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L. INTRODUCTION

1. INTRODUCTION

This chapter describes the contents of this manual and the product overview of the R3681 series Signal Ana-
lyzer Option 56; GSM/EDGE modulation analysis software to help vou get the most out of this manual.

1.1 Contents of This Manual

The contents of each chapter are as follows.

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

CHAPTER 1. INTRODUCTION This chapter describes the contents of this manual
and the product overview.

CHAPTER2. BEFORE OPERATING This chapter describes precautions when uging this
instrument. Read this chapter before using this instru-
ment.

CHAPTER 3. SETUP This chapter describes how to setup this instrument.

After setting up this instrument in an appropriate
location, turn on the power and check that this instru-
ment starts correctly.

CHAPTER 4. MEASUREMENT EXAMPLES This chapter describes example measurements.
CHAPTER 5. MENU MAP, FUNCTION EXPLA- | This chapter describes the menu structure and func-
NATION tions of 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 | This chapter describes the performance verification
test procedures of this instrument.

CHAPTER 8. SPECIFICATIONS This chapter describes the specifications of thig
instrument.
APPENDIX Describes operation principles and the error code

table.

1-1
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1.2 Product Overview

1.2

Product Overview

The GSM/EDGE modulation analysis option is software that conducts the modulation analysis of the GSM/
EDGE signal.

This option includes the Tollowing features.

Analysis of the phase error, frequency error, and EVM (Error Vector Magnitude) which are compliant
with the GSM/EDGE standard.

Analysis of the rising edge and falling edge characteristics of the burst waveforms which are compliant
with the GSM/EDGE standard.

Other Manuals Related to This Instrument

The following manuals are available for this instrument:

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

Describes how to setup the R3681 Series Signal Analyzer, how to perform procedures such as, basic
operations, applied measurements, and maintenance, and describes the functions, specifications of
the R3681 Series Signal Analyzer.

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

Describes how to program the R3681 Series Signal Analyzer to automate measurement sequences
and includes a remote control overview, SCPI command references, and sample application pro-
grams.

Performance Test Guide (Part Code: {ER3681SERIES/T}, English)

Describes how to check the performance of the R3681 Series Signal Analyzer and includes perfor-
mance test procedures and specitications of the R3681 Series Signal Analyzer.
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1.4

1.4 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:l START |,| STOP |

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

Touch-screen function buttons

{Sample} Indicates a touch-screen button labeled “Sample.”
Example: {FREQ?} button, {SWEEP? button

Touch-screen side menu

Indicates a touch-screen side menu labeled “Sample.”

Example

Touch-screen system menu key operation

[File]—[Save As...] Indicates that you need to touch the [File] menu and then select [Save As...].

Sequential key operation

Indicates that you need to touch the {FREQ} button and then touch the

Toggle key operation

On) Indicates that you need to touch the
AMarlcer.

key to turn on the

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

1.5 Trademarks and Registered Trademarks

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

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

2.2

2.3

2.4

2. BEFORE OPERATING

BEFORE OPERATING

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

If a Fault Occurs

If any smoke, smell, or neise 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.

Overcurrent Protection

This instrument is protected from overcurrent flow by a power breaker. Located on the rear panel, the power
breaker automatically interrupts the power supply when an overcurrent flows through this instrument. When
the power breaker has turned off, turn off the power supply and disconnect the power cable from the AC
power. Then, call upon vour dealer or us for repair services to fix a possible fault that has occurred in this
instrument.

Hard Disk Drive

This instrument has a built-in hard disk drive. When handling the hard disk drive, take notice of these instruc-
tions.

* Do not cause impact or vibration damage to the hard disk drive.

Damaging the disk increaging the chances of the disk malfunctioning or failing during operation.
* Do not switch off this instrument while the HDD access lamp is lit.

The data being accessed may become corrupt,

NOTE:  We do not assume any responsibility for the loss or corruption of data stored on the hard disk drive that
might resalt from the disk becoming damaged.

2-1
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2.5 Handling the Touch Screen

2.5 Handling the Touch Screen

2.6

2-2

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.

+  Use the stylus pen included with this instrument to operate the screen. Using a tool with a hard-point
{such as a mechanical pencil or ballpoint) may scratch the screen surface.

To Avoid Disrupting the Software Environment

This instrument includes Microsoft Windows XP Embedded.

Because the functions of this 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.

I.  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 R3681 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 thig ingtrument 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.

For more information on the system recovery procedure, refer to section 8.7, “System Recovery
Procedure™ in the R3681 Series User’s Guide.

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 before loading a file or inserting any media from an outside source.
Make 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.

For more information on the system recovery procedure, refer to section 8.7, “System Recovery
Procedure™ in the R3681 Series User’s Guide.
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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 Electromagnetic Interference

This instrument may cause electromagnetic interference and affect television and radio. If this instrument's
power is turmed 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 Before Turning On

Do not connect a DUT to this instrument when turning on.
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2.10 Removing and Attaching the Front Panel

2.10 Removing and Attaching the Front Panel

This instrument can be used separately after removing the panel.
When removing the panel, take notice of these instructions.

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

= Ifthis instrument's power is turned on, make sure that this instrument has stopped operating, turm off
the power, and remove the power cable.

+  When removing or attaching the panel, take care not to catch your fingers.
*  Place this instrument on a flat and steady table when removing or attaching the panel.
= Remove the four screws that are exposed on the side of the front panel of this instrument.
*  When removing the screws, steady the panel so that it will not fall.
»  After all four screws have been removed, pull the panel forward.
+ Remove the cable connecting the panel to the instrument.
= Replace the cable with an appropriate cable.
= Ifany screws become lost, use the following types of screw.
»  For the 2 screws on the key side: flat-head Phillips screws M4X35 (steel or stainless steel)

+  For the 2 screws on the liquid-crystal display: flat-head Phillips screws M4X14 (steel or stainless
steel)

2-4
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2.11 Restrictions Imposed when Using Windows XP

2.11 Restrictions Imposed when Using Windows XP

END-USER LICENSE AGREEMENT

*  You have acquired a device (“INSTRUMLUNT™) that includes sofiware licensed by LADVANTEST] from Microsoli Licensing Inc.
orits affiliates (“MS™). Those installed software products of MS origin, as well as associated media, printed materials, and “online”
or clectronic documentation (“SOFTWARE™) arc prolected by international intellectual property laws and treatics. The
SOFTWARE is licensed not sold.  All rights reserved.

» IF YOU DO NOT AGREE TO THIS END USER LICENSE AGREEMENT (“EULA"™), DO NOT USE THE TNSTRUMENT
OR COPY THE SGFTWARE. INSTEAD, PROMPTLY CONTACT [ADVANTEST] FOR INSTRUCTIONS 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:

F d
>

You may use the SOFTWARE only on the INSTRUMENT.

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

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) IS WITH YOU. ALSO, THERE IS NO WARRANTY AGAINST
INTERFERENCE WITH YOUR ENJOYMENT OF THE SOFTWARE OR AGAINST INFRINGEMENT.
IF YOU HAVE RECEIVED ANY WARRANTIES REGARDING THE INSTRUMENT OR THE SOFTWARE,
THOSE WARRANTIES DO NOT ORIGINATE FROM, AND ARE NOT BINDING ON, MS,

Ne 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.S.$250.00).

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

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

EXPORT RESTRICTIONS. You acknowledge that SOFTWARE is of US-origin.  You agree to comply with all
applicable internanional and national laws that apply ta the SOFTWARE, including the U.S. Export Administration

Regulations, as well as end-user, end-use and country destination restrictions issued by U.S_ and other govemments,
For additional information on exporting the SOFTWARE, see http:/fwww.microsoft.com/exporting/.

L Installation and Use, The SOFTWARE may not be used by more than twe (2) processors at any one time

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

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

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

L Restricted Uses. The SOFTWARE is not designed or intended for use or resale in hazardous environments

requiring fail-safe performance, such as in the operaticn 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.

1 Restricted Functionality. You are licensed to use the SOFTWARE to provide only the limited functionality

{specific tasks or processes) for which the INSTRUMENT has been designed and marketed by
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2.11 Restrictions Imposed when Using Windows XP

[ADVANTEST]. This license specifically prohibits any other use of the software programs or
functions, or inclusion of additional software programs or functions, on the INSTRUMENT.

