"TRACe I IME OFF|ON OFFION
‘RMS
Time Trace AVG ON/OLE | :IMSPlay|: WINDow=scin=1]2|3 4> TRACe . TIME OFF|ON OFF|ON
AVERage
Time ‘I'race Specified Sub- | [IMSPlay[: WINDow<scrn=1|2|3|4>] TRACe; TIMHE OFF|ON OFFION
carrier ON/OFF :SSUBcarrier
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6.3.7 Subsystem-DISPlay

Function deseriplion SCPL command Paramcicr CQuery reply Remarks
Time Trace Specitied Sub- | :DISPlay[:WINDow<scrm=1|2|3|4>]: TRACe: TIME <int= <int=
carticr Number :SSUDBcarric:NUMDBer
Time Trace All Measure- :DISPlay[: WINDow=<sern=1|2|3]4>]: TRACe: TIME OFF|ON OFFON
ment Value Plot ON/OFF PLOT:ALL
Time Trace Center Freq DISPlay[:WINDow<sem=1|2|3|4>]: TRACe: TIME OFF|ON OFF|ON
Error ON/OLT :CFERror
Spectrum ‘I'race RMS ON/ [ :DISPlay[: WINDow=scrn=12[3|4>]: TRACe OFF|ON OFFON
OFF SPECtrum:RMS
Spectrum Trace AVG ON/ | :DISPlay[: WINDow=<scrn=1|2|3|4>]: TRACc OFT|ON OLF|ON
OIT SPECIrum: AVERage
Spectrum ‘I'race Specified DISPlay[:WINDow<sern=1|23[4=>]: TRACe OFF|ON OFFON
Symbol ON/OFF SPECtrum:S5YMbol
Spectrum Trace Specilied :DISPlay|: WINDow=scm=1|2|3|4=|: TRACc <inl> <mi=
Symbol Number SPECtrum:SSYMbol:NUMBer
Spectrum Trace All Mea- DISPlay[:WINDow=scm=1|2|3|4>]: TRACe OFF|ON OFF|ON
surement Value Plot ON/ SPECtrum:PLOT:ALL
OIT
Constellation ‘I'race DISPlay[:WINDow<sern=1|23[4=]: TRACe ALLISUBCarrier| | ALLISUBC|
:CONStellation SYMBol SYMB

Conslellation Specificd Sub- | :DISPlay|: WINDow<scrn=1|2|3|4=|: TRACc <inl> <mi=

carricr Number :CONSIellation: SSUBcarricr: NUMBer

Constellation Specified DISPlay[: WINDow=scrn=1|2[3|4=]: TRACe <int> <int>

Symbol Numbe :CONStellation:SSYMbol NUMBer

X Scale Lelt :DISPlay]: WINDow<scrn=1|2|3|4=].: TRACc¢. X <real> <real>
[SCALeLEFT

X Scale Right DISPlay[:WINDow<sem=12|3|4=]: TRACe: X <real> <real>
[:SCALe]:RIGHt

Y Scale Upper :DISPlay|:WINDow<scm=12|3|4=|: TRACcY <rcal= <real=
[:SCAle]:UPPer

Y Scale Lower DISPlay[. WINDow=<scm=1|2|3|4=]:TRACe:Y <real> <real>
|:SCALe|:LOWer

X Scale Left (Ramp) DISPlay: RAMPLWINDow<scrn=1|23>]"TRACe -- <real>
X[ESCALe LEFT?

X Scale Right (Ramp) DISPlay: RAMP[:WINDow<sem=1|23> ] TRACe - <real>
X[:SCALe[:RIGH1?

Y Scale Upper (Ramp) DISPlay: RAMP[:WINDow<scrn=1|23>]: TRACe <real> <real>
Y[:SCALe].UPPer

Y Scale Lower (Ramyp) :DISPlay: RAMP|:WINDow=<scrn=1|2|3>]. TRAC¢ <real> <real>

YESCALe:LOWer
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6.3.8

Subsystem-MMEMory

6.3.8 Subsystem-MMEMory

Function deseription SCPI command Parameter | Query reply | Remarks
Specifving the device used when exe- [ :MMEMaory:DEVice ClE ClE *1
cuting the SAVE and LOAD functions.

Saving the scttings of this instrument | :MMEMory: STORe: STATc <inl> - *2
[.oading the settings of this instrument | :MMEMory:LOADSTAl: <int> -- *2
OFFION | OFF|ON

Selecting whether to save the measure- | -MMEMory:SELect: I TEM:WIBROHEXED12:SETup

ment conditions

*1: ‘T'he following devices are specified depending on the parameter:
C CiMyDatatSYRCI.
D  DAADVANTEST
L CAADVANTLEST
2: A number, which is a maximum of 4-digit and is added to the file name of the data to be saved or loaded, must be specified in <int>,
6.3.9 Subsystem-SYSTem
Function description SCPI command Parameter Query reply Remarks
Selecting the measurement | :SYSTem:SELect SANalyzer| SAN|TXT
syslem TXTesler
Setting the measurement SYSTem:SELegct:S TANdard <gtr]> <str2> -- *1
standard
Initializing cach measure- SYSTem:PRESeL -- -
ment sysiem parameler
[nitializing all measurement | :SYSTem:PRESet:ALL - -
systems
Inguiring about the most SYSTem:ERRor? -- <int=,<slr> *2
ISCEnt error
Inquiring about the error log | :SYSTem:ERRor:ALL? - <int>,<sts> *2
Inquiring about the R3477 | :SYSTem:OPTions? - <sir=|,...|
serics oplions
*1: In <strl1>, the standard name is set. In <str2>_ the operating band name is set.
For this option, use the following settings:
<sirl> ="WiBrolécD12_DL" , <str2>="WiBrolécD12_DL"
To specily user data, sci the [ollowing:
<strl=="STD_USER"
<str2> = "file name"
Specity "OFF" instead of <strl> and <str2> when setting the standard to OFF.
SYSTem:SELect: STANdard OFF
*2: In <int=, the crror number is returned. In <sir=, a character siring of the error message is returned.
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6.4 Other Commands

6.4 Other Commands

6.4.1 Subsystem-INPut

Function description SCPI command Parameter Query reply Remarlks
ATT (Manual) [INPut: AT Tenuation <real> <real>

ATT{Aulo/Manual) (INPut: ATTenuation: AUTO OFT|ON OFT|ON

Min ATl (INPut: Al'lenuation: MINimum <real> <real>

Min ATT ON/OFF [INPut: AT Tenuation: MINimum: STATe OFF|ON OFF|ON

Preamp ON/OIT INPul: GAIN:STATe OTT[ON OFT|ON
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6.4.2 Subsystem-SENSe

6.4.2 Subsystem-SENSe
Function description SCPI command Paramcler Query reply Remarks
Frequency
Setting the Center Freq [:SENSe] . FREQuency CENTer <real> <real>
Sciting the Start Freg [:SENSc]:.FREQuency :STARL =<rcal> =<rcal>
Setting the Stop Freq [:SENSe]:FRECuency:STOP <real> <real>
Setting the Span [:SENSe|:FREQuency :SPAN <real> <real>
Selting the Cenler Freq sel- | [:SENSc[:FREQuency:CENTer:STEP =<real> =<recal>
ting resolution
Setting the Center Freq set- | [:SENSe]:FREQuency CENTer:STEP:AUTO QFFION QFF|ON
ting resolution mode
Setting the Offset Freq [:SENSe]:FREQuency:OFFSet <real> <real>
Setting the Offset Freq con- | [:SENSe[:FREQuency:OFFSet:STATe OFFION OFF|ON
dition
Selting the channel number | [:SENSc|:FREQuency :CHANnc:NUMDBcer <int= <int=
Band Width
Setting the RBW [:SENSe]: { BANDwidth BWIDth}[:RESolution] <real> <real>
Sciting the RBW mode L:SENSc]: { BANDwidth|BWIDth } |:RESolution | OFTF|ON OFT|ON
AUTO
Setting the VBW [:SENSe]: { BANDwidth BWIDth }:VIDeo <real> <real>
Selting the VBW sciling |:SENS¢|: {BANDwidlh|BWIDth} : VIDco: AUTO OFFION OFF|ON
mode
Setting the ratio between the | [:SENSe]: {BANDwidth|BWIDth } [:RESolution] <real> <real>
span and the RBW ‘RATIo
Sciting the ratio mode [:SENS¢]: {BANDwid(h|BWIDth} | :RESolution] OFTF|ON OFT|ON
between the span and the RATIo:S TATe
RBW
Setting the ratio between the | [:SENSc|:{ BANDwidih|BWIDth }: VIDco:RATio =<real> =<real>
RBW and the VBW
Setting the ratio mode |:SENSe|:{BANDwidlh|[BWIDth} : VIDco:RATio OFT|ON OFT|ON
between the RBW and the STAle
VBW
Couple
Setting an automatic cou- [[SENSe]:COUPle:ALL:AUTO -- -
pling
ADC
Selting the ADC Dither |:SENSc|:ADC:DITHer OFT|ON OFT|ON
Detector
Setting the trace detector [:SENSe]:DETector: TRACe:FUNCtion NORMal| NORM|POS|
POSitive| NEG|SAMP|
NEGative| AVER
SAMPle|AVERage
Selecting the trace detector | [:SENSe|:DETector: TRACe: FUNCtion: AUTO OFFION OFFION
mode
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6.4.2 Subsystem-SENSe

Function descriplion

SCPL command

Paramcier

Query reply

Remarks

Average

Sclting the average mode of
the average detector

|:SENSc]:AVERage: TYPE

RMSV1Dco|
VOlilage

RMS|VID[VOLT

Setting the mode used when
selecting the average detec-
tion mode of the average
detector

[:SENSe|:AVERage: TYPE:AUT(

OFF|ON

OFF|ON

Preselector

Manually adjusting the pre-
sclector

[:SENSc]:PRESclector

<inl>

<int>

Automatically adjusting the
pre-selector

[:SENSe]:PRESelector: ALUTO

Sweep

Setting the sweep time

[:SENSe]:SWEep IIME

<real>

<real>

Selecting the sweep time
sciling mode

[:SENSe|:SWEep TIME:AUTQ

CFFON

CFF|ON

Specifying the number of
times the sweep averaging is
performed and the number
ol times MAX HOLD is
perlormed.

