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Safety Symbols

To prevent the risk of personal injury or loss related to equipment malfunction, ANRITSU CORPORATION uses the
following safety symbols to indicate safety-related information. Ensure that you clearly understand the meanings of the
symbols BEFORE using the equipment. Some or all of the following symbols may be used on all Anritsu equipment. In
addition, there may be other labels attached to products that are not shown in the diagrams in this manual.

Symbols used in manual

A DANGER This indicates a very dangerous procedure that could result in serious injury or
death if not performed properly.

A WARN I N G This indicates a hazardous procedure that could result in serious injury or death if

not performed properly.

A C AUTIO N This indicates a hazardous procedure or danger that could result in minor to moderate
injury, or loss related to equipment malfunction, if proper precautions are not taken.

Safety Symbols Used on Equipment and in Manual

The following safety symbols are used inside or on the equipment near operation locations to provide information
about safety items and operation precautions. Ensure that you clearly understand the meanings of the symbols and
take the necessary precautions BEFORE using the equipment.

This indicates a prohibited operation. The prohibited operation is indicated
symbolically in or near the barred circle.

indicated symbolically in or near the circle.

This indicates a warning or caution. The contents are indicated symbolically in or
near the triangle.

O This indicates an obligatory safety precaution. The obligatory operation is

This indicates a note. The contents are described in the box.

% E These indicate that the marked part should be recycled.

MX370111A/MX269911A WLAN IQproducer™ Operation Manual and
MX283027A-001 WLAN Test Software Operation Manual (WLAN IQproducer™)

22 April 2011 (First Edition)
12 June 2026 (Ninth Edition)

Copyright © 2011-2026, ANRITSU CORPORATION.

All rights reserved. No part of this manual may be reproduced without the prior written permission of the
publisher.

The operational instructions of this manual may be changed without prior notice.

Printed in Japan
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Certificate

ANRITSU CORPORATION certifies that this product meets its published
functions and specifications through outgoing inspection.

Anritsu Warranty

e During the warranty period, ANRITSU CORPORATION will repair or
exchange this software free-of-charge if it proves defective when used as
described in the operation manual.

e The warranty period is 6 months from the purchase date.

e The warranty period after repair or exchange will remain 6 months from
the original purchase date, or 30 days from the date of repair or
exchange, depending on whichever is longer.

e This warranty does not cover damage to this software caused by Acts of
God, natural disasters, and misuse or mishandling by the customer.

In addition, this warranty is valid only for the original equipment purchaser. It
is not transferable if the equipment is resold.

ANRITSU CORPORATION shall assume no liability for damage or financial
loss of the customer due to the use of or a failure to use this equipment,
unless the damage or loss is caused due to ANRITSU CORPORATION’s
intentional or gross negligence.

ANRITSU CORPORATION Contact

In the event of this equipment malfunctions, please contact an Anritsu
Service and Sales office. Contact information can be found on the Anritsu
website.
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Notes On Export Management

e We assume no responsibility if this product is re-exported and used

without our approval since it may not comply with the safety standards,
etc., of specific countries.

This product and its manuals may require an Export License/Approval by
the Government of the product's country of origin for re-export from your
country.

Before re-exporting the product or manuals, please contact us to confirm
whether they are export-controlled items or not.

For more details, visit
https://www.anritsu.com/support/export-procedures.

When you dispose of the products or manuals subject to export control,
they must be physically destroyed or shredded so as not to be unlawfully
used for military purpose.



https://www.anritsu.com/support/export-procedures

Software End-User License Agreement (EULA)

Please carefully read and accept this Software End-User License Agreement (hereafter this EULA)
before using (includes executing, copying, installing, registering, etc.) this Software (includes programs,
databases, scenarios, etc., used to operate, set, etc., Anritsu electronic equipment, etc.). By using this
Software, you shall be deemed to have agreed to be bound by the terms of this EULA, and ANRITSU
CORPORATION (hereafter Anritsu) hereby grants you the right to use this Software with the Anritsu
specified equipment (hereafter Equipment) for the purposes set out in this EULA.

Article 1. Grant of License and Limitations following items and any of your lost or

1. You may not sell, transfer, rent, lease, lend, damaged data whatsoever shall be excluded

disclose, sublicense, or otherwise distribute
this Software to third parties, whether or not
paid therefor.