Security Updaies. Content providers are using the digital rights management technology (“Microsoft
DRM™} contained in this SOFTWARE to protect the integrity of their content (“Secure Content’) so
that their intellectual property, including copyright, in such content is not misappropriated. Cwners of
such Secure Centent (“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 vour ability to copy, display
andfor play Secare Content through Microsoft software or third party applications that utilize
Microsoft DRM. You therefore agree that, if you elect to download a license from the Internet which
enables your use of Secure Content, MS, Microsoft Corporation or their subsidiaries may, in
conjunction with such license, also download onto your INSTRUMENT such Security Updates that a
Secure Content Owner has requested that MS, Microsoft Cotporation or their subsidiaries distribute.
MS, Microsofi 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 Deskiop technologies that enable the SOFTWARE or other
applications installed on the INSTRUMENT to be used remotely between two or more compuiing
devices, even if the SOFTWARE or application is installed on only one INSTRUMENT. You may
use NetMeeting, Remote Assistance, and Remote Desktop with all Microsoft products; provided
however, use of these technologies with certain Microsoft products may require an additional license.
For both Microsoft products and non-Microsoft products, you should consult the license agreement
accompanying the applicable procluct or contact the applicable licensor to determine whether use of
NetMeeting, Remote Assistance, or Remote Desktop is permitted without an additional license,

Consent to Use of Data. You agree that MS, Microseft 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, Microseft 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 to 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 and/or 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 Internet-based services. You acknowledge and agree that MS, Microsoft
Corparation 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 contrel of MS, Microsoft
Corporation or their affiliates. Neither MS nor Microsoft Corporation nor their affiliates are
respongible for (i) the contents of any third party sites, any links contained in third party sites, or any
changes or updates te third party sites, or (ii) webcasting or any other form of transmission received
from any third party sites. If the SOFTWARE provides links to third party sites, those links are
provided to you only as a convenience, and the inclusion of any link does not imply an endorsement 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 components 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.

I MS, Microsoft Corporation or their affiliates make available Supplemental Compenents, 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 wo discontinue any Tnternet-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. I wyou wish to use the WMESDK to develop such an application, visit

http://msdn.microsoft. com/workshopimediafwindowsmedia/sdic/'wmsdk. asp, accept a separate license for the
WMESDK, download the appropriate WMFSDK, and install it on your system.
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3. SETUP

3. SETUP

This chapter describes how to set up this 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.

2. Check that the outside of the product is not damaged.

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

(%)

Check that the standard accessories listed in Table 3-1 are complete and they are
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 Accessories

Name Model Quantity Remarls
R3681 Series OPT56 User's Guide ER36810PT56 1 English

3-1
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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:  +35 °C to +40 °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

An area 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.

An area in which the airtlow 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. If 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

rl

CCorrosive
ZNIRGE

Line Filter
Vibration L
*  Avoid operating in the following areas, * Useanoise cut filter if there is a large amount
Side of noise riding on the power line.

N¢

F

Front

* Do not attempt to use this instrument
when it is standing on its on either side +  Keep the rear panel 10 centimeters
panel. away from the wall

3-2

Figure 3-1 Operating Environment
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3.2.2

3.2.2 Protecting Against Electrostatic Discharge

Protecting Against Electrostatic Discharge

To prevent semiconductors from being damaged by electrostatic discharge (ESD), the precautions shown

below should be taken. We recommend 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 3-2).

Work floor

Install a conductive mat, use conductive shoes, and connect to earth
(See Figure 3-3).

Workbench

Install a conductive mat and connect to earth (See Figure 3-4).

Figure 3-2

Hoor NG \\\\\\\\>9\\\\\?(\\\\\\\\

Figure 3-3

Wrist strap
2 Ceuivalent resistance
Approx.1 MQ

&

Ground

Countermeasures for Static Electricity from the Human Body

Workbench
Equivalent resistance
10%t0 10° Q2
.«-I\ MO i
4

Conductive Conductive —
shocs mat -_—
Ground

Countermeasures for Static Electricity from the Work Floor

(¥
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3.2.2 Protecting Against Electrostatic Discharge

_ Conductive mat Conductive mat Conductlive mal

Copper [oil

tape \ Workbench \ Warkbench Conductor Workbench

- ‘ DY ‘ 2
O
o] o 9
1 MO 1 MQ
§ 1 MQ
1 MQ
Cround Ground Ground
(Method 1} (Method 2} (Methad 3)

Figure 3-4 Countermeasures for Static Electricity from the Workbench
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3.3 Connection of Accessories

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

Plug the keyboard and mouse into their respective front-panel connectors before turning on this instru-
ment.

Plug into the respective connectors,
arrow side up

[O

0 0000000000 000

 ENEEEEREEEE|
O o o o

DO 00000 000 00

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

34 Power Supply

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

3.4.1 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

100V AC 200V AC Remarks
Input voltage range 90 V-132V 198 V-250 vV Automatically switches
the input voltage between
Frequency range 47 Hz-63 H =
quehey tans e 100 V AC and 200 V AC.
Power consumption 450 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 damaged.

3-6
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3.4.2 Connecting the Power Cable

342 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.,

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 3-6}.

/ AC power connector
%

BREAKER | ==,
r.s.unsuvl 1G]

&~ LNE 500w MAX
50/80H

- .
? WOV 120V

S 220V-10Y
O @
oo N

Figure 3-6 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 outlef that is con-
nected to a protected ground terminal. The instrument will not be grounded if an extension cord, which does
not include a protected ground teriminal, is used.

3-7
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3.5 Checking Operations

3.5 Checking Operations

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

Starting this instrument

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

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

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

Figure 3-7 POWER switch

NOTE:

1. If the power supply of this instrument is abruptly disconnected, such as by pulling
the power cable out of position, while the instrument is operating, Scandisk
launches the next time this instriment starts because the internal flash memory
may become damaged.

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

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

5. The initial gcreen shown in Figure 3-8 is displayed if no faults are detected in this
instrument during the self-diagnostic.
The initial screen display may differ from Figure 3-8 depending on the status of
the settings when the power supply was last turned off.

MEMQ: If any error message is displayed as a resulf of the self-diagnostic, refer fo
Chapter 8, “MAINTENANCE?” of R3681 Series User's Guide.

3-8
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3.5 Checking Operations

Figure 3-8 Initial Screen

Performing autocalibration

6.

<R3681>

Install this instrument as shown in Figure 3-9 by using the SMA (f)-SMA (f)
adapter, SMA (m)-BNC (1) adapter, and input cable (A0O1261-30) that come with
this instrument as standard.

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

3-9
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3.5 Checking Operations

el r=———=-—-— - a

an]
| or §§§§ | Adapter, N{m)-BNC ) |
| \ I
|
|

L

RF Cable, BNC{m)BNC(m)

Figure 3-9  Autocalibration

IMPORTANT: Allow this instrument to warm up for at least 30 minutes before run-
ning the autocalibration. For more information on how to use the auto-
calibration, refer to Section 4.3.1, “Autocalibration™ of the R3681
Series User's Guide.

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

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

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

MEMQO: Referto Chapter 8, “MAINTENANCE?” of the R3681 Series User’s Guide if
error messages are displayved as a result of the autocalibration.

Turning off the power supply

10. Press the| POWER | switch.

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

4. MEASUREMENT EXAMPLES

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

4.1 Modulation Accuracy Measurement

The modulation accuracy, which is compliant with the standard, can be measured by using Modulation Anal-
ysis Mode.

[Specifications of the measured signal]

Compliant standard: GSM (GMSK modulation)
Center frequency: 870.4 MHz
Synchronous word: TSCO
[Connections)
R3681
(1 '
J
Signal source
2=
.@. COOG °°°£®La@= 3]
r— - - - - — — = Q a =
| Adapter %l Note
| SMA(P - SMA® - - 24
RF Cable
SMA(m) - SMA(m)

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

Figure 4-1  Modulation Accuracy Measurement Connection Diagram

[Setting the measurement conditions]

1.  Touch [Config] on the menu bar and select [Modulation Analyzer].
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4.1 Modulation Accuracy Measurement

ad

18.

19.

20.

21.

. Touch the

. Touch the |

Touch [Modulation] on the menu bar and select [GSM/EDGE].

Touch the SFREQ} button on the function bar.

Touch the ;

Press , , @ |:| E and in this order on the keypad.

The center frequency is set to 870.4 MHz.

ey on the soft menu bar.

Touch the {TRIGGER} button on the function bar.

Touch the Tt key on the soft menu bar.

Touch the :

The trigger source is set to the internal trigger.

¢ key on the soft menu bar.

Touch the {INPUT} button on the function bar.

' key on the soft menu bar.

The |Input Setup| dialog box appears.

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

. Set the [IQ Inverse] option button in the | Input Setup] dialog box to |OFF].

T

i
I g
e

&F ’x’x’z’z‘z‘%ﬂ%

Touch the close button
box.

#! in the |Input Setup| dialog box to close the dialog

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

“key on the soft menu bar,

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

key on the soft menu bar.

The Ref Level is automatically set to the optimum value.

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

Touch the ;
The [Measurement Parameters Setup] dialog box appears.

key on the soft menu bar.

Touch the |Meas Parameter| tab in the [Measurement Parameters Setup] dia-
log box.

Set [Modulation] in the [Meas Parameter] tab to [GMSK].
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22,

24.

25.
26.

27.

28.

4.1 Modulation Accuracy Measurement

Set |Meas Signal| in the | Meas Parameter| tab to [BURST].

. Set the [Burst Search] option button in the [Meas Parameter] tab to [ON].

Touch the [Search Threshold] text box in the [Meas Parameter] tab and press

[-][2] [0]. and on the keypad.
Set the [Burst Type] in the [Meas Parameter] tab to [NORMAL BURST].
Set the |Syne Type| in the [Meas Parameter| tab to |[SYNC WORD)|.

Set [TSC] in the [Meas Parameter] tab to [0].
The training sequence code of TSCO is displayed in [Syne Sequence]|.

Set the |Half Symbol Shift] option button in the [Meas Parameter| tab to
[OFF].

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

29,

30.