[:SENSe]:SWEep:COUNt

<int>

<int>

Setting the gated sweep to
ON or OFF

[:SENSe]:SWEep:GATE

OFFON

OFF|JON

Sciting the gale signal posi-
tion

[:SENSc:SWEep:GATE:DELay

=<rcal>

=<rcal>

Setting the gate signal width

[:SENSe|:SWEep:GATE:WIDTh

<real=>

<real=

Swilching the gale signal
maode

[:SENSc]:SWEep:GATE:WIDTh: AUTO

OFFJON

OFFJON

Setting the gated sweep trig-
ger

[:SENSe]:SWEep:GATE:SOURce

[MMediate|IF|EX 11|
EXT2

IMM]|IF[EXT1]
EXT2

Sciting the trigger polarity
of each trigeer source

[:SENSc:SWEep:GATE:SLOP¢

NLGative[POSitive

NEGIPOS

Sefting the trigger level of
the EXT2 (external input
terminal 2) trigger

[:SENSe:SWEep:GATE:LEVel:EXTernal

<real=>

<real>

Setting the trigger level of
the TF trigger

[:SENSe]:SWkep:GATE:LLEVel:IF

<real>

<real>

Correetion

Switching the RF input level
correction function ON and
OFF

[:SENSe]:CORRection: CSET:STATe

OFF|ON

OFF|ON

Cntering the RE input level
correction data

|:SENSc[:CORReclion: CSET:DATA

<real 1= <real2>

*]

Deleting all the RF input
level correction data

[:SENSe]:CORRection:CSET:DELete

*1 =r¢all> = Frequency data

<rgal2> = Correction level data

Delimited by a comma.
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6.4.2 Subsystem-SENSe

or OFF

Function description SCPI command Parameter Query reply Remarks

Channel Power
Execnting the Aunto [Level [:SENSe]:CPOWer POWer: LEVel: AL'TO - -
Set function
Sclting the measurement |:SENSe¢|:CPOWer: WINDow QFFION OFF|ON
window display to ON or
OFF
Specifying the measure- [:SENSe]:.CPOWer: WINDow : POSItion <real> <real>
ment window display posi-
tion
Specifying the measure- [[SENSe]:CPOWer: WINDow: WI1IXTh <real> <real>
ment window display width
Sclting the averaging caleu- | [:SENSc|:CPOWer: AVERage| :STATe| QFFJON QFF|ON
lation mode to ON or OFF
Setting the number of times | [:SENSe]:CPOWer: AVERage: COUINt <int> <int>
averaging is performed
Specilying the calculation |:SENS¢|:CPOWer: AVERage: MODE CONTinuous| CONT|REP
type of the averaging calcu- REPgat
lation mode
Setting the upper limit value | [:SENSc[:CPOWer=sscereen=:LIMit: UPPer <real> <real>
Setting the lower limit value | [:SENSe]:CPOWer<screen>=:1.IMit:1.OWer <real> <real>
Setting the judgment 0 ON [ [:SENSe]:CPOWer: JUDCe OFFION QFFION
or OFF
Sciting the standard values | [:SENSc|:CPOWer:SET:STANdard -- -

OBW
Executing the Auto Level [:SENSe]:OBW:POWer:LE Vel AUTO - -
Set funclion
Specifving the OBW% [:SENSe]:OBW:PERCent <real> <real>
value
Setting the number of times | [:SENSc|:OBW:AVERage:COUNL <in(= <inl=>
averaging
Setting the averaging calcu- | [SENSe:OBW:AVERage[:STAle] OFFION OFF|ON
lation mode to ON or OFF
Specilying the calculation |:SENS¢|:OBW:AVERage:MODL CONTinuous| CONT|RLCP
type of the averaging calcu- REPeat
lation mode
Setting the upper limit value | [:SENSe]:OBW:LIMit: UUPPer <real> <real>
Sciting the lower limit value | [:SENSc|:OBW:LIMIit:.LOWer <real> <real=
Setting the judgment to ON | [SENSe]:OBW JUDGe OFF[ON OFF|ON

Setting the standard valucs

|:SENSc|:OBW:SET:STANdard
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6.4.2 Subsystem-SENSe

Function description

SCPT comimand

Parameter

Query reply

Remarks

ACLR/ACT

Cxcculing the Auto Level
Set function

[:SENSc| L ACLRIACP ) :POWer LEVeLAUTO

Copying the standard values

[:SENSe|:{ ACLR|ACP}DATA:COPY:STANdard

Sctting the adjacent channel
position and adjacent chan-
nel bandwidth

[:SENSc|:{ACLR|ACP}:CSBW:DATA

<real> <real><rcal>

Initializing the adjacent
channcl posilion and adja-
cenl channel bandwidth data

[:SENSe]:{ACLR|ACT}:CSBW:DATA:DELete

Setting the Root Nyquist
hand calculation mode to
ON or OFF

[:SENSc|:{ACLRIACP}:RNYQuist

OFT|ON

OFT|ON

Sciting the Symbol Rale
value, which is used in the
Root Nyquist band calcula-
tion mode

[:SENSc|: | ACLRJACP:RNYQuist: SRATe

<rcal=

<real=

Sclting the Llicr cocllicicnt,
which is used in the Root
Nyquist band calculation
mode

L:SENSc]:{ ACLRJACP ) :RNY Quist RFACtor

<real>

<real>

Sciting the number ol times
averaging is performed

[:SENSc|:{ACLR|ACP}:AVERage:COUNL

<int>

<inl>

Setting the averaging calcu-
lation mode to ON or OFF

[:SENSe]: | ACLR|ACP}:AVERage[:STAle]

OFFON

OFF|ON

Speeilving the calculation
type of the averaging calcu-
lation mode

|:SENS¢|: {ACLRIACP} : AVERage:MODE

CONTinuous|
REPeat

CONT|REP

Setting the noise correction
[unetion to ON or OFT

[:SENSe]: { ACLRJACP}:NCORrection[ :STATe]|

OFF|ON

OFF|ON

Setting the judgment to ON
or OFF

[:SENSe]:{ ACLRIACPYJUDGe

OFF|ON

OFF|ON

Sclting the standard valucs

L:SENSc]: { ACLRJACP}:SCT:STANdard
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6.4.2 Subsystem-SENSe

Function description SCPT command Parameter Query reply Remarks

Multi Carrier ACLR/ACT

Exccuting the Auto Level L:SENS¢| {MCACIMCACp}:POWer LEVeLAUTO | -- -

Set function

Setting the measurement [:SENSe]: {MCACIMCACp ) :PARameter OFFION OFFION

carrier and adjacent channel | {12]...]16}:STATe

10 ON or OFI"

Setting the offset frequency | [[SENSe]: {MCACIHMCACp) :PARameter <real> <real>

of the measurement carrier | {1)2]...|16}: FREQuency

and adjacent channel

Setting the channcl band- [:SENSe]: iMCACIMCACp}:PARameter <real> <real>

width of the measurement 112]...]16}:BW1Dth

carrier and adjacent channel

area

Setting the reference power | [:SENSe|: {MCACI|MCACD) :PARameter <int> <int>

arca ol the measurcment car- | {11]12]...]164:REFerence

rier and adjacent channel

Setting a limit value, which | [:SENSe]: {MCACIMCACp} PARameter <real> <real>

is used to check measure- {11]12]...[16}:LTMit

ment results as pass or fail

Setting the Carrier Freq [:SENSe]: iMCACIHMCACp }:CARRIer AlJust OFF|ON OFF|ON

Adjustment function to ON | :STATe

or OFF

Setting the Carrier Freq |:SENSe | {MCACIMCACp :CARRIcr: ADust =<real> =<real>

Adjustment value

Setting the Root Nyquist fil- | [:SENSe]: iMCACIMCACp }: RNY Quist OFFION OFFION

ter calculation to ON or OIT

Setting the Symbol Rate [:SENSe]: {MCACIHMCACP |:RNY Quist: SRATE <real> <real>

value for Root Nvquist fil-

ter caleulation

Setting the filler cocllicient, | |:SENS¢|:iMCACIKMCACP}:RNYQuist.RFACIor | <rcal> <real>

which is used in the Root

Nyquist band calculation

made

Sciting the number ol times | [SENS¢]: {MCACIMCACp )} AVERage: COUNL <in(= <inl=>

averaging is performed

Setting the averaging calcu- | [:SENSe]:{MCACIMCACDp):AVERage[:STATe] OFFION OFFION

lation mode to ON or OFF

Specilying the calculation |:SENSe|: {MCACIHMCACp:AVERage:MODE CONTinuous| CONT|RLCP

type of the averaging calcu- REPeat

lation mode

Sciting the noisc correction | [SENS¢]: i MCACHMCACp }:NCORreetion OFTF|ON OFT|ON

[unction to ON or OFT |:STATe]

Setting the judgment to ON | [SENSe]: {MCACIHMCACp}:JUDGe OFF[ON OFF|ON

or OFF

Scuting the standard values | [:SENSc[:{MCACIMCACp}:SCT:STANdard -- -
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6.4.2 Subsystem-SENSe

or OFF

Function description SCPT command Parameter Query reply Remarks
Spurious Emissions
Cxcculing the Auto Level [:SENSc|:SPURious: POWer: LEVeLAUTO - -
Set function
Creating the measurement [:SENSe]:SPURIous: DATA:CREate -- -
table
Selling the First Carrier fre- | [:SENSc|:SPURious:C ARRicr:FIRSt <real> <real>
quency
Setting the Last Carrier fre- | [:SENSe]:SPURIous:CARRier:LAST <real> <real>
quenecy
Registering the sweep [:SENSc]:SPURious: DATA|:NUMBer{1|2]3}] <reall> <rcal2=, - *2
parameters, which are used <bool3=,
in the Spurious measure- <boold= <reald>,
ment, in the Spurious table <hoolS=,<reald>,
<hoolo=,<realc>
<real 7=,
<hool§> <real8>,
<bool9>,
<real 10>
Sclecting (he Spuricus table | [:SENSc]:SPURious: DATA|NUMBer{12]3%] -- <inl>
that is used ACTive
Clearing all data registered | [:SENSe]:SPURious:DATA[:NUMBer{12|3}] - -
in the Spurious table that is | :DELete
used
Setting the judgment to ON | [:SENSe]:SPURIous: JUDGe OFFION OFF|ON