Touch the close button ¥
to close the dialog box.

Press the | SINGLE | button on the front panel.

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

in the [Measurement Parameters Setup] dialog box
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4.1 Modulation Accuracy Measurement

| b n.on
Figure 4-4 Modulation Accuracy Measurement

Results
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4.2 Power vs Time Measurement

4.2 Power vs Time Measurement

The rising edge and falling edge characteristics of the burst waveforms can be measured by using Power vs
Time Mode.

[Specifications of the measured signal]

Compliant standard: GSM{GMSK modulation)
Center frequency: 870.4 MHz
Synchronous word: TSCO
[Connections)
R3681
(1 '
J
Signal source -
2=
.@. COOG °°°£®La@= 3]
r— - - - - — — = Q a =
| Adapter %l Note
| SMA(P - SMA® - - 24
RF Cable
SMA(m) - SMA(m)

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

Figure 4-5 Power vs Time Connection Diagram

[Setting the measurement conditions]

1. Touch [Config| on the menu bar and select [Modulation Analyzer].
2. Touch [Modulation] on the menu bar and select [GSM/EDGE].

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

key on the soft menu bar.
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4.2 Power vs Time Measurement

5. Press , , @ |:| E and in this order on the keypad.

The center frequency is set to 870.4 MHz.

6. Touch the {TRIGGER] button on the function bar.

7. Touch the key on the soft menu bar.

8. Touch the : “key on the soft menu bar.

The trigger source is set to the internal trigger.

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

10. ' : key on the soft menu bar.

The |Input Setup| dialog box appears.
11. Set [Input] in the [Input Setup] dialog box to [RF].

12. Set the [IQ Inverse| option button in the | Input Setup] dialog box to |OFF].

]

Figure 4-6 [Input Setup] Dialog Box

13. Touch the close button 2
box.

in the [Input Setup| dialog box to close the dialog

14. Touch the {MEAS MODE} button on the function bar.

15. Touch the

‘ key on the soft menu bar,

16. Touch the {LEVEL} button on the function bar.

key on the soft menu bar.

The Ref Level is automatically set to the optimum value.

18. Touch the {MEAS SETUP} button on the function bar.

19. Touch the :

The |Measurement Parameters Setup| dialog box appears.

key on the soft menu bar.

20. Touch the [Meas Parameter] tab in the [Measurement Parameters Setup] dia-
log box.

21. Set [Modulation| in the |Meas Parameter| tab to [GMSK].
22. Set [Meas Signal] in the [Meas Parameter| tab to |BURST].

23. Set the [Burst Search| option button in the [Meas Parameter| tab to |ON].
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24.

25.
26.
27.

28.

4.2 Power vs Time Measurement

Touch the |Search Threshold] text box in the [Meas Parameter] tab and press

[-][2][0] and on the kevpad.

Set the |Burst Type]| in the |Meas Parameter]| tab to [INORMAL BURST].
Set the |Syne Type| in the [Meas Parameter| tab to |[SYNC WORD)|.

Set [TSC] in the [Meas Parameter] tab to [0].
The code of TSCO is displayed in [Syn¢ Sequence].

Set the [Half Symbol Shift] option button in the [Meas Parameter] tab to
[OFF].

Figure 4-7 [Measurement Parameters Setup] Dialog Box - Meas Parameter Tab

29,

30.
3L

32.

Touch the [Power vs Time Setup] tab in the [Measurement Parameters Setup]
dialog box.

Set |Link| in the |Power vs Time Setup| tab to |[DOWN LINK].
Set |Freq Band] in the [Power vs Time Setup]| tab to [GSM900]|.

Touch the |Power Level| text box in the [Power vs Time Setup| tab and press

[0]and on the keypad.

. Set the [Consecutive Template] option button in the |[Power vs Time Setup] tab

to |OFF].

4-7
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4.2 Power vs Time Measurement

Rttt
ELEpIS
Sty
e

Figure 4-8 |[Measurement Parameters Setup| Dialog Box - Power vs Time Setup Tab

to close the dialog box.

35. Touch the Temp key on the soft menu bar.
The [Template Entry] dialog box appears.

36. Touch the |Set to Default] button in the [Template Entry] dialog box.

Template is set to the values which are defined by the standard.

rrrnon
Sty

Figure 4-9 [Template Entry] Dialog Box
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4.2 Power vs Time Measurement

37. Touch the close button 3| in the |Template Entry| dialog box to close the dia-
log box.

38. Press the | SINGLE [button on the front panel.

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

Figure 4-10 Power vs Time Measurement Results
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5. MENU MAF, FUNCTION EXPLANATION

5. MENU MAP, FUNCTION EXPLANATION

This chapter describes the configurations and functions of the soft keys displayed on the touch screen of the
GSM/EDGE modulation analysis option.

. |onree| Used to enclose a menu name, key name, item name in the didlog box, butfon name, or the name of selected
items in lists and menus.

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

: Shows a soft key on the soft menu bar,
+ A dialog box is surrounded by a broken line.
+  Operations are supposed to be made through the touch screen and “touch” means to press a button or a key.

5.1 Menu Index

Operation Key Pages Operation Key Pages
[ARB TSC(Hex)] .ooveeeeeereereeiereeeeenene 5-7 [Power Level] oo, 5-7
[ARB TSC(OC)] oo iseeeeee e 5-7 [Power vs Time Setup] ..ococovveevnreniin 5-5, 57
[Baseband Input] .....ccoooiiiiiiiiniiiieine 5-13 [Q Eye Diagram] ..c.coocoeeneeviiineeeeeeen, 5-10
[Burst Search] ...c..ocooveevvieiiieeeceeee 5-6 [Search Threshold] ....oooveveevieiiirieen, 5-6
[Burst TYPe] cooeeeveeeie i 5-6 [Setto Default] ...ocovereiivirirceeeeece e 5-7, 3-8,
[Consecutive Template] .ooooeeeviieeniennene 5-7 5-9
[Constellation] ......coovvcvveeieeieeeceee e 5-10, 5-11 [Sync Sequence] ....occoveeieeieeicecneen, 5-7
[Constellation/Eye] .....ccocvvemrereniiinnienns 5-11 [Sync Type] .o 5-6
[Demodulated Data] ........coooeiviiieiiieens 5-10 [Template] ..oooeeeeeeieeeee e, 5-7
[Display Type] woevvreeveeieeeeeeeereeeeee e 5-10, 5-11 [Total Result] .oooeeeieiceeeeeeee, 5-10
[DL 8PSK] .ecooeieriee e e 5-5, 5-8 [TSCY e 5-6
[DL GMSK#T] oo 5-5, 57 [UL 8PSK] wiieeieieecreeecesceieeeeeeeeeees. 325, 528
[DL GMSK#H2] oo 5-5 [UL GMSK] i 5-5, 5-8
[EVM vs Symbol] .....cccooominrniniiiinnens 5-11 [YO] e 5-7, 5-8
[FFT of Phase Error] ......ccoceiiiveeecnneee. 5-11 LY 1] e 57, 5-8
[Format] ...cocoevveeieviceeeeeeeeee e 5-10 [Y2] oo 5-7, 5-8
[Freq Band] ..ccocoveeiciiieneneesccin e 5-7 [Y3] e 5-7, 5-8
[Frequency Eye Diagram] ......cccoceeieeee 5-11 LY D] e 57, 5-8,
[Frequency vs Symbol] .o 5-11 59
[Half Symbol Shift] ......ccccocmvreniiiinnenns 5-7 [Y4 MAX[dB, dBm]] ..ccoooiinieeinn 5-8
[I Eye Diagram] .....coeecoeenncnniineeeneeen 5-10 LY 5] e 5-8, 5-9
[INPUL] e 5-13 [Y5 MAX[dB, dBm]] <o 5-8
[TQ INVEISe] .eovoererier e enee e 5-13 [YO] oo 5-8
[LANK] oot 5-7 [Yo MAX[dB, dBm]] oo, 5-9
[Mag Error vs Symbol] oo 5-11 [Y7MAX[dB, dBmM]] .o, 59
[MAX][burst(N),burstN+1}+ dB]] .......... 5-7 {DISPLAY} oo 5-10
[Meas Parameter] ..cococoveeeeiieiiiieeacnieeas 5-5, 5-6 fFREQ} i 5-16
[Meas Signal] ..oocoooevvieieieeeeeeeeceee e 5-6 SINPUTY oo 5-13
[Modulation] .......ccoovenimniiciccerenee 5-6 {LEVEL} oot 5-15
[Phase Error vs Symbol] ... 5-10 IMEAS MODE} .o 5-4
[Power Envelope] oo 5-10 fMEAS SETUP} oo, 3-5

5-1
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5.1 Menu Index

IMER} Lo 5-12
{TRIGGER} oo cnenne 3-14
ARB TSC(Hex) c.voovieeeeeeeeceeeeeecee 5-5

ARB TSC(OC) i eieciniianenens. 325

ATT e 5-15
Auto Level Set oo, 5-15
Average ON/OFF ....occooiiiviiiniciiiieees. 395,
Burst Search ....ooocvvvvven s veseencvennes 5-5

Burst TYPE ceceere e 5-5

CENLET L.ttt r et 5-16
Channel Number ......cccoovvicere e 5-16
Consecutive Template ..............ccoeeeennnne. 5-5

Constellation ........cccooviiiieeiiciceccien, 5-10
Constellation/EVe .ooovvvvevvevienicrrenennnnns 3-10
Delta Marker ......cococoeveeeiciieeeeee e 5-12
Demodulated Data .........coccveiiiiiiicnnnnne, 5-10
Dual DISplay .ocvvvvervvrerriviserreerrrereessns 3-10
EVM vs Symbol ..o 5-10
EXEL oottt 5-14
EXT2 oo 5-14
FFT of Phase Error .....occccocveeveieeeeeenennnn. 5-10
Free RUN i 5-14
Freq Band .....cccvvevvnni v erreneeesnnes 3-5

Freq Offset oo 5-16
Frequency Eye Diagram ..........cccoeenne. 5-10
Frequency v Symbol ......ooovcivvnvvnennnn, 3-10
Halt Symbol Shift ... 5-5

[ Bye DIAgram ...cccocceconniinniicienc e 5-10
IF POWET Lovviiiriviccinen v rrnes e 5-14
Input Setup oo 5-13
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5.2  Switching Communication Systems

The menu bar of this option is arranged as follows:

[File]

|S¥stem]

[Config| |Modulation]

[Cal] |Special|

The menu bar consists of the same items as those of Spectrum Analyzer.

Select [Modulation Analyzer| from |Config| on the menu bar to select a modulation analysis function.

5.2 Switching Communication Systems

Select [GSMV/EDGE] from [Modulation] on the menu bar to select the GSM/EDGE modulation analysis

function,

5.3 Function Bar

This section describes the functions of each function button displayed on the function bar. The configuration
of the function buttons of this option is as follows:

MEAS
MODE

MEAS
SETUP

DISPLAY

MKR

INPUT

TRIGGER

LEVEL

FREQ

If you click a function button on the function bar, the relevant soft keys are displayed on the soft menu bar.

5.4 Soft Menu Bar

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

If you touch a button on the function bat, the relevant soft keys are displayed on the soft menu bar,

(¥
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5.5 Function Drescription of Each Key

5.5 Function Description of Each Key

This section describes the function of each key.

5.5.1 {MEAS MODE}

If you touch the {MEAS MODE} button, the soft keys related to the measurement mode switching are
displayed on the soft menu bar.

{MEAS MODE}

If you touch the key, the measurement
mode enters to the modulation accuracy measurement mode.

key, the measurement mode
alling edge measurement mode.

If you touch the
enters to the rising edge an
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5.5.2 {MEAS SETUP}

5.5.2 {MEAS SETUP}

If you touch the {MEAS SETUP?} button, the soft keys which are related to the analysis parameter setting
are displayed on the soft menu bar.

{MEAS SETUP}

|Meas Parameter]

Modulalion

T
il I
I I
I . 1
1 Y0 , Meas Signal |
Y1 I Bursl Scarch |
Y2 : Search Threshold :
Y3 I Burst T'ype !
Y4 : Syne Type :
Set to Default : Tsc :
(DI GMSK#2] , Sync Sequence |
Y0 I ARDB TSC(Hex) |
¥l | ARB TSC(Oct) !
A% I Ilalf Symbol Shift |
Y3 : | Power vs Time Setup)| :
Set to Default : Link :
|1 8PSK| 1 Freq Band |
Yo : Power Level :
Y1 | Consceutive Templale |
Y2 : MAX[burst(N).bursttN+1)+ dB] :
Y3 , lTemplate I
v Lo e e e e mmm— - 4
Y5

Set to Default
[UL GMSK]
Y0
Y1
Y2
Y3
Y4 MAX][ dB, dB]
YSMAX[ dB, dBm]
Set 1o Delault
[TTL 8PSK]
Y0
Yl
Y2
Y3
Y4
Y35
Y6 MAX[<B, dBm]
Y7 MAX| dB, dBm|

I
I
|
I
I
I
|
|
I
I
|
|
I
I
I
|
|
I
I
|
|
I
I
I
|
I
I
I
|
|
Y6 |
I
I
|
I
I
I
|
|
I
I
|
|
I
I
I
|
|
I
I
|
|
I
I
I
|
|
I
Set to Default 1
|
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5.5.2 {MEAS SETUP}

|[Meas Parameter|

[Modulation]

|Meas Signal|

|Burst Search]

[Search Threshold]
|Burst Type|

[Syne Type|

|TSC]

If you touch the key, the dialog box used to
set the measurement conditions appears.

Sets the conditions of the signal.

Selects the modulation system of the signal.

GMSK: Selects the GMSK modulation system.

8PSK:  Selects the 8PSK modulation system.

Selects the type of the signal.

BURST: Select BURST when measuring the burst signal.

CONTINUOUS:
Select CONTINUOUS when measuring the continuous
signal.

Select whether to search for the burst in the acquired data by the
software.

ON: The software searches for the burst,

OFF: The software does not search for the burst.

MEMQ: Evenif Burst Search is set to OFF when TRIGGER is set to
Free Run, the software searches for the burst automatically.

Sets the threshold when the software searches for the burst.
Selects the burst type when GMSK is selected in | Modulation|.

NORMAL BURST:
Selects the normal burst.

ACCESS BURST:
Selects the access burst.

Sets whether to perform a measurement synchronized with SYNC
WORD.

SYNC WORD:
Performs a measurement which is synchronized with
SYNC WORD.

NO SYNC WORDx:
Performs a measurement which is not synchronized
with SYNC WORD.,

MEMO: To detect the position of the burst that complies with the
standard synchronize the measurement with SYNC WORD,

Sets Sync Word.

0/1/2/3/4/5/6/7:
Selects the training sequence code.

ALL If any of the training sequence codes of the acquired
data are in the range of 0 and 7, perform a synchronized
measurement.

ARB Synchronizes with the user-defined training sequence
code.
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5.5.2 {MEAS SETUP}

[Syne Sequence| Displays the selected training sequence code.

[ARB TSC(Hex)| Enter the user-defined training sequence code in hexadecimal
when GMSK is selected in [Modulation]. Valid only when ARB
is selected in [TSC].

[ARB TSC(Oct)] Enter the user-defined training sequence code in octal when 8PSK
is selected in |Modulation]. Valid only when ARB is selected in
[TSC].

|[Half Symbol Shift]  Shifts the half symbol from the definition of the symbol point (bit
point) to analyze. Available only for GMSK signal.

|Power vs Time Setup| Sets the conditions for the Power vs Time measurement.

|Link] Selects either UP LINK or DOWN LINK to set the template in the
Power vs Time measurement.

UP LINK:
Selects UPLINK.

DOWN LINK:
Selects DOWNLINK.

[Freq Band| Selects the frequency band to set the template in the Power vs
Time measurement.

GSM400/GSM700/GSM850/GSM%00/DCS1800/PCS 1900

[Power Level] Selects the power level to set the template in the Power vs Time
measurement.

[Consecutive Template]
Measures the rising edge and falling edge characteristics of the
continuous burst signal.

ON: Measures the rising edge and falling edge of the
continuous burst signal.

QOFF: Measures only one burst signal.

IMAX|burst(N),burst(N+1)+ dB]]
Sets the template of the guard period for two continuous bursts.
The larger of either "the power of the first burst” or "the power of
next burst + X" ig selected as the template of the guard period.
Sets the X value.
Valid only when |Consecutive Template| is set to ON.

[Template] Digplays the selected template name.

If you touch th key, the dialog box used to set
the template in the Power vs Time measurement appears. Only the
template displayed in [Template] of [Power vs Time Setup] is

valid.
[DL GMSK#1] Sets the DOWN LINK template of the GMSK maodulation,
1Y0] Sets the YO value of the template.
1¥Y1] Sets the Y1 value of the template.
[Y2] Sets the Y2 value of the template.
[Y3] Sets the Y3 value of the template.
[Y4] Sets the Y4 value of the template.
|Set to Default| Sets the default values to Y0 to Y4.

5-7
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5.5.2 {MEAS SETUP}

[DL GMSK#2]

1YO]

1]

Y2]

[Y3]

|Set to Default|
|DL 8PSK]

[Y0]

Y1]

1Y2]

LY3]

[Y4]

[Y5]

Y6l

|Set to Default|
|[UL GMSK]

[Y0]

[Y1]

1Y2]

1Y3]

|Y4 MAX] dB, dBm|]

[Y5 MAX][ dB, dBm]]

|Set to Default]|
[UL 8PSK]|

1YO]

[Y1]

Y2]

[Y3]

Sets the DOWN LINK template of the GMSK modulation for
PCS1900.

Sets the YO value of the template.

Sets the Y1 value of the template.

Sets the Y2 value of the template.

Sets the Y3 value of the template.

Sets the default values to Y0 to Y3.

Sets the DOWN LINK template of the 8PSK modulation.
Sets the YO value of the template.

Sets the Y 1 value of the template.

Sets the Y2 value of the template.

Sets the Y3 value of the template.

Sets the Y4 value of the template.

Sets the Y5 value of the template.

Sets the Y6 value of the template.

Sets the default values to Y0 to Y6.

Sets the UP LINK template of the GMSK modulation.
Sets the Y0 value of the template.