Sciting the standard valucs

[:SENSc]:SPURious: SET:STANdard

%2

6-18

<reall> = Sweep start frequency (GlHzZ/MIZ/K] 17/117)
<real2> = Sweep stop frequency {Gl1z/MI1z/kl17/117}
<boold>= { OFF | ON } Input Filter ON/OFF
<boold== { OFF | ON } RBW AUTO/MANUAL
<reald>= RBW (MHz/kHz/Hz)

<bool5>={ OFF | ON } VBW AUTO/MANUAL
<real5> = VBW (MHz/kHz/Hz)

<boole=={ OFF | ON Sweep time AUTO/MANUAL
<realé> = Sweep time (s/ms/ps)

<real7>= Reference level (<IBm)

<bool8> = { OFF | ON § input AT AUTOMANUAL
<real8> = Input attenuator (dB}

<bool9=={ OFT | ON } Prcamp ON/OFT

=rcalL0= = Spurious level judgment value (dBm}
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6.4.2 Subsystem-SENSe

Function description SCPI command Parameter Query reply Remarks

Speetrum Crnission Mask

Executing the Auto Level [:SENSe]:SEMask:POWer:l . EVe L AUTO -- --

Set function

Sctting the relerence power | [:SENSc|:SCMask:CBWidth <real= <real=

calculation bandwidth

Setting the Root Nyquist fil- | [:SENSe]:SEMask:RNY Quist OFF|ON OFF|ON

ter caleulation mode

Sciting (he symbol rate. [:SENSc[:SEMask:RNYQuist: SRATc <rcal> =<rcal>

which is used for the Root

Nyquist filter calculation

Setting the roll-off factor, [:SENSe]:SEMask RNYQuist:RFACtor <real- <real>

which is used for the Root

Nyquist filter calculation

Setting the reference power | [:SENSe]:SEMask:RPOWer: MODE CHANnel|PEAK CHAN|PEAK

calculation mode

Sctting (he number of times | [:SENSc]:SCMask: AVERage: COUNIL <int= <in(=

averaging is performed

Setting the averaging mea- | [:SENSe]:SEMask:AVERage [:STATe] OFF|ON OFF|ON

surcment (unction to ON or

OFTF

Setting the averaging mode | |:SCNSc|:SCMask: AVERage: MODE CONTinuous| CONTIREP

of the averaging measure- REPeat

ment function

Sctting (he judgment (o ON | :SENSc]:SCMask:JUDGe OLF|ON OIF|ON

or OTTF

Setting the standard values | [[SENSe]:SEMask:SE'T:STANdard - -

Setting the measurement [:SENSe]:SEMask:DATA <reall=, - *3

parameier lable

<real2>,<real 3>,
<reald> <real5>,
<real6> <real 7>,
<real B> <type>

Deleting all the measure-
ment parameter tables

[:SENSc]:SCMask:DATA :DELele

*3

<real 1= Oftset Start frequency (GHz/MHz/kHz/Hz)
<real2>= Oftset Stop frequency (GHz/MHz/kHz/Hz)
<rcal3== intcgral bandwidlh (ABS) (GH«/MH«/kH2/Hz)
<real4>= absolute level judgment Start value (dBm)
<real5>= absolute level judgment Stop value (dBm)
<real6>= integral bandwidth (REL} (GHz/MHz/kHz/Hz)
<real7== relative level judgment Start valuc (dB)
<real8== relative level judgment Stop value (AB)
<type>= { ABS | REL | AAR [ AOR }

ABS: Judges only by using the absolute level judgment value
RELL: Judges only by using the relative level judgment valuc.
AAR: Judges by using the AN condition of the absolute level value and the relative level judgment value.
AOR: Judges by using the OR condition of the absolute level value and the relative level judgment value.

6-19




R3477 Series OPT60 WiBro (WiBro 16e/1212) Analysis Software User’s Guide

6.4.2 Subsystem-SENSe

Function description SCPT command Parameter Query reply Remarks
CCDF
Cxceuling the Auto Level [:SENS¢[:CCDI:POWer LE Ve LAUTO -- --
Set function
Setting the resolution band- | [:SENSe[:CCDF: {BANDwidth BWIDth} <real> <real>
width (RBW} [:RESolution]
Sclting the number ol'mea- | [:SENSc[:CCDI:POING <in(= <in(=
surement samples
Setting the gate function to | [:SENSe|:CCDF.GATE OFF|ON OFFION
ON or OFT
Setting the threshold level of | [[SENSe]:CCDE:GATE: T IReshold <real> <real>
the gate function
T-Domain Power
Sciting the averaging count | |:SCNS¢|: TDPower: AVERage: COUNI <ini= <ini=
Setting the averaging caleu- | [:SENSe]: I'DPower: AVERage[:S I'Ale] QOFF|ON QOFFION
lation mode to ON or OFF
Speeilving the operalion [:SENSe]: TDPower: AVERage: MODE CONTinuous| CONTREP
type in the averaging calcu- RLPcal
lation mode
Executing the Auto Level [:SENSe]: TDPowerPOWer:LEVel: AUTO - -
Set function
Seiting the measurcment |:SENSc|: TDPower: WINDow QLT |ON QFT'ON
window display to ON or
OFF
Specitying the measure- [:SENSe]: TDPower: WINDow:POSition <real> <real> Time
ment window display posi-
tion
Specitying the measure- [:SENSe|: TDPower WINDow:WIDTh <real> <real> Time
ment window display width
Setting the Upper limit |:SENSe¢|: TDPower: LIMit:UPPer <real= <real> Level
Setting the Lower limit [:SENSe]: IDPower:L.IMit:[.OWer <real> <real> l.evel
Setting the judgment to ON | [:SENSe]: TDPower: TUDGe OFF|ON OFFION
or OIT
Setting the Standard values | [[SENSe¢]: I'DPower:SE'T:8TANdard -- --
ON/QOFF Ratio
Sclling the averaging count | |:SENSc[:OORatio: AVERage: COUNI <ini= <ini=
Setting the averaging calcu- | [:SENSe]:OORatio: AVERage[:S I'Ale] OFF|ON QFFION
lation mode to ON or OFF
Speeilving the operalion [:SENSc[:O0Ralio: AVERage: MODE CONTinuous| CONTREP
lype in the averaging calcu- REPeal
lation mode
Executing the Auto Level [:SENSe]:O0Ratio: POWer LEVell AUTO - -
Sel funclion
Setting the display position | [:SENSe]:O0ORatio: WINDow:ON:POSition <real> <real> Time
of the ON window
Setting the display width of | [:SENSe]:OORatio:WINDow:ON:WIDTh <real> <real> Time

the ON window
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6.4.3 Subsystem-CONFigure

Function description SCPI command Paramcter Query reply Remarks
Setting the display position | [:SENSe]:(OORatio: WINDow:OFF . POSition <real> <real> Time
ol the OFT window
Setting the display width of | [SENSe]:OO0Ratio: WINDow:OFF:WIITh <rgal> <rgal> Time
the OFF window
Setting the limit [:SENSe]:00Ratio:LIMit <real> <real>
Sciting the judgment (o ON | |:SENSc|:OORalio: JUDGe OLF|ON OL'F|ON
or QOFF
Setting the Standard values | [:SENSe]:(OORatio:SET:STANdard - -
6.4.3 Subsystem-CONFigure
Function description SCPI command Parameter Query reply Remarks

Entering the Channel Power
measurement mede

:CONFigure:CPOWer

Entering the OBW measure-
ment mede

{CONFigure:OBW

Catering the Multi-Carricr
ACLR/ACP measurcment
mode

{CONTFigure: { MCACIMCACp)

Entering the ACLR/ACP
measurement mode

:CONFigure: { ACLR|ACT)

kntering the Spurious mea-
surement mode

:CONFigure:SPURIious

Entering the Spectruim
Cmission Mask measurc-
ment mode

:CONFigure:SEMask

Entering the CCDF mea-
surement mode

:CONFigure:CCDF

Calering the T-Domain
Power measurement mode

:CONTigure: TDPower

Entering the ON/OFF Ratio
measuremenl mode

:CONFigure:OORatio
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6.4.4 Subsystem-MEASure/READ/FETCh

6.4.4 Subsystem-MEASure/READ/FETCh

MEMOQO: The reply formats of the Measure, Read, and Feich commands are the same. The difference between the
Measure and Read commands and Fetch command is that the Measure and Read commands are used
to execute measurements and the Fetch command is used to read resulf data. Both the Measure and
Read commands execute measurements. However, the initialization processes for the commands that are
made when entering the measurement mode are different. The differences are described in the function
description given later. If no descriptions are given, the initialization precesses are the same. If the Feich
commund is issned without entering the corresponding measurement mode, @ Query error occurs.