Sets the Y1 value of the template.

Sets the Y2 value of the template.

Sets the Y3 value of the template.

Sets the Y4 value of the template by the relative power in units of
dB and the absolute power in units of dBm.

MEMQO: Thelarger value of the power either calculated from the rel-
ative power (B} ov set by the absolute power (dBm), is used
as the Y4 value of the femplate.

Sets the Y5 value of the template by the relative power in units of
dB and the absolute power in units of dBm.

MEMO: The larger value of the power either calculated from the rel-
ative power ((B) or set by the absolute power (dBmy), is used
as the ¥5 value of the template.

Sets the default values to Y0 to Y5.

Sets the UP LINK template of the 8PSK modulation.
Sets the YO value of the template.

Sets the Y1 value of the template.

Sets the Y2 value of the template.

Sets the Y3 value of the template.
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[Y4]
[Y5]
[Y6 MAX][ dB, dBm]]

Y7 MAX]| dB, dBm]|

|Set to Defaunlt]|

5.5.2 {MEAS SETUP}

Sets the Y4 value of the template.
Sets the Y5 value of the template.

Sets the Y6 value of the template by the relative power in units of
dB and the absolute power in units of dBm.

MEMO: The larger value of the power either calculated from the rel-
ative power (dB) or set by the absolute power (dBm), Is used
as the Y6 value of the template.

Sets the Y7 value of the template by the relative power in units of
dB and the absolute power in units of dBm.

MEMO: The larger value of the power either calculated from the rel-
ative power (dB) or set by the absolite power (dBm), is used
as the Y7 value of the template.

Sets the default values to YO to Y7.

Sets Average to ON or OFF. If Average is set to ON, the dialog
box used to set the number of times that averaging is performed is
displayed.

MEMQO: If Average is set fo ON, the measurement results screen is
renewed every 50ith time that averaging is performed.

5-9
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5.5.3 {DISPLAY}

5.5.3 {DISPLAY}

If you touch the {DISPLAY} button, the soft keys that relate to the display type, active display window
format, and the X-axis and Y-axis scales in the active display window are displayed on the soft menu bar.

{DISPLAY}

L]

I Total Result
Power Envelope
Consiellation
T Eye Diagram
0 Eye Diagram
Demodulaled Data
Phase Error vs Symbol
FFT of Phase Error
Frequency vs Symbol
Frequency Eye Diagram
Mag Error vs Symbol
LEVM vs Symbol
[Display Type]
Constellation/Eye

Conslcllation

Zooms into the upper left window when four windows are dis-
played.

Zooms into the upper two windows when four windows are dis-
played.

Displays four windows.

When you touch the ' key, the dialog box used

to set display data appears.

[Format] Selects digplay data.
[Total Result] Displays numerical results,
|Power Envelope| Displays the power-time graph.
| Constellation)| Displays the constellation.
IT Eye Diagram| Displays the EYE pattern of the I signal.
[Q Eye Diagram| Displays the EYE pattern of the Q@ signal.

|Demodulated Data| Displays demodulated data.

|Phase Error vs Symbol|
Displays the Phase Error vs Symbol graph.
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5.5.3 {DISPLAY}

[FFT of Phase Error] Displays FFT of phase error.
[Frequency vs Symbol| Displays the Frequency vs Symbol graph.

[Frequency Eye Diagram]
Displays the EYE pattern of the frequency data.

MEMO: FFT of Phase Error, Frequency vs Symbol, and Frequency
Eye Diagram are enabled when Modulation is set fo GMSK.

[Mag Error vs Symbol]|Displays the Mag Error vs Symbol graph.
[EVM vs Symbol| Displays the EVM vs Symbol graph.

MEMO: Muag Errorvs Symbol and EVM vs Symbol are enabled when
Modulation is set to 8PSK.

|Display Type] Sets display details.

[Constellation/Eye] Selects the digplay data of Constellation/Eye when 8PSK is
selected in |Modulation].
Symbol points do not converge due to the transmitting and receiv-
ing filter characteristics of the standard when the 8PSK signal is
analyzed.

Normal: Displays the graph in which symbol points do not
converge.

8PSK:  Displays the graph so that symbol points converge by
using the inverse characteristic filter against the
transmitting filter complied with the standard.

[Constellation] Sets constellation display details.

Trace & Dot:
Displays both symbol points and their loci.

Line: Displays symbol points which are connected by straight
line.

Dot: Displays symbol points only.
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.
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5.5.4 {MKR}

5.5.4

{MKR}

If you touch the {MKR} button, the soft keys related to the marker setup are displayed on the side menu
bar. Functions, which are enabled, depend on the type of the graph in an active window. [ a window except
for graph is active or if no graph data is given because the measurement has not been performed, these
functions are unavailable.

[MKR}

Sets the X-axis position of the normal marker.

Switches the delta marker display function ON and OFF.

ON: Displays a delta marker at the same pogition as a normal
marker. Displays the relative value between a delta
marker and a normal marker (measurement value such
as EVM) in the marker area.

OFF: Hides a delta marker display.

Performs a peak search.

Hides marker display.
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5.5.5 {INPUT}

5.5.5 (INPUT}

If the {INPUT} key is touched, the soft keys related to the setup of the input format to the instrument are
displayed on the soft menu bar.

{INPUT}

L

1
: [Baschand Tnput] :
[1Q Inverse| 1

1
.

) key, the dialog box used to set the
nt appears. Set the input format in
accordance with the measured signal.

[Input| Sets the input path of the signal.
RF: Sets the input path to the RF signal input.

Baseband(I&Q):
Sets the input path to the 1Q signal (baseband) input.

| Baseband Input] Sets the coupling when the 1QQ signal is input.
AC: Selects the AC coupling.
DC: Selects the DC coupling.

[1Q Inverse| Selects whether to invert the phase of the measured signal.
ON: Inverts.

OFF: Does not invert,
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5.5.6 {TRIGGER}

5.5.6

{TRIGGER}

If the {TRIGGER} button is touched, the soft keys related to the trigger setup are displayed on the soft

menu bar.

{TRIGGER}

¢y is touched, the soft kevs related to the
trigger setup are displayed on the soft menu bar.

Acquires data according to the internal timing of the instrument
and analyzes.

Acquires data in synchronization with the IF signal and analyzes.

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

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

Acquires data in synchronization with the trigger of an optional
function and analyzes,

MEMO: For information on how fo ase the link trigger, refer to the
manual of the option in which the link trigger is used.

Returns to the previous soft key array on the soft menu bar.

Switches the trigger slope polarity + and -.
Available only for IF Power, Ext1, Ext2, and Link,
+: Starts the sweep at the rising edge of a trigger.

- Starts the sweep at the falling edge of a trigger.

Sets the delay time from the trigger point in units of slot. The
delay time, which is set in units of slot, is converted to the delay
time in units of msec and set to Trigger Delay(msec). Available
only for IF Power, Extl, Ext2, and Link. The start position of
acquiring A/D data, which is used to analyze, is shifted to the
delay time,
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5.5.7 (LEVEL}

5.5.7 {LEVEL}

Sets the delay time from a trigger point. Available only for IF
Power, Extl, Ext2, and Link. The start position of acquiring A/D
data, which is used to analyze, is shifted to the delay time.

If the {LEVEL} button is touched, the soft keys related to the setup of the attenuator and reference level

are displayed on the soft menu bar,

fLEVEL}

L

Sets the reference level to the 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 remain constant.

Sets the reference level.

Sets the attenuator.

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

Man: Sets the attenuator value.

Sets the Min ATT function to ON or OFF.

On: Sets the minimum attenuator value and restricts the
attenuator regardless of whether ATT is Auto or
Manual.

Off: Cancels the Min ATT restriction.
Sets the preamplifier function to ON or OFF.

Switches the reference level offset function ON and OFF,

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

Off: Cancels the offset function,



R3681 Series OPT56 GSM/EDGE Modulation Analysis Software User’s Guide

5.5.8 {FREQ}

5.5.8 {FREQ}

If the {FREQ} button is touched, the soft keys related to the measurement frequency setup are displayed on
the soft menu bar.

{FREQ}

Sets the center frequency of the measured signal.

IMPORTANT: Set the center frequency correctly. If it is sef incor-
rectly, an error way oceur in the center frequency
error measurement and the measurement may he
incorrect,

If the channel number is set, the center frequency is automatically
set by using the following formula.

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

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

Switches the center frequency offset function ON and OFF.

On: Sets the offset value and changes only the display of the
center frequency by the offset value.
(Displayed center frequency = Set value + Offset value)

Off; Cancels the offset function.
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5.5.9

5.5.9 Measurement Tool Bar

Measurement Tool Bar

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

The following functions can be used by touching the icons.

MR - Active window switching icon
Used to make one of the split windows active.

:Range specification icon (X-axis mode)
Used to specify a range in the window in which the wavetorm is
displayed. After touching the icon, touch both sides of the range
to be specified.

:Range specification icon (range mode)
Used to specify a range in the window in which the waveform is
displayed. After touching the icon, touch the upper left corner and
the lower right comer of the range to be specified.

:Peak search icon Used to place a marker on the peak after searching for the peak of
the waveform.

:Zoom inicon Used to zoom in on the waveform displayed in the window. If you
touch this icon after specitying the range by using the range spec-
ification icon, the range zooms in.

:Zoom out icon Used to zoom out from the waveform displayed in the window.

:Range shift icon Used to scroll the display without changing the scale.






R3681 Series OPT536 GSM/EDGE Modulation Analysis Software User’s Guide

6.1

6. SCPI COMMAND REFERENCE

SCPI COMMAND REFERENCE

This chapter describes the SCP1 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 desctiption

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 syntax consists of a command and a number of parameters. The command and the parameters
are separated by a space.

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

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

[ Shows that the command is optional
It can be omitted

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

<ch>: Written in the command header and shows the target input channel number of the command
The channel number can be omitted. However, when it is written, channel number 1 is se-
lected

<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
[{1[21314}]

6-1
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6.1 Command Reference Format

6-2

For example, If the syntax below is specified, :CALC:CORR:EDEL:TIME 0.1 and :
CALCULATE®:SELECTED:CORR:EDEL:TIME 25E-3 are valid.

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

[Parameter]

Describes a parameter required for sending a command.

If the parameter is numeric type or alphabetic, it is enclosed in angle brackets (< >),

[f 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.
<< sty > A character string enclosed in quotation (* ") or double quetation (* ) marks.

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

<type>: Character data selected from multiple types

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

Each parameter to be read is enclosed in curly brackets ({ }). If multiple items, which are delimited by
a vertical bar (]), exist in curly brackets ({ }), only one of those items is read out. If 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
3}, 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 IFEE commands.

6.2 Common Commands

Function description SCPI Command Parameter Quety reply Remarks
Clears the status byte and related data | *CLS - -
Macro definition for GET *DDT <block> <block> *1
Sets the standard event status enable | *ESE <int> <int>
register
Reads the standard event status regis- | *ESR? - <int>
ter
Device inquiry *IDN? - <1 *2
Notifies when all running operations | *OPC - 1
are complete
Loads the device settings *RCL <int> | POFF - *3
Resets the device *RST - -
Saves the device settings *SAV <int> <int>
Sets the service request enable register | *SRE <int> <int>
Reads the status byte register *STB? - <int>
Triggers the device *TRG - -
Waits until all running operations are | *WAI - -

complete

#1:  Ifthe *DDT? command is executed when the macro
#2:  <str> is output in the following format: maker name,

s undefined, a zero-length block data (#10) is returned.
model name, serial number and version number.
*3:  POFF indicates the parameter settings when the power was last switched ofT.
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6.3 List of Commands

6.3 List of Commands

6.3.1 Subsystem-SYSTem

Function description SCPI command Parameter Query reply Remarks
Config
Measurement system selec- | :SYSTem:SELect SANalyzer! SANIMAN
tion MANalyzer
Modulation
Meodulation analysis system | :SYSTem:SELect:MODulation GSM GSM
selection
Presel
Each mcasurement system | :SYSTem:PRESct - -
parameter initialization
All measurement syslems SYSTem:PRESe1-ALL - -
initialization
Log
Inquiry about the errerthat | :SYSTem:ERRoer? - <int><str>
occurred last
Ingquiry about the details of | :SYSTem:ERRer ALL? - <int><str>
the errer log
6.3.2 Subsystem-I1NPut
Function description SCPI command Parameter Query reply Remarks
ATT/Preamp
ATT sctting (Manual) ANPut: ATTenuation <rcal> <real>
ATT (Auto/Manual) ANPut: ATTenuations AUTCO OFFION OFFION
Min ATT sewing INPu ATTenualion:MINimum <real> <real>
Min ATT ON/OFF JANPutATTenuation:MINimum:STATe OFFION OFFION
Preamp ON/OQFF (INPut:GAIN:STATe OFFION QFFION
Input Sewp
Input Signal RF/Baschand | :INPut:SIGNal RFIBASchand RFBAS
Baseband Input AC/DC [INPut:BASehand ACDC ACIDC
10} Inverse ONAOFF INPut1Q:IN Verse OFFION OFFION

6-4
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6.3.3 Subsystem-SENSe

6.3.3 Subsystem-SENSe

Function description SCPI command Parametcr Query reply Remarks
FREQuency
Center Freq setting [:SENSe]:FREQuency: CENTer <real> <real>
Freq (OMfset setting [:SENSel:FREQuency: OFFSet <real> <real>
Freq Ollset ON/OFF [:SENSe]:FREQuency: OFFSet:STATe OFFION OFFION
Channel Number sctting [:SENSe]:FREQuency: CHANnel:NUMBer <ing> <ing>

Auto Level Set

Aulo Level Sel execution [:SENSe]:POWer:LEVel:AUTO - -

Mcas Paramcters

Modulaticn setting [:SENSe]: CONDition:MQDulation GMSKIPSKS GMSKIPSKS
Meas Signal sellings [:SENSe]: CONDition:MSIGnal BURSUCONTInuous | BURSICONT
Burst Scarch ON/OFFE |:SENSe|:CONDition;:BSEarch OFFION OFFION

Search Threshold setting [:SENSe]:CONDition:STHReshold <int> <int>

Burst Type selling [:5ENSe]:CONDition:BTYPe NORMallACCess NORMIACC
Sync Type setting [:SENSe]:CONDition:STY Pe SYNCINO SYNCINO

TSC setting [:SENSe]:CONDition: TSC TSCAUTSCHTSC2 TSCOITSCHTSC2I

TSCIITSCHTSCSI TSC3ITSCATSCAI
TSCOITSCTIALLI TSCoOITSCTIALLI

ARB ARR
ARB TSC (HEX) settings [-SENSe]: CONDition: TSC:ARB:HEX #H" #H* *
(Hexadecimal) {Hexadecimal)
ARB TSC (OCT) sellings [:SENSe]: CONDition: TSC:ARB:OCT <slr> <8lr> Oclal char-
acter string
Half Symbol Shift ON/OFF | [:SENSe]:CONDition:HSSHift OFFION OFFION
Link seuing [:SENSe]:CONDition:LINK DOWNIUP DOWNIUP
Freq Band sctting [:SENSc|:CONDition:FBANd GSMA00IGSMT00IG | GSMACOIGSM700IC
SMB50IGSMQ00IDC | SMES0IGSMO00IDC
S18O0IPCS 1900 S1RODIPCS 1900
Power Level selling [:SENSe]: CONDition:PLEVel <ini> <ine>
Conseentive Template ON/ | [:SENSc|:CONDition: CTEMPlate OFFION OFFION
OFF
MAX[burst(N),burstin+1)+ | :SENSe]: CONDition: CTEMPlate: MAX <real> <real>

dB] setting




R3681 Series OPT56 GSM/EDGE Modulation Analysis Software User’s Guide

6.3.3 Subsystem-SENSe

Functien descripticn SCPI command Parameter Query reply Remarks
Template Entry
DL GMSK#]| template set- | SENSe]:CONDition:DL: TEMPlate: <real>,<real> <real>, | <real><real><real>, | Set parame-
ting GMSKA <real>, <real> <real>,<real> ters in the
order ol YO,
YL Y2 Y3,
and Y4,

DL GMSEK#1 Set to Detault
execulion

[:SENSe]:CONDition:DL:TEMPlate:
GMSKA:DEFault

DL GMSK#2 template set-
ting

[:SENSe]:CONDition:DL: TEMPlatc:
GMSKB

<reals>,<real>.<real>,
<rcal>

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

Sct parame-
ters in the
order of Y0,
Y1, Y2 and
Y3.

DL GMSK#2 Sct to Defanlt
eXeCItion

[:SENSe];CONDition; DL; TEMPlatc;
GMSKB:DEFault

DI 8PSK templale selling

[:SENSe]:CONDition:I}L: TEMPlaie:PSK

<real>.<real>,<real>,
<real>,<real> <real>,
<rcal>

<real>.<real><real>,
<real>,<real>,<real>,
<rcal>

Sel parame-
ters in the
order of YO,
YI1,Y2, Y3,
Y4. Y5, and
Y6

DL 8PSK Sct to Default
eXeCItion

[:SENSe];CONDition; DL; TEMPlatc;
PSK:DEFault

UL GMSK template selling

[:SENSe]:CONDition:UL: TEMPlaie: GMSK

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

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

Sel parame-
ters in the

<reals,<real> <reals,<real> ordecrof YO,
YI,Y2, Y3,
Y4(dB),
Y4(dBm),
Y5(dB),
and
Y5{dBm)
UL GMSK Sel 1o Delault [:SENSe]:CONDition:UL: TEMPlaie: - -
execution GMSK:DEFault
UL 8PSK template setting [:SENSe]:CONDition:UL: TEMPlate:PSK <real> <real>, <real>,<real>, Set parame-
<real> <reals, <real><real>, ters in the
<real> <reals, <real><real>, orderol YO,
<real>,<reals, <real><real>, Y1,Y2,¥3,
<real»,<real> <real>.<real> Y4, Y5,
Yo6(dB),
Y6(dBm),
Y7(dB),
and
Y7{dBm)
UL 8PSK Set 10 Defaull [:SENSe]:CONDition:UL: TEMPlate: - -
cxccution PSK:DEFault
Average ON/OFF [:SENSe]: CONDition: AVERage[:STATe] QOFFION QFFION
Average selling [SENSe]:CONDition: AVERage :COUNL <inl> <inl>