Function description SCPI command Parameter Query reply Remarks

Channel Powcer

Performing the Channel :MEASure:CPOWer? - <real>
Power measurement and
reading the measurement
result (Trace)

Performing the Channel ‘MEASure:CPOWer PDENSsity? - <real>
Power measurement and
reading the average power
density (Trace)

Performing the Channel ‘MEASurc:CPOWer:RMS? -- <real>
Power measurement and
reading the measurement
result {(RMS)

Perlorming the Channel MEASure:CPOWer: RMS: PDENsity? -- <real>
Power measurement and
reading the average power
density (RMS)

Performing the Channel ‘MEASurc:CPOWer: FAIL? -- PASS|FAIL
Power measurement and
reading the total Pass/Fail
Jjudgment

OBW

Performing the OBW mea- | :MEASure:OBW? - <real= <real>
surement and reading all
measurement results

Performing the OBW mea- | MEASurc:OBW:0BW? - <rcal=
surement and reading the
measurement result {only
the OBW value)

Perlorming the OBW mea- | MEASurc:OBW:FCENier? - <real>
surement and reading the
measurement result {only
the OBW center frequency)

Performing the OBW mea- | :MEASurc:OBW:FAIL? - PASS|FAIL
surement and reading the
total Pass/Fail judgment
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Function description

SCPT command

Parameter

Query reply

Remarks

ACLR/ACP

Perlorming the ACLR/ACP
measurement and reading all
measurement results

‘MEASure: | ACLRIACPY|:NUMBcr { 1123145} |7

<real 1= =rcal 2= <rcald=

L.

Performing the ACLR/ACP
mcasurcment and reading
the results of reference
power measurement

‘MEASure: { ACLRJACP} :RPOWer?

<real>

Performing the ACLR/ACT
mecasurcment and reading all
measurement results of the
specilicd channels on the
Upper side

‘MEASure: {ACLR|ACP}:UPPer
[[NUMBer{ 123145317

<real =], ...]

¥2

Performing the ACLR/ACP
mcasurcment and reading all
measurcment results of the
specified channels on the
Lower side

‘MEASure: { ACLRJACP}:LOWer
[:NUMDBer{1/2|3|4|3%]?

<real 1=, ..]

*2

Perlorming the ACLR/ACP
mecasurcment and reading
the total Pass/Fail judgment

“MEASure: | ACLRIACP }:TAIL?

PASS|TAIL

*1

*2

When the NUMBer header is omitted:<real 1> <real 2> <real 3=, ......]
<reall== Real value that indicales the reference power. Unil: dBm,
<re¢al2>= = Real value thal indicales the lower level(1). Unit: dB,
<real3> = Real value that indicates the upper level(1). Unit: dB,
<real4> = Real value that indicates the lower level(2). Unit: dB,
<real5> = Real value that indicates the upper level(2). Unit: dB,

<real2n>= Real value that indicates the lower level{n}. Unit: dB,
<re¢al2n+1=>= Real value that indicates the upper level(n). Unit: dB

n:Numbecr ol channels measured in the ACP measurement {up (o 5 groups)

When the NUMBer header is specified:<real 1> <real2> <real3>
<reall> = Real value that indicates the reference power. Unit: dBm,

<real2> = Real value that indicates the lower level{m). Unit: dB.
<real3> = Real value that indicales the upper level{m). Unit; dB
m: ‘I'he number that indicates the specified adjacent channel

When the NUMBer header is omitted:<real1>[. <real2>, ..., <realn>] (Real value that indicates the Upper/Lower channel. Unit: dB)
<reall== Real value that indicales the upper/lower level( 1), Unil: dI3,
<re¢al2>= = Real value thal indicates the upper/lower level(2). Unit: d3,

<redln> = Real value that iﬁdicates the upper/lower level(n). Unit: dB

n: Number of channels measured in the ACP measurcment (up (0 3 groups)

When the NUMBer header is specified:<real> (Real value that indicates the Upper/lower Channel level{1|2|314/3}. Unit: dB)
<reall> = Real value that indicates the upper/lower level(m). Unit: dB
m: The number thal indicales the specified adjacent channel
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Function description SCPI command Parameter Query reply Remarks
Multi Carrier ACLR/ACP
Performing the Multi-Car- | :MEASure: {MCACIMCACp} -- <rgal 1> <real2>, *3
rier ACLR/ACP measure- [:NUMBer{ 12|314|5]6}17 <intl=[. ...]
ment and reading the
measurcment resull
Performing the Multi-Car- | :MEASure: {MCACLMCACp}:CPOWer - <real> <real>... #4

rier ACLR/ACP measure- ['NUMBer{ 12]...|9]10}]?
ment and reading the carrier
powcer valucs

Performing the Multi-Car- | :MEASurc: {MCACIMCACp} :FAIL? -- PASS|FAIL

rier ACLR/ACP measure-
ment and reading the total
Pass/Fail judgment

*3

*4
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When the NUMDBcr header is omitted:<real 1= <rcal2> <int 1|, |<rcal=<rcal=<inl>|, ... |<rcal><rcal=<int>||
<real 1> = Reference power(1):Unit: dBm,

<real2>= ACP level( 1 }:Unit: dB,

<intl> = Pass/Fail{1}: 0/1,

Ll =re¢al> = Relerence power(2):,
<real> = ACP level(2) .
<int> = Pass/Fail(2)].

| <rcal== Refcrenee power(n),

<real> = ACP level(n),

<int> = Pass/Fail:(n) ]]

n: Numbcer of channcls measured in the mulli-carricr power measurcment (up 10 6 groups)

When the NUMBer header is specified:<real 1> <real2> <int1>

<real 1> = Reference power(m).Unit: dBm,

<real2>= = ACP level{m)Unit: dB.

<int1>= Pass/Fail(m): 0/1,

m: Specified adjacent channel number

When specilicd by the NUMDBer header:<reall> [, <rcal>. <rcal>, <rcal>, <rcal>, ..., <rcal>|
{All real values (hat indicales the Carricr Power. Unit; dBm)

<rgal1>= Carrigr Power(1): Unit: dBm,

[ <real> = Carrier Power(2): Unit: dBm

<real== Carricr Power(n): Unit: dBm|

n: Number of carrier signals set before the measurement {up to 10}

When specificd by (he NUMDBer header:<real>(Real value that indicates the Carricr Power value. Unit; dBm)
<tcal>= Carricr Power(m): Unit: dBm

m: Specitied carrier number
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6.4.4 Subsystem-MEA Sure/READ/FETCh

Function description SCPI command Parameter Query reply Remarks
Spuricus Crmissions
Performing the Spurious MEASure:SPURIous[[NUMBer{ 12, |1415}]? |- <real > <real2>, *35

measurement and reading all <int=[....]
measurement results
Performing the Spurious :MEASure: SPURIous:FAIL? - PASS|FAIL

measurement and reading
the total Pass/Fail judgment

When the NUMBer header is omitted:<reall><rcal2> <inl>|,| <rcal=,<rcal> <in(=], ...,| <tcal=,<rcal><in(=||

<real 1> = Freq{11): Unit: [17
<real2>=Level(11): Unit: dBm,

<ing =PRI/,

[[<real= = Freq{12), <real>=l.evel(12), <int> = P/F{12) ],

[ <real= = Freg{nm), <real>=Level(nm). <int>= = P/F(mu}]]

1n: Mcasurcmenl arca number in the Spurious table: Highest 15
m: Number of data items detected as spurions in one measurement area: Up to 10

n depends on the number of measurement areas in the set Spurious table

m depends on the number of spurious signals detected in the measurcment arca

When the NUMBer header is specified:<reall > <real2> <int=[, [<real> <real> <int>], ..., [<real><real> <int>]]

=<reall>=Treginl); Unit: Hz
=<real2= =Level{nl): Unil: dBm,

<inl>=P/T(nl):0/1,

[[<real> = Freq{n2), <real> = Level(n2), <int> = P/F(n2) ].

| <rcal==T rcq(nm.), <real==Levcl(nm), <inl> = P/[(nm}||

n: Measurement area number in the Spurious table: Can be set from | to 15
m: Number of data items detected as spurious: Up to 10
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Emission Mask measure-
ment and reading the results

<real3> <intl=>,

<reald> <real 5=,

<realé> <intd=>

Function description SCPI command Parameter Query reply Remarks
Spectrum Cmission Mask
Performing the Spectrum MEASure: SEMask[:NUMBer{1]2|3|4|3}]7 -- <real 1> <real2>, *6

Performing the Spectrum :MEASure: SEMask:RPOWer? - <real>
Euussion Mask measure-

ment and reading the refer-

ence power results

Perlorming (he Spectrum :MEASure: SCMask:FAIL? - PASS|TAIL

Emission Mask measure-
ment and reading the total
Pass/Fail judgment

*6

When the NUMDBer header is omilted:

<real 1> <real2> <real3> <int|> <reald> <real 5> <real6> <intd>, [<real> <real> <real> <int> <real> <real> <real> <int>],
.................... 1. [=real> <real= <real> <int> <real> <real> <real> <int=]]

=<reall> = Upper freq(l): Unit: He,
=<real2> = Upper Level Abs{1): Unil: dBm,
<real3>= Upper Level Rel(1): Unit: dB,
<intl> = Upper P/F(1): 0/1,

<reald> = Lower freq(1): Unit: Hz,
<real5= = Lower Level Abs(1): Unil: dBm,
<real6> = l.ower Level Rel(1): Unit: dB,
<intd>= Lower P/F(1) : 0/1,

| <real>== Upper freq(2). <rcal>= Upper Level Abs(2), <rcal> = Upper Level Rel(2), <int>=Upper P/F(2), ...... ]-

[«real== Upper Freqin), <real>= Upper l.evel Abs(n). <real>= Upper l.evel Rel{n),

<int> = Upper P/F(n), <real> = Lower Freg{n), <real> = Lower level Abs(n),
<real> = Lower Level Rel(n). <int>= Lower P/F{n} |

n: Number of measurement areas that are defined: Upto 5

When the NUMBer header is specified
<reall= <real2= <reald= <inll= <rcald>= <rcal 3> <rcalé>=_ <inld=

<rgal 1> = Upper freq(n}). Unit: 11z,

<real2> = Upper Level Abs{n): Unit: dBm,
<real3> = Upper Level Rel(n): Unit: dB.
<int1== Upper P/T'(n): 0/1,

<reald> = [.ower freq(n). Unit: | [z,
<real5> = l.ower l.evel Abs(n): Unit: dBm,
<real6> = Lower Level Rel(n): Unit: dB.
<int4> = Lower P/T(n) : 0/1

n: Defined measurement argas 1 to 3
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Function description SCPI command Parameter Cuery reply Remarks
cCcnr

Performing the CCDF mea- | :MEASure:CCDF[:NUMBer{12[3|4|3]6}]? - <reall>_<real2>, =7

surement and reading the <real3>, <reald>,

measurement result <real 5= <realt,
<real7=<real8>

Performing the CCDF mea- | :MLCASurc:CCDI:PFAClor? - <real>

surement and reading Peak

Factor

Performing the CCDF mea- | :MEASure:CCDF:APOWer? - <real=

surcment and reading Aver-

age Power

Performing the CCDF mea- | :MEASure:CCDF:PRATio[:NUMBer{1|2|3|4/5/6}1? | -- <reall= <real2> *8

surement and reading the
power ralio

<real3=, <reald=,

<real3= <rcalé>

*7

*8

When the NUMBer header is omitted:
<real 1>, <real2>, <real3>, <reald>, <reald>, <real6>, <real7>, <real8>

=<r¢all> = Peak Factor: Unit: dB.,

<real2> = Average Power: Unit: dBm,
<real3> = Power ratio of 10.0%: Unit: dB,
<reald> = Power ratio of 1.0%: Unit: dB,
<real5> = Power ratio ol 0.1%: Unil: dBB,
<realé> = Power ratio of 0.01%: Unit: dB,
<real7> = Power ratio of 0.001%: Unit: dB,
<real®> = Power ratio of 0.0001%: Unit: dB,

When the NUMDBcr header is specilicd:

<real I>, <real2>, <real3>,

<real1> = Peak Factor: Unit: dB,
=<real2= = Average Power: Unil: dBm,
=<real3= = Power ratio specilicd: Unit: dB3,

When the NUMBer header is omitted:
<reall>, <real2>, <real3>, <reald>, <reald> <real6>

<real 1> = Power ratio of 10.0%: Unit: dB,
<real2> = Power ratio of 1.0%: Unit: dB.
<real3> = Power ratio of 0.1%: Unit: dB,
<reald> = Power ratio of 0.01%: Unit: dB,
<real3> = Power ratio of 0.001%: Unit: dB,
<real6> = Power ratio of 0.0001%: Unit: dB,

When the NUMBer header is specified:
=<r¢al> = Powcr ratio speeilicd: Unit: dB
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6.4.4 Subsystem-MEASure/READ/FETCh

Function description

SCPI command

Parameter

Query reply

Remarks

T-Domain Powcr

Executing the 1-Domain
Power measurement and
reading the result

‘MEASure: TDPower?

<rgal> <int>

*B

LCxecuting the T-Domain
Power measurement and
reading the Pass/Fail judg-
ment to the template

:MEASure: TDPower: TEMPlate: FAIL?

PASS|FAIL

LCxccuting the T-Domain
Power measurement and
reading the total Pass/Fail
Jindgment

‘MEASure: TDPower:FAIL?

PASS|FAIL

ON/OFF Ratio

LCxecuting the ON/OLT
Ratio measurement and
reading the result

:MECASure: OORatio?

<reall>,<rcal2=>,

<real3> <int>

*10

LCxccuting the ON/OFT
Ratio measurement and
reading the total Pass/Fail
judgment

:MECASure:OORatio:FAIL?

PASS|FAIL

*9

*10

<reall> = Power: Unil dBm,
<int== Judgmeni (Pass=0/Fail=1)

<real 1= = Power in the ON period: Uit dBm,

<real2> = Power in the OFF period: Unit dBm,

<rcal3> = Powcr ratio ol the ON period (o the OFT period: Unit dB,

(Power in the ON period / Power in the OFF period)
<int> = Judgment (Pass=0/kail=1)
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6.4.5 Subsystem-INITiate
TFunction description SCPI1 command Paramcter Query reply Remarks
Continnous sweep mode to | :[NI'l'iate: CON linuous OFF|ON OFF|ON
ON or OFF
Starting a sweep or measurc- | INITiate] IMMcdiate| - --
mgnt
Resetting and restarting a INITiate:RESTart - --
sweep
Stopping a sweep AINITiale: ABORI -- -
Resetting and restarting a (NI Tiate: 'S - -
sweep, and suspending after
the completion of the sweep
6.4.6 Subsystem-TRIGger
TFunction descriplion SCPI command Parameter Quety reply Remarks
TRIGger
Setting the trigger ‘TRIGger[:SEQuence]:SOURce IMMediate|TF| IMMITFVTD| *1
V1Dco|EXTL| CXTUEXT2
EX12
Setting the trigger polarity | [ TRIGger[:SEQuence]:SLOPe NEGative[POSitive | NEG[POS
of each trigger source
Sctting the trigger level for | TR1Gger|:SCQuence [ LEVel: VIiDeo <real> =<recal>
video trigger
Setting the trigger level for | . TRIGger[:SEQuence].LEVel.:EXTernal <real> <real>
an CXT2 (external inpul Let-
minal 2) rigger
Setting the trigger level for | :IR1Gger[:SEQuence]: | Evel:[F <real> <real>
an [F trigger
Sctting a trigger delay value | :TRIGger|:SCCQuenee |:DELay <real> <rcal>
#] IMMediate: Free-run mode without trigger setting
TF: TF trigger
EXTI1: EXTI input signal trigger
EXT2: EXT2 input signal trigger
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6.4.7 Subsystem-DISPlay
TFunction descriplion SCP1 command Paramcter Query reply Remarks
Setting the reference level (DISPlay: TRACe: Y[:SCALe]:R].EVel <real> <real>
Setting the offset value to DISPlay: TRACe Y[:SCALe] :RLEVel:OFF Set <real> <real>
the relerence level value
Setting the offset value to DISPlay TRACe Y [:SCALe]:RI EVel:OFFSet OFF|ON OFF|ON
the reference level value to | :STATe
ON or OFF
Sclting the scale per division | :DISPlay: TRACe Y |:SCALc|:PDIVision =<rcal= <real=
on a log display
Setting the display mode of | :DISPlay: TRACe:MODE WRITeMAXHold| | WRITMAXH]|
the specified trace AVLCRage AVLR
Setting the reference wave- | :DISPlay ' TRACe:CCDF:STAle OFFON OFF|ON
form display in the CCDF
measurement to ON or OFF
Sciting the idecal Gaussian :DI1SPlay: TRACc:CCDI:GAUSsian: STATe OLF|ON OFT|ON
noise waveform display to
ON or OFF
Setting the maximum hori- | :DISPlay TRACe: X[:SCALe]:CCDF <real> <real>
zontal axis value of the
wavclorm display
6.4.8 Subsystem-MMEMory
Function descriplion SCPI command Parameler Quety reply Remarks
Specifying the device used when exe- | :MMEMory:DEVice CID|kE C|DIE *1
cuting the SAVE and LOAD functions.
Saving the settings of this instrument | :MMEMory:STORe:STAl: <ing> - *2
Loading the settings of'this instrument | :MMEMory:LOAD:STATe <int> - *2
Saving the TxTesler measurement con- | MMEMory:SCLecCITEM: TX Tesler:SETup | OFF|ON OFF|ON
ditions

]

*2:

The following devices are specified depending on the parameter:

C CaMyData\SVRCL

D DMADVANTEST
C ERADVANTEST

A number, which is a2 maximum of 4-digit and is added to the file name of the data to be saved or loaded, must be specified in <int>,
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6.4.9 Subsystem-CALCulate

MEMO:

The following notations are used only in the Calculute subsystem.

<mkr>: Written in the command header and indicates the active marker number of the command, The
marker number ranges from I to 10. The number can also be specified hy {1)2]3)4|5]6|7)8|9| 164,

<grea>: Written in the command header and indicates the active area number of the command. The area
number ranges from 1 to 10. The number can also be specified by {1|12|3|4|5|6|7|8|9|10}.

Function description SCPT command Parameter Query reply Remarks
Specilving an operation tar- | :CALCulate:MARK et NUMBcer<mke>]: ACTive - <inl>
get marker (active marker)
among the multi-markers
Sciling the marker [unc- {CALCulate:MARK er: FUNCtion| :STATc | QFFJON OFT|ON
tions 1o ON or OF
Setting the specified multi- | :CAl.Culate:MARKer [[NUMBer<mkr=>][:$'TAle] OFFION OFF|ON
marker to ON or OFF
Specilyving a [requency posi- | :CALCulate:MARKer INUMDBer<mkr=|:X <real> <real>
tion and a time position of
the specified multi-marker
Reading the absolute values | :CALCulate: MARKer [NUMBer<mkr=>]:X -- <real>
(frequency and time) of the | :ABSolute?
specilied mulli-marker
Reading the absolute level | :CAlCulate:MARKer[:NUMBer<mkr>]:Y -- <real>
value of the specified multi- | :ABSolute?
marker
Reading the level value of | :CALCulate:MARKer [NUMBer<mkr=]:Y? -- <real>
the specified multi-marker
Searching for the maximum | :CALCulate: MARKer[:NUMBer<mkr>]:MAXimum | -- -
peak point by using the [:PEAK]
specilfied multi-marker
Searching for the next peak | :CAl.Culate:MARKer[:NUMBer<mke=]:MAXimum | -- --
by using the specified multi- | NEXT
marker
Scarching for the next peak | :CALCulale:MARK et :NUMBer<mke>|: MAXimum | -- -
in the left direction by using | :LEFT
the specified multi-marker
Scarching [or the next peak | :CALCulale:MARK er| :NUMBer<mkr=|:MAXimum | -- -
in the right direction by :RIGHL
using the specified multi-
marker
Scarching for the minimum | :CALCulate:MARK et :NUMBer<mke>|:MINimum | -- -
peak by using the specilicd | [[PEAK]
multi-marker
Searching for the next mini- | :CALCulate: MARKer[:NUMBer<mkr>]:MINimum | -- -
mum peak by using the NEXT
specilfied multi-marker
Setting the specified marker | :CAl.Culate:MARKer[:NUMBer<mkr=]:'RACe <int> <int>

to the specified trace
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Function description