6-6
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6.3.4 Subsystem-CONFigure

6.3.4 Subsystem-CONFigure

Function description SCPI command Paramcter Query reply Remarks
CONFigure
Modulation Analysis mode | :CONFigure:MANalysis - -
setting
Power vs Time mode setting | :CONFigure:PVSTime - -
6.3.5 Subsystem-TRIGger
Function description SCPI command Parameter Query reply Remarks
SEQuence
Trigger Source TRIGger[:SEQuence]: SOURce IMMediatelTF| IMMITFIEXTII
EXTernall EXT2ILINK
EXTernal2lLINK
Trigger Slope TRIGger[:SEQuence |:SLOPe POSitivel POSINEG
NEGative
Trigger Delay (Slot) seiing | 'TRIGger[:SEQuence]:DELay:SL.OT <inl> <inl>
Trigger Delay (mscee) setting | (' TRIGger|:SEQuence |: DELay <real> <recal>
IF Power setting TRIGger[:SEQuence.LEVel:TF <real> <reul>
Ex(2 Trigger Level selling ‘TRIGger[:SEQuence].LEVel:EXTernal <real> <real>
6.3.6 Subsystem-INITiate
Function description SCPI command Parameler Query reply Remarks

INTTiate

Single measurement execu-
lion

INITiate: MEASure:SINGle

Repeat measurement execi-
tion

[INITiatc: MEASure: REPeat

Slop execulion
{mcasurcment stop)

ANITiale: ABORL

6-7
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6.3.7 Subsystem-CALCulate

6.3.7 Subsystem-CALCulate
Function description SCPI command Parameter Query reply Remarks
MARKer
Marker ON/OFF :CALCulate:MARKer<scrn=1121314=[:STATc] OFFION OFFION
Marker X setting CALCulate:MARKer<scrn=1121314>:X <real> <real>
Marker Y reading ‘CALCulate: MARKer<sem=1121314>:Y - <real>
Constellation Marker Plot :CALCulate:MARKer<sern=1121314>:SY M Bol <int> <int>
sctting
Constellation T reading (CALCulate:MARKer<scrn=1121314::1 - <real>
Constellation () reading (CALCulalz:MARKer<sem=1121314:0} - <real>
Delta Marker ON/OFF :CALCulatc:DELTamarker<scm=112[314»:STAT¢) OFFION OFEION
Peak Search execution CALCulate:MARKer<scrn=1121314>MAXimum - -
6.3.8 Subsystem-DISPlay
Functien description SCPI command Parameter Query reply Remarks
Level
Ref Level setting ‘DISPlay: TRACe: Y[:SCALe]:RLEVel <real> <real>
Level Offsel setling :DISPlay: TRACe: Y[:SCALe]:RLEVel:OFFSet <real> <real>
Lewel Offset ON/OFE DISPlay: TRACe: Y[:SCALe:RLEVelLOFFSct; OFFION OFFION

STATe

Window Formal

Analysis format sclection

:DISPlay:WINDow<sern= [ 121314>:FORMat

TRESultlPOwWerl
CONStellation]

TRESIPOWICONSI
IEYEIGEYEIDDATI

IEYEIQEYEDDAT | PERRIFPERIFSYMI
alPERRorFPERrorl | FEYEIMERRIEVM
FSYMbollIFEYEI
MERRorlEVM

Display setting for the 8PSK | :DISPlay:WINDow<sern=1121314>:CEYE: TYPE NORMallPSKS8 NORMIPSKSE

Constellation/EYFE graph

[Jisplay sctting for the
constellation:
Trace&Dot/Line/Dot

:DISPlay:WINDow<semn=121314>:CONStellation:
TYPH

TDOTILINEIDOT

TROTILINEIDOT

SCALe
Multi Screen setting DISPlay SINGIelDUALI SINGIDUALI
QUAD QUAD
X Scale Lell sewing DISPlay[: WINDow<scrn=1121314=] " TRACe <real> <real>
X[:SCALe]:.LEFT
X Scale Right setting DISPlay:WINDow<scn=112131¢>[: TRACe <real> <real>
X[:SCALe]:RIGHt
Y Scale Upper selling :DISPlay[: WINDow<scrn=1121314>]: TRACe <real> <real>
YLSCALe [ UPPer
Y Scale Lower setting DISPlay[:WINDow<sern=1121314>]: TRACe <real> <real>

Y[:SCALe|.LOWer

6-8
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6.3.9 Subsystem-MMEMory

6.3.9 Subsystem-MMEMory

Function description SCPI command Paramcter Query reply Remarks
Save/Recall

Saving the settings of this ‘MMEMory:STORe:STATe <int> - #1

instrument

Loading the settings of this | MMEMory.LOAD:STATe <int> - #1

insirument

Measirement condition MMEMory:SELcct: ITEM:GSM:SETup OFHION OFFION

Save selection

*: A number, which is a maximum ol 4-digit and is added 10 the (ile name of the data o be saved or loaded, must be specilicd in
<inl=,

6.3.10 Subsystem-MEASure

Funclion descriplion SCPI command Parameler Query teply Remarks

MEASure

Frequency Firor reading ‘MEASure: TRESuli: FERRor - <real>

Tx Power reading ‘MEASwre: TRESult: POWer - <real >, <real> =)

Peak Power reading ‘MEASure: TRESult:PPOWer - <real>, <real> =3

Phase Error reading ‘MEASuvure: TRESull: GMSK:PERRor - <real>

{GMSK)

Peak Phase Error reading ‘MEASure: TRESult: GMSK:PPERror - <real> <real> x4

{GMSK)

Burst Ampliwde Droop ‘MEASure: TRESuli:PSK:BADRoop - <real>

reading (8PSK)

1Q Origin Offset reading ‘MEASure: TRESult: PSK:IQOFfset - <real>

{8PSK)

Magnitude Hiror reading ‘MEASure: TRESult: PSK:MERRor - <rcal>

{BPSK)

Phase Error reading {8PSK) | :MEASure: TRESult:PSK:PERRer - <reals>

EVM reading (8PSK) ‘MEASure: TRESull:PSK:EVM - <real>

95:th percentile reading :MEASure: TRESult: PSK:PERCentile - <recal>

{8PSK)

Peak EVM{Avg) reading ‘MEASure: TRESult:PSK:PEVM - <redal>

{BPSK)

2. Qutputs the Tx Power in order of [dBm] and [W].
3 Qutputs the Peak Power in order of [dBm] and [W1].
#4. Oulputs the Peak Phase Error in order ol [deg] and [symbol].
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6.3.11 Subsystem-READ

6.3.11 Subsystem-READ

(GMSK)

Function description SCPI command Parameter Query reply Remarks
READ

Frequency Error reading :READ:TRESult:FERRor <real>

Tx Power reading READ:TRESult:POWer <real>, <real> 2

Peak Power reading ‘READ: TRESull.PPOWer <real><real> *3

Phase Krror reading READTRESult:GMSK:PERRor <rcal>

(GMSK)

Peak Phase Error reading READ:TRESult: GMSK:PPERror <real>,<real> *d

(8PSK}

Burst Amplitude Droop :READ:TRESult:PSK:BADRoop <real>
reading (8PSK)

IQ Origin Oflsel reading :READ: TRESull:PSK:IQOF el <real>
(8PSK}

Magnitade Error reading READ TRESult:PSK;MERRor <real>
(8PSK}

Phase Error reading (8PSK) | :READ:TRESull:PSK:FPERRor <real>
EVM rcading (8PSK) REAITRESult:PSK:EVM <rcal>
95:th percentile reading READ:TRESult:PSK:PERCentile <real>
(8PSK}

Peak EVM{Avg) rcading READTRESult:PSK:PEVM <real>

*2: Outputs the Tx Power in order of [dBm] and [W].
*3: Qultputs the Peak Power in order ol [dBm| and |W .

#4: Outputs the Peak Phase Frror in order of [deg] and [symbol].
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6.3.12 Subsystem-FETCh

6.3.12 Subsystem-FETCh

{GMSK)

Function description SCPI command Paramcter Query reply Remarks
FETCh

Frequency Error reading FETCh: TRESult:FERRor <recal>

Tx Power reading FETCh:TRESult:POWer <real>, <real> ®2

Peak Power reading FETCh:TRESult:PPOWer <real> <real> =3

Phasc Error reading FETCh: TRESult: GMSK:PERRor <real>

{GMSK)

Peak Phase Error reading ‘FETCh:TRESult: GMSK:PPERror <real> <real> x4

analysis resull

Burst Amplitude Droop FETCh:TRESul:PSK:BADRoop <recal>
reading {8PSK)

IQ) Origin Oflset reading FETCh:TRESult:PSK:1QOFTset <real>
{8PSK)

Magnitude Hrror reading JFETCh; TRESult: PSK:MERRor <r¢al>
{8PSK)

Phase Error reading {8P5SK) | :FETCh:TRESult:PSK:PERRor <real>
EVM rcading (8PSK) FETCh: TRESult: PSK:EVM <real>
95:th percentile reading FETCh:TRESult:PSK:PERCentile <real>
{8PSK)

Peak EVM{Avg) rcading FETCh: TRESult: PSK:PEVM <real>
{BPSK)

Inquiry of GMSK/BPSK FETCh:MODulation GMSKIPSKS

=2 Qutputs the Tx Power in order of [dBm] and [W].
® Qutputs the Peak Power in order of [dBm] and [W1].
Qutputs the Peak Phase Error in order of [deg] and [symbol].
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6.4 Status Register

6.4  Status Register
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7. PERFORMANCE VERIFICATION

7. PERFORMANCE VERIFICATION

This chapter describes how to verify whether this instrument meets the specified performance.