SCPT command

Parameter

Query reply

Remarks

Setting all markers exclud-
ing marker No. 1 1o OFF

:CALCulate:MARKer:RESet

Displaying the marker list of
the displaved markers

(CALCulate: MARKer: LIST[:STATE]

OFFION

OFFION

Specitving a deviation for
peak point judgment at the
time of peak point search

CALCulate:MARKer:MAXimum:DELTa

<real=>

<real>

Setting the marker step size

:CALCulate: MARKer:STEP

<real>

<real>

Sciting the marker step size
made

(CALCulale: MARK er:STEP:AUTO

OFFION

OFFION

Setting a peak search range
specification mode on the
horizontal axis

:CALCulale: MARK er:SEARch: X:MODL

ALL|JINNer|OUTer

ALL|INN|JOUT

Specilying the relerence
posilion ol the peak scarch
range on the horizontal axis

:CALCulale:MARK er:SEARch: X:POSition

<real=

Specitying a search width
from (he reference posilion
ol the peak scarch range on
the horizontal axis

:CALCulate: MARKer: SEARch: X: WIDTh

<real>

<real>

Setting an coupling mode of
the peak scarch range on the
horizontal axis

:CALCulate:MARKer: SEARch:X:COUPling

OFF|ON

OFF|ON

Setting a peak search range
specification mode on the
vorlical axis

:CALCulate:MARKer:SEARch:Y:MODE

ALL|DILINg|
LLINe

ALLIDLINJLLIN

Specifving the peak search
range with Display l.ing
used as the reference

(CALCulate: MARKer:SEARch:Y:DILINg

ABOVe|BElLow

ABOV|BEL

Specilying the peak scarch
range with [imit l.ine| used
as the reference

:CALCulale: MARK er:SCARch: Y:LUPPcr

ABOVe|BELow

ABOV|BCL

Specitying the peak search
range with Limil Line2 uscd
as the reference

:CALCulate: MARKer:SEARch: Y:LLOWer

ABOVe|BELow

ABOV|BEL

Setting the marker fre-
quency as the center fre-
quency

(CALCulate:MARKer[:NUMBer<mkr=]:SET
{CENTer

Setting the marker level
value as the reference level

(CALCulate: MARKer[:NUMBer<mkr=]:SE'T
‘RLEVel

Sciting the marker [re-
quency as the center fre-
quency step size

:CALCulate: MARK er|:2NUMDBcr<mkr>|:SET
{CENTer:STEP

Setting the marker fre-
quency as the marker sicp
912¢

(CALCulate:MARKer[:NUMBer<mkr=]:SET
:MARKcr:STEP

Setting the marker fre-
quency as the center fre-
quency after the peak search
is perlormed

(CALCulate: MARKer[:NUMBer<mkr=]:MA Ximum
:SET:CENTer
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Funetion deseription SCPI command Parameter Query reply Remarks

Setting the marker level :CALCulate: MARKer[ NUMBer<mkr>]:MAXimuu | -- -

value as the relerence level | :SCT:RLLEVel

aller the peak scarch is per-

formed

Setting the A marker — cen- | :CALCulate:DELTamarker[:NUMBer<mkr>| -- --

ter frequency ‘MAXimum:SCT:CENTer

Setting the A marker — span | :CAl.Culate:DEl Tamarker[:NUMBer<mkr>] - -

frequency MAXImum:SE'T:SPAN

Setting the A marker — cen- | :CALCulate:DELTamarker[ NUMBer<mkr=] - -

ter [requency siep size MAXimun: SCT.CENTer:STEP

Setting the A marker — :CALCulate:DEl Tamarker[:NUMBer<mkr=] - -

marker step size MAXImumM:SETMARKer: S TEP

Sciling the A marker dis- :CALCulate:DELTamarker|:STATe | QFFJON OFT|ON

play 1o ON or OFF

Setting the fixed A marker :CAlLCulate:DEl Tamarker: FI Xed[:5 TATe] OFFION OFF|ON

display to ON or OFF

Sctling the [ixed marker :CALCulate: DELTamarker: FIXed: MAXimum - -

after the peak is searched [:PEAK]

Setting the (1/A) marker dis- | :CALCulate:DELTamarker: TN Verse[:STATe] OFFION OFF|ON

play to ON or OFF

Reading the A marker fic- :CALCulate:DELTamarker: X? -- =<recal>

quency

Reading the level value of | :CALCulate:DELTamarker:Y? - <real>

the A marker

Specifying a reference for | :CALCulate: MARKer ROBlect DEL Tamarker| DLLT|ANCH]|

displaving marler in relative ANCHor|L1M]1| LIMI|LIM2|

values LIM2|DDLINg| [DLIN|RLIN|
RLINe[TRA1| TRA1|TRAZ|
TRA2|TRA3| TRA3|[TRA4|
TRA4|OSCReen| | OSCRINREF
NREFerence

T-Domain Power

Selling (he template 10 ON | :CALCulate: TDPower. TEMPlate :STATc| OFT|ON OFTF|ON

or OIF

Setting the moving distance | :CALCulate: 'DPower: TEMPlate:STIFE: X <real> <real> Time

of the template on the hori-

zontal axis

Setting the moving distance | :CAl.Culate: I'DPower: T EMPlate:S1EFLY <real> <real> l.evel

of the template on the verti-

cal axis

Adding the upper data ol the | :CALCulate: TDPower: TEMPlate: UPPer: DATA <reall> <rcal2> - Time,

template Level

Adding the lower data ol the | :CALCulate: TDPower: TEMPlate: LOWer:DATA <reall><rcal2> -- Time,

templale Level

Deleting the upper data of
the template

:CAlLCulate: I'DPower: T EMPlate:UPPer: DE]Lete

Dcleting (he lower data of
the template

:CALCulate: TDPower: TEMPlate: LOWer:DELcle
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6.4.10 Subsystem-SY STem

Function description SCPL command Parameter Query reply Remarks
Setting the coupling mode :CALCulate: TDPower TEMPlate: COUPle OFFION OFF|ON
ol the lemplate with power
to ON or OIT
Setting the limit of the tem- | :CALCulate: 'DPower: I'EMPlate:1.1Mit <real> <real> Level
plate
6.4.10 Subsystem-SYSTem
Function description SCPI command Parameter Query reply Remarls
Initializing each measure- :SYSTem:PRESet - -
ment sysiem pararneter
Initializing all measurement | :SYSTem:PRESet:ALL - -
gystems
Sclecting a measurcment SY STem:SCLect SANalyzer| SAN|TXT
sysiem TXTesler
Inquiring abont the most SYSTem:ERRor? - <int=,<str> *1
recent error
Inquiring about the crror log | :SYSTem:CRRor: ALL? - <int> <sir=> *1
Inquiring about the R3477 | :SYSTem:OPlions? - <str>[,...]
series options
*1 Returns an crror number Lo <int> and an crror message siring 10 <str=,
6.4.11 Subsystem-STATus
Function description SCPI command Paramcier Query reply Remarks
Setting the standard opera- | :STATus:OPERation: ENABIe <int> <int>
tion enable register
Reading the standard opera- | :STATus:OPCRation:EVENL? - <int>
tion event register
Setting the questionable :STATus: QUEStionable:ENABle <int> <int=
enable register
Reading the questionable :STATus: QUL Stionable: EVEN(? - <int=
event register
Setting the measuring :STATus:OPERation:MEASure:ENABle <int> <int>
chablc regisler
Reading the measuring STATus:OPERation:MEASure:EVENt? -- <int>

event register
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Status Register
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7. PERFORMANCE VERIFICATION

PERFORMANCE VERIFICATION

This chapter describes how to verify whether thig instrument meets the gpecified performance.

Test data record sheets are included on the last few pages of this chapter. It is recommended that data from
the performance test is kept as a record by using a copy of these sheets.

IMPORTANT: Before executing the performance verification, perform the warm-up procedure and all calibration
procedires.

Test Signal Specifications

The following list shows the test signals that are used for the performance verification.

Table 7-1  List of Test Signal Specifications

Test signal name Signal specifications Test item
WiBro 16e/D12 downlink | Center frequency: 2.35GHz |Power measurement
signal Power: -10 dBm Center frequency error

The number of data symbols; 25 measurement
1Dcell: 0

Segment Number: 0

Zone Type: PUSC only

Data subcarrier modulation format: QPSK

7-1
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7.2 Test Procedures

7.2 Test Procedures

Connect the signal source as follows.

R3477
"
3\ ?@memwm o . ik HEC
Signal Source | JMHzReE el
il |
RF OUT i
T Adapter
N(m) - SMAH 7
RF Cable i
SMAIm) ~ SMAIm)

Figure 7-1 Connection Diagram of Signal Source

l. Press the | CONFIG |key and touch th key. The [STD Setup]
X 18

dialog bo isplayed on the screen. Set | Type] to |WiBrol6eD12_DL| and
touch the key.

2. Press| SHIFT |and| LCL [(PRESET).
All items are returned to their default values.

3. Press[FREQ], 2] [.] [3] [5] and[GHz]
4. Press and

Set.

and execute Auto Level

5. Touch

6. Set [Correction Type] to [CH Est(Preamble)].
key.
8. Press| SINGLE | to perform the measurement,

9. Enter Power [dBm] and Freq. Error [Hz] in Total Result into the test data record
sheet,
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7.3 Test Data Record Sheets

Test data record sheets

7.3 Test Data Record Sheets

Model name:
Serial number:
Specifications
. . Judgment
Test signal Test item Minimum | Measured | Maximum | pass/Fail
value value value
WiBro 16e/D12 Power measurement (@2.35 GHz) -10.9 dBm -9.1 dBm
downlink signal Center frequency error measurement -10 Hz +10 Hz
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8. SPECIFICATIONS

8. SPECIFICATIONS

8.1 WiBro 16e/D12 Modulation Analysis Performance

Item

Specifications

Temperature range

+20°C - +30°C

Input frequency range

RF input

20 MHz - 3.3 GHz

Input level range

RF input

Preamp OFF
-20 dBm - +30 dBm

Constellation error measurement

Residual constellation error

After Auto Level Set is executed for the WiBro downlink signal,
RMS value on 25 symbol with CH Estimation(Preamble).
< -40 dB

Power measurement

Measurement accuracy

Frequency response

50 MHz - 2.5 GHz
20 MHz - 3.3 GHz

racy

Measurement accuracy (typ.}

Calibration signal level accu-

After Auto Level Set is executed for the WiBro downlink signal of -10
dBm, Averaged Power on 25 symbol with CH Estimation(Preamble).
<+ (0.3 + Frequency Response + Calibration Signal Level Accuracy) dB

<+0.4 dB
<+1.0dB

<102 dB

<+0.6 dB (50 MHz - 2.5 GHz)

surement

Center frequency leakage power mea-

Residual center frequency leakage

After Auto Level Set is executed for the WiBro downlink signal, relative

Measurement accuracy

power to averaged subcarrier power,
< -40 dB
Frequency error measurement
Measurement range <4200 Hz

After Auto Level Set is executed for the WiBro downlink signal, Aver-
aged frequency error on 25 symbol.

< +(10 + Center Frequency x Frequency reference error + Residual FM)
Hz

8-1






R3477 Series OPT60 WiBro (WiBro 16e/D12) Analysis Software User’s Guide

APPENDIX

APPENDIX

Al

Al

This section describes the following supplemental information:
A.l Technical Data
A2 Error Message List

Technical Data

Measured Value Calculation Method

Constellation Error

Constellation Error RMS of Total Result is calculated by using the following equation that is modified from
the defined equation for Constellation Error. The defined equation is described in **8.4.12.3 Transmitter con-
stellation etror and test method” of “IEEE P802.16-REVJA/D5, May 2004

fp [ 864
z{z U670~ 1,G.70) +(06. 1.0 - 0,6, /.0)) }}
Fl1Lk1
;—Z; 864-1,-P,
Lrror, =
l}\;"

S

Nz Number of measured trame

Ly: Number of measured Symbol
P,: Average Power of constellation
[,Q measured signal

I,Qy: Ideal signal

The average power P, is found by averaging the powers of all subcarriers in the measurement symbol range.

The RMS value of Constellation Error Time is calculated for each symbol by using the defined equation for
Constellation Error.

The RMS value of Constellation Error Spectrum is calculated for each subcarrier by using the defined equa-
tion for Constellation Error,

The Constellation Error value to be plotted is calculated for each symbol and each subcarrier by using the
defined equation for Constellation Error.

The numerical value "864" in the formula is the number of subcarriers that include the pilot for AMC. The
value is 840 for PUSC. It is 850 for FUSC.
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A.1.1 Measured Value Calculation Method

Magnitude Error

Magnitude Error

A\

Assuming subcarrier number k, symbol number j, frame number i, ideal constellation (I, (i, j, k), Qg (i, j, k),
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:

Ay (i, k) = UG J ) (O, G, J. k)
A, kY = UG, J B +(0, . k)Y

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

b [N ((AG, J k) — Ay, 7. k)
e
Ny =1 | k=l (Ao(lnj’k))

>

i=1 NSXLP
Ny

Maglirrory, , =

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 calculated for each symbol
and subcarrier, using the formula for defining Magnitude Error.
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A.l.1 Measured Value Calculation Method

Phase Error

Phasc Error

A 4
—

The phase of the ideal constellation 8, and the phase of the measurement symbol 8 are defined as follows:

8,3, 7. k)= arctan{ Q. k)}

IO(]"]-:k)

o Q. J,k)
B, j,k)= arctan{ 1G5 }

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

o |2 {Z (06.1.0-0,0.1.0) }}
Z NoxlL,

i=l

Phasekrrory, =

Ny

The AVG value of Phase Error Time is caleulated 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 is calculated. The difference from Magnitude Error is shown in the following formula.

A(I;-.]:k)_Ao(l-:J:-k)

MuagErrori, j k) = -
‘4'0 (’: .]:- k)
MagFlar(i, j. k) = 240: 6
Ao (I: .]n k)
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A.1.1 Measured Value Calculation Method

For the AV(G 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,

Center Frequency Error

Center Frequency Error is estimated by calculating the correlation between the OFDM symbol guard interval
and the original data, and finding the phase shift that occurred during the FFT interval.

The following figure shows the OFDM symbol structure and data range that is used to calculate the correla-
tion:

P 1024 points -
copy
128 poinis
Gl
32 points —w  <— 32 points— 4—
- \ / N
(4 points The correlation between these 64 poinis
two data is calculated.
—» i (=0.1,2...1151)

The equation that is used to calculate Center Frequency Error is as follows:
s(i) is the time-series data from the OFDM symbol.

Jorror -1 i ot Im(s(l:+1024)><s*:(1:)) _10MH:
45 Re(s(i +1024)x 5" (1)) ||~ 27 %1024

Center Frequency Error is calculated for each OFDM symbol.

The frequency error that is displayed in Total Result is acquired by averaging the frequency error of each
OFDM symbol in the meagurement symbol range.

[ multiple frames are measured, the center frequency error is acquired by averaging the frequency error of
each frame.

Power

Power is calculated from the subcarrier power that is obtained by demodulating (FFT} each symbol. For the
AVG value of Power Time, the average power of all subcarriers is calculated for each symbol. For the AVG
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 value 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 gignal. 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.

For WiBro, the frequency bandwidth is 8.30 MHz (=9.76 kHz x 850 subcarriers).
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Al.2

A13

A.1.2 Estimation of the Subcarrier Modulation Format

Spectral Flatness

Spectral Flatness is calculated based on the definition described in “8.4.12.2 Transmitter spectral flatness”
of “IEEE P802.16-REVd/DS, May 2004™,

Data that is used to calculate Spectral Flatness is Power Spectrum.

If multiple frames are measured, Spectral Flatness is acquired by averaging the power spectrum of each
frame.

“Avg” displays the differences between the average power in the -432 to +432 subcarrier range (as the ref-
erence: O dB) and the average power in the following four subcarrier ranges; -432 to -216, -216 to -1, +1 to
+216, and +216 to +432,

When the measurement that is compliant with the above standard is performed, refer to this Avg value.

“MAX" and “MIN” display the differences between the reference power and the maximum and minimum
subcarrier powers in the following four subcarrier ranges; -432 to -216, -216 to -1, +1 to +216, and +216 to
+432.

Center Frequency Leakage

Center Frequency Leakage is calculated based on the definition that is described in “17.3.9.6.1 Transmitter
center frequency leakage™ of “IEEE Std 802.11a-1999™.

Data that is used to calculate Center Frequency Leakage is Power Spectrum.

If multiple frames are measured, Center Frequency Leakage 15 acquired by averaging the power spectrum of
each frame.

Center Frequency Leakage indicates the difference between the reference power and the power of subcarrier
number 0.

The total power of subcarrier numbers -432 to +432 and the average power of subcarrier numbers -432 to
+432 are defined as the reference powers. Two results of Center Frequency Leakage, which are acquired by
using these two reference powers, are displayed in Total Result.

Estimation of the Subcarrier Modulation Format

The subcarrier modulation format is estimated by finding the ideal symbols, at which the constellation
error between the ideal symbol point and the symbol is at a minimum, for QPSK, 16QAM, and 64QAM
and then comparing the ideal symbols to find the smallest constellation error.

IMPORTANT: If Constellation Error deteriorates sufficiently, the modulation format may be estimated incorrectly
and incorrect measurement values are displayed.

Frequency Characteristics Correction Function
CH Estimation (Preamble)

This function estimates the frequency characteristics (gain and phase} by using the preamble of a standard
signal. Because the preamble signal is predetermined by the standard, the correction values of the phase and
amplitude can be determined for each subcarrier in the preamble so that the amplitude error and phase error
are minimized.

After data is corrected by using this correction value, Constellation Error is calculated.

A-5
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A.1.3 Frequency Characteristics Correction Function

CH Estimation (Pilot)

The correction values are calculated by using the pilot subcarrier so that magnitude error and phase error are
minimized. Frequency characteristics where no pilot subcarrier exists are interpolated by using linear inter-

polation.

Equalizer

Equalizer is a function which corrects frequency characteristics by using data that is complementary to the

error which is displayed in Constellation Error Spectrum.
The correction data is created when the [Make]| button of Equalizer Data is pressed.

The difference between Equalizer and CH Estimation is that Equalizer creates correction data only when the
|Make] button of Equalizer is pressed and the data is held until the |Make| button is re-pressed whereas CH

Estimation automatically estimates frequency characteristics every time a frame is analyzed.

Equalizer is suitable when Constellation Errors, which are measured before and after the amplitier or filter

is inserted, are compared.

Use Equalizer according to the following procedures: (Refer to measurement examples in Chapter 4.)

1. Connect the signal source such as SG directly to the measurement instrument and

measure Constellation Error.

Select CH Estimation(Preamble) from the |Correction Type] menu in the [Mod

Analysis(1) Setup] dialog box.

5G

NOTE: Egualizer does nof correct a signal source distortion, 1Q signal unbalance,

and quadrature modulator ervor.

If the signal includes Constellation Ervor deterioration because of these
causes, Constellation Error cannot be improved even by using Equalizer,

2. Press the [Make] button of [Equalizer Data] in the [Mod Analysis(1) Setup]

dialog box. The correction data is calculated.

3. Select Equalizer trom the menu of [Correction Type] in the [Mod Analysis(1)

Setup] dialog box,

4. Measure Constellation Error again.
Constellation Error that was corrected by Equalizer is displayed.

5. Connect the DUT to the gignal source and meagurement instrument, and measure

Constellation Error.
The Constellation Error that was deteriorated by the DUT is displayed.

A-6
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SG

DuT

A.1.3 Frequency Characteristics Correction Function

Some measurement results can be improved by using CH Estimation{Preamble), CH Estimation(Pilot), or
Equalizer in which the frequency characteristics are corrected.
The following table shows whether each measurement result can be improved.