It is recommended that you copy the test data record sheet included in the last of this chapter and save it as
a record of the performance test.

IMPORTANT: Before executing the performance verification, execute warm-up and all calibrations.

7.1 Test Procedures

Connect this instrument as shown below:

R3681

| soumTawT H3gd1 SIGNAL ANALYZER

- CAL OUT e

IN

Figure 7-1 Connection Diagram of Signal Source
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7.1.1 Phase Error Measurement (GSM)

7.1.1 Phase Error Measurement (GSM)

1. Set this instrument as follows:
{MEAS MODE}:
{MEAS SETUP}:

[Modulation]: GMSK
[Meas Signal]: CONTINUOUS
[Half Symbol Shift]: OFF
{INPUT}: RF
OFF
{TRIGER}: Free Run
{FREQ}: 50.067708 MHz
{LEVEL}: Execute

2. Press the| SINGLE | button on this instrument to perform measurements.

3. Write the measurement results in the test data record sheet.

7.1.2 Modulation Accuracy Measurement (EDGE)

1. Set this instrument as follows:
{MEAS MODE}:
{MEAS SETUP}:

[Modulation|: SPSK
[Meas Signal]: CONTINUOUS
JINPUT}: RF
OFF
{TRIGER}: Free Run
{FREQ}: 50.050781 MHz
{LEVEL}: Execute

2. Press the | SINGLE | button on this instrument to perform measurements.

Write the measurement results in the test data record sheet.

(¥
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7.2  Test Data Record Sheet
Test Data Record Sheet
Model name:
Serial number:

7.2.1

Phase Error Measurement (GSM)

7.2 Test Data Record Sheet

Specifications Determination
Test item .
Minimum value | Measured value | Maximum value Pass / Fail
Carrier frequency error -5 Hz 5Hz
Phase error (rms) None 1°
Phase error {peak) -5¢ 5°
Power -10.4 dBm -9.6 dBm
7.2.2 Modulation Accuracy Measurement (EDGE)
Specifications Determination
Test item / Fail
Minimum value | Measured value | Maximum value Pass / Fai
Carrier frequency error -10 Hz 10 Hz
Modulation accuracy (rms) None 1.2%rms
Power -10.4 dBm -9.6 dBm
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8.

8.1

SPECIFICATIONS

8. SPECIFICATIONS

GSM Modulation Analysis Performance

Item

Specifications

Temperature range

+20°C ~ +30°C

Carrier frequency error
Measurement range

Measurement accuracy

<10 kHz

<= (Reference frequency accuracy x Carrier frequency + 5 Hz)

Phase Error measurement

Phase error measurement
range

Accuracy

<+30° (Peak)

<+5° (Peak)
=+ 1° (rms)

Power measurement

Accuracy

<z (0.4 + Frequency response + calibration signal level accuracy) dB
Frequency response
50 MHz ~ 2.5 GHz
20 Hz ~ 3.5 GH=z

<+0.4 dB
<+1.0 dB

Calibration signal level accuracy<10.2 dB
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8.2 EDGE Modulation Analysis Performance

8.2

EDGE Modulation Analysis Performance

[tem

Specifications

Temperature range

+20°C ~ +30°C

Carrier frequency error
Measurement range

Measurement accuracy

<£10 kHz

<+ (Reference frequency accuracy x Carrier frequency + 10 Hz)

Modulation accuracy measure-
ment

Residual vector error

<1.2%rms

Power measurement

Accuracy

<+ (0.4 + Frequency response + calibration signal level accuracy)} dB
Frequency response

50 MHz ~ 2.5 GHz <x0.4 dB

20 Hz ~ 3.5 GHz <+1.0 dB

Calibration signal level accuracy<+0.2 dB
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APPENDIX

APPENDIX

This section describes the following supplemental information:
A.l Technical Notes
A.2 Error Message List

A.1 Technical Notes

A.1.1 How to Calculate Measurement Values

EVM, Magnitude Error, and Phase Error are calculated by the following equation after the frequency error
is corrected.

Error Vector Magnitude (EVM)
EVM is defined by Figure A-1 and calculated by the following equation.

3 {imli)- 1)) +Om(0)-0r ()Y }

EVM = |- x100

S +0r(y)

Im(i), Om(i): Measurement value
(D, 00 Reference value

i: Symbol number

K Measurement length

Magnitude Error

Magnitude Error is defined by Figure A-1 and calculated by the following equation.

i {\/Im(i)z +( Jlr 1 +Qr )2 }

MagnitudeFrror = |- = %100

z{zr(z-)ugr(ff}

Imfi), Om(i): Measurement value
(N, 00 Reference value
i; Symbol number

K: Measurement length
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A.l1.1 How to Calculate Measurement Values

Phase Error

Phase Error is defined by Figure A-1 and calculated by the following equation.

K

> {tan'1 (Omli)/ Im{i))—tan™ (Or(i)/ l'r(i))}2
PhaseFrror =\ - X180/
K
Im(i), Gin(i): Measurement value

(D), 0r(0): Reference value
i: Symbol number

K; Measurement length

Error Veclor Magnilude
Magni(udc Error

Reference Signal

Measurement Signal

Phase Emor

Figure A-1  Error Vector Magnitude, Magnitude Error, Phase Error

A-2
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A1.2

A.1.2 Sync Type Setting

Syne Type Setting

When you perform the modulation analysis of a burst signal, the modulation may deteriorate at the rising
edge and falling edge of the burst. We recommend that the measurement is performed after the measure-
ment point is determined by synchronizing with Sync Word (training sequence code).

If Sync Word is set, measurement software searches Sync Word as follows:

L.

When TSCO to TSC7 or ARB is selected.

The software imports the signal during a frame, demodulates from the top of the signal for each slot,
and searches the selected Sync Word in the period of a frame. If Sync Word cannot be found, an error
is displayed and measurement stops.

This measurement method is enabled to analyze the slot which includes the specified Sync Word.
When ALL is selected.

The software imports the signal during a slot and checks whether to accord with Syne Word of TSCO
to TSC7. If the signal accords with any Sync Word of TSC0 to TSC7, the modulation analysis is per-
formed by synchronizing with the accordant Sync Word.

According to the GSM standard, the measurement must be averaged over 200 bursts. When the sig-
nal, which includes TSCQ to TSC7, is transmitted from the transmitter, the high-speed measurement
can be performed by setting TSC to ALL.

The signal including Tail Bit must comply with the standard.
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A.1.3 GMSK Phase Error measurement

A.1.3 GMSK Phase Error measurement
Graph Display Range

The GSM standard specifies that the Phase Error measurement must be performed in Useful Part. Useful
Part is defined as the range of a half-symbol ingide from the both side of the burst, and the length of Useful
Part is 147 symbols in a normal burst and 87 symbols in an access burst. Because Useful Part starts at a
half-symbol late point apart from the Symbol point that is the convergent point in constellation display the
graph displays the range from (Useful Part - half symbol) to (Useful Part + half symbol).

0 147Symbol

Useful Part

il Il

[ Graph Display Range

@ :Symbol point

Figure A-2 Relationship between Useful Part and Graph Display Range

The Phase Error value and the Peak Phase Error value of GMSK are displayed for Useful Part only.

Because the GSM standard specifies that the EVM, Peak EV M, and 95th percentile of 8PSK must be mea-
sured excluding tail bits, the values are displayed excluding the tail bits,
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List

A.2 Error Message
A.2  Error Message List
This section describes error messages displayed on this instrument.
The following information is included.
+  Error number
= Digplayed message
»  Cause of the error and action to be taken
Table A-1 Error Message List
Error number Displayed message Description
-1250 No such file or directory. The file or directory does not exist.
Checlk the file name or directory name.
-1251 Permission denied. File operation is forbidden.
Check the drive name, file name, or directory name.
-1252 Not enough space on the disk. Not enough space is available. Delete all unnecessary
files.
-1253 File read/write error, A file I/O error occurred.
Check if there is sufficient disk space or the disk is
write-protected.
-1300 Device is not ready. No disk is inserted.
-1400 There is no data in the effective The requested data is uncertain.
state.
-1500 Option required. The appropriate option function is required.
-3210 Input Level is out of range. The input signal level is outside the permitted range.
Check the Ref. Level. Check the reference level or input signal 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
-3242 Cannot find out Burst. Burst cannot be detected in A/> data.
-3246 Cannot detect Sync Word. Sync Word cannot be found. Check the Sync Word
number,
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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.

06.11



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.
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China 100083
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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
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Phone: +49-89-4129-13711
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http://www.advantest.co.jp
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