Table A-1

Frequency Characteristics Correction by using Equalizer

Measurement result

O : Can be improved
X : Cannot be improved

Total Result -> Cnst Error

Total Result -> Mag Error

Total Result -> Phase Error

Total Result == Tau

Total Result > Freq Error

Total Result == Power

Total Result ->= Flatness

Total Result == Leak-Power

Total Result > Lk-SubCarAvg

Constellation Error Time

Constellation Error Spectrum

Mag Error Time

Mag Error Spectrum

Phase Error Time

Phase Error Spectrum

Mag Flatness Time

Mag Flatness Spectrum

Power Time

Power Spectrum

Constellation

Center Freq Error Time

Demodulated Data

Group Delay Spectrum

Spectrogram

XIX|OX|OC X XOO|OOI00OQO|X|X XXX |X|O]0 0

AT
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A.1.4 Pilot Synchronization Function

A.1.4 Pilot Synchronization Function

A-8

Pilot Track (Amplitude)

The amplitude is estimated, corrected, and analyzed for each symbol by using the pilot subcarrier.
This function is effective when the amplitude fluctuates over time.

Pilot Track (Phase)

This function performs the symbol synchronization, initial phase estimation, and analysis for each symbol
by using the pilot subcarrier. This function is effective when the carrier frequency fluctuates or the FFT sam-
pling frequency fluctuates.

(If Pilot Track is set to OFF, the amplitude, symbol synchronization, and initial phase for each symbol are
not estimated after they were estimated by using the preamble.)
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A2

A2 Error Message List

Error Message List

This section describes the error messages displayed on this instrument.
The following information is included.

»  Error number

»  Displayed message

+  Cause of generation and cancellation method

Table A-2 shows the error messages that are unique to this option,
For more information on other error messages, refer to Section 9.8, "Error Message List" of the R3477 Series
User’s Guide.

Table A-2  Error Message List (1 of 2)

Error number Displayed message Description

-2250 Template table contains no data. The function cannot be performed because no data
exists in the template table.

-2251 Not available. Cannot be executed in the T-Domain Power measure-
T-Domain Power is ON. ment mode.

-2252 Not available. Cannot be executed in the ON/OFF Ratio measure-
ON/OIT Ratio is ON. ment mode.

-3210 Input Level is out of range. The input signal level is out of the permitted range.
Check the Ref. Level. Check the reference level or input gignal level.

-3211 Auto Level Set cannot be succeed. | Auto Level Set is not complete.
Signal level is not stable. Check to see if the input signal level is not constant

or if the attenuator is set to manual.

-3220 Cannot find out signal. No frame is detected in the A/D data.
Input level may be too low.
-3222 Cannct find Preamble. No preamble is detected at the beginning of a frame.
Standard may be mismatched.
-3226 Not available while A/D capturing. | The operation cannot be accepted during A/D cap-
ture.
-3227 Not available while analyzing. The operation cannot be accepted during a measure-
ment (analysis).
-3230 Analysis has stopped. The analysis {s executed by using an Equalizer ON
Equalizer data is not calculated. setting, even though no Equalizer data exists. Execute
the analysis after calculating the Equalizer data.
-3231 Analysis has stopped. The analysis is executed by using invalid Equalizer
Press "Make" button again. data and an Equalizer ON setting. Execute the analy-

sis after re-calculating the Equalizer data.

-3232 Cannot calculate equalizer data. The Equalizer data cannot be calculated. Check
whether the OFDM analysis has been completed cor-
rectly.
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A.2 Error Message List

Table A-2  Error Message List (2 of 2)

Error number Displayed message Description
-3233 Cannot find Ramp Down. The falling edge of the frame cannot be detected.
Frame length may be too long. Check whether the whole frame is in the A/D Capture
Length range.

A-10
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ALPHABETICAL INDEX
[Symbol] [Pilot Track{ Amplitude}] ....ccoeoeeeeeenen. 5-21

VNyquist Filter On/Off ..eonrrvrrvccecreenns 56, 57, [Pilot Track(Phase)] .....ooooovvvvvvo 5-22

5-12, 5-16, [Power Spectrum] .......ccocooeiiiiicccnnnn. 5-25

5.18 [Power Time] .ooeeeeveeeeieeeieeieeisicanaes 5-24
V‘Nyquist Filter Setup ....cocoeevvesvveecveennn, 5-7,  5-16, [PRBS ID] oo 5-23

518 LA 1] [ 5-26, 5-27
TN OO 5-27 [Segment NUmber] .....ovvvoiriieren 5-23
N A2 O 526, 5-27 [Set to Default] ..o 5-23
TAVE] oeoeeeeeeereseeeeeeerersessseeeseeersnessens 526, 5-27 [Specified Subcarrier] ........cooovvvvvvvinnes 5-26, 5-27
[Band Width] ....ccoeeevreeee s eveereesns 5-16 [Specified Symbol] ..., 5-27
[Baseband Filter] coeoeeereveeeeereeserssreesees 523 [SLart] .ooeeeoeeeeeee e 5-12
[Carrier Band Width] «eeeovevvveeerveeseeernenn, 5-16 [SIOP] ceeeeiiiccrre e 5-12
[Center Freq Error] ..cooeeeevevcceenenenenen 5-27 [Symbol Timing] ......ooooooeevcivvicivinis 521
[Center Freq Ertor Time| voo..cvvevevvnnnn. 5.24 [T OffSet] oo, 5-22
[Channel SPACE] .ueeerrerrrrreereeerereesrs 5-16 [T Offset Setup] covvveve e, 5-22
[CONSEENALION] vvovveeerererrereeeeereersnoe 524 [Template] oo, 5-23
[Constellation Error Spectrum] ............. 5-25 [Threshold Level] .ovcvvivecneeeceieens 3-21
[Constellation Error Threshold] ............ 5.2 [Threshold Setup] .cooeoinieee 3-20
[Constellation Error Time] v....ovvvernvvnnnn. 5.24 [Total Result] .o 5-25
[Constellation Error Trigger] ..o..vovvvnn.. 5.22 [Window Start] ....ccooeeveerieeeeceeeceen, 5-21
[Continuous Signal] ......cccoeverrnrnnnnee. 5-20 [Window Width] ... 5-21
[COTTection TYPE] woeeeeeveeeeeeeeeeeereeer 5.21 [Zone Type] .o 5-23
[Demodulated Data] .....ccoooeveeiniiieee. 5-26
[DL PermBase] ..ococoeoiviiiiieceieicee, 5-23 [A]
[Equalizer Data] ... 5-21 Abs Meas 172 oo 57, 5-17
[Frame Length] oo 5-23 AbS MEas 2/2 ..o 57, 5-18
[Group Delay Spectrum] ........cccovvreeere. 3-25 ACLR .ooooooeoeooes s 55, 57,
D0 L[ 5-23 516
[[ntegral BW AbS] oottt 5-12 ACLR OFF ..oooioioieveveovevoeeseeeeeeeeeesseoenns 5.7, 517
[Integral BW Rel] oo 5-13 AUt Level Set .ovienreererieeererrirreeas 5-6, 5-7,
[JL!.dge] .................................................. 5-13 5-8, 5-9.
[L.L[n ADbS Start] .o 5-13 5-10, 5-11,
[L!m AbS StOP] e 3-13 5-12, 5-14,
[L!m Rel Start] ..o 5-13 5-16, 5-17,
[Lim Rel Stop] .o 5-13 5-20, 5-29,
1T R 5-16 5-31, 5-32
[Mag Error Spec-trum] ........................... 5-25 Average Mode CONYRED ..everenreeeenne. 5-6, 5-7,
[Mag Error Time] ....ccooovcmiccvecveennnn, 5-24 5-9, 5-10,
[Mag Flatness S}?ecnvm] ...................... 5-25 5-11, 5-13,
[Mag Flatness Time] ......cccccovvninncics 5-24 5-17, 5-19,
[Meas Condition] .....ccccvmmicvccnnnnnnn, 5-22 5-30, 5-31
[Meas Frame Length] .........cooooooveirirre 5-22 Average Times On/Off ......ccooovcvvevnenne 5-6, 5-7,
[Meas Min Symbol Length] ... 5-22 59, 5-10,
[Meas Symbol Length] .o 5—22 5-11, 5-13,
[Meas.Wmdow Setup] v, 5-21 5-17, 5-19,
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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.



SALES & SUPPORT

Advantest Korea Co., Ltd.
22BF, Kyobo KangNam Tower,
1303-22, Seocho-Dong, Seocho-Ku, Seoul #137-070, Korea
Phone; +82-2-532-7(71
Fax: +82-2-532-7132

Advantest (Suzhou) Co., Ltd.
Shanghai Branch Office:
Bldg. 6D, NO.1188 Gumei Road, Shanghai, China 201102 P.R.C.
Phone; +86-21-6485-2725
Fax: +86-21-6485-2726

Shanghai Branch Office:

406/F, Ying Building, Quantum Plaza, No. 23 Zhi Chun Road,
Hai Dian District, Beijing,

China 100083

Phone: +86-10-8235-3377

Fax: +86-10-8235-6717

Advanlesl (Singapore) Ple. Lid.
438A Alexandra Road, #08-03/06
Alexandra Technopark Singapore 119967
Phone: +65-6274-3100
Fax: +63-6274-4055

Advanlest America, Inc.
3201 Scott Boulevard, Suite, Santa Clara, CA 95054, U.S.A
Phone: +1-408-988-7700
Fax: +1-408-987-0691

ROHDE & SCHWARZ Europe GmbH
MiihldorfstraBe 15 D-81671 Miinchen, Germany
(P.O.B. 80 14 60 D-81614 Miinchen, Germany)
Phone: +49-89-4129-13711
Fax: +49-89-4129-13723

ADVANTEST.

OFFICES

http://www.advantest.co.jp

ADVANTEST CORPORATION
Shin-Marunouchi Center Building, 1-6-2 Marunouchi, Chivoda-ku, Tokyo 100-0005, Japan
Phone: +81-3-3214-7500