2. You may make one copy of this Software for

backup purposes only.

3. You are not permitted to reverse engineer,

disassemble, decompile, modify or create
derivative works of this Software.

. This EULA allows you to install one copy of
this Software on one piece of Equipment.

Article 2. Disclaimers

To the extent not prohibited by law, in no
event shall Anritsu be liable for direct, or
any incidental, special, indirect or
consequential damages whatsoever,
including, without limitation, damages for
loss of profits, loss of data, business
interruption or any other commercial
damages or losses, and damages claimed by
third parties, arising out of or related to your
use or inability to use this Software, unless
the damages are caused due to Anritsu’s

intentional or gross negligence.

Article 3. Limitation of Liability
1. If a fault (bug) is discovered in this Software,

making this Software unable to operate as
described in the operation manual or
specifications even though you have used
this Software as described in the manual,
Anritsu shall at its own discretion, fix the
bug, or replace the software, or suggest a
workaround, free-of-charge, provided,
however, that the faults caused by the

from repair and the warranty.

i)  If this Software is deemed to be used
for purposes not described in the
operation manual or specifications.

ii) If this Software has been used in
conjunction with other
non-Anritsu-approved software.

iii) If this Software or the Equipment has
been modified, repaired, or otherwise
altered without Anritsu's prior
approval.

iv) For any other reasons out of Anritsu's
direct control and responsibility, such
as but not limited to, natural disasters,
software virus infections, or any
devices other than this Equipment, etc.

. Expenses incurred for transport, hotel, daily

allowance, etc., for on-site repairs or
replacement by Anritsu engineers
necessitated by the above faults shall be
borne by you.

. The warranty period for faults listed in

Section 1 of this Article shall be either 6
months from the date of purchase of this
Software or 30 days after the date of repair
or replacement, whichever is longer.



Article 4. Export Restrictions

You shall not use or otherwise export or
re-export directly or indirectly this Software
except as authorized by the laws and
regulations of Japan and the United States,
etc. In particular, this Software shall not be
exported or re-exported (a) into any Japan or
US embargoed countries or (b) to anyone
restricted by the Japanese export control
regulations, or the US Treasury
Department's list of Specially Designated
Nationals or the US Department of
Commerce Denied Persons List or Entity
List. In using this Software, you warrant
that you are not located in any such
embargoed countries or on any such lists.
You also agree that you will not use or
otherwise export or re-export this Software
for any purposes prohibited by the Japanese
and US laws and regulations, including,
without limitation, the development, design
and manufacture or production of missiles or
nuclear, chemical or biological weapons of
mass destruction, and conventional

weapons.

Article 5. Change of Terms

Anritsu may change without your approval
the terms of this EULA if the changes are for
the benefit of general customers, or are
reasonable in light of the purpose of this
EULA and circumstances of the changes. At
the time of change, Anritsu will inform you
of those changes and its effective date, as a
general rule 45 days, in advance on its

website, or in writing or by e-mail.

Article 6. Termination
1. Anritsu may terminate this EULA

vi

immediately if you violate any conditions
described herein. This EULA shall also be
terminated immediately by Anritsu if there
is any good reason that it is deemed difficult
to continue this EULA, such as your
violation of Anritsu copyrights, patents, etc.

or any laws and ordinances, or if it turns out

that you belong to an antisocial organization
or has a socially inappropriate relationship

with members of such organization.

2. You and Anritsu may terminate this EULA

by a written notice to the other party 30
days in advance.

Article 7. Damages

If Anritsu suffers any damages or loss,
financial or otherwise, due to your violation
of the terms of this EULA, Anritsu shall
have the right to seek proportional damages

from you.

Article 8. Responsibility after Termination

Upon termination of this EULA in
accordance with Article 6, you shall cease all
uses of this Software immediately and shall
as directed by Anritsu either destroy or
return this Software and any backup copies,

full or partial, to Anritsu.

Article 9. Negotiation for Dispute

Resolution
If matters of interpretational dispute or
items not covered under this EULA arise,
they shall be resolved by negotiations in

good faith between you and Anritsu.

Article 10. Governing Law and Court of

Jurisdiction
This EULA shall be governed by and
interpreted in accordance with the laws of
Japan without regard to the principles of the
conflict of laws thereof, and any disputes
arising from or in relation to this EULA that
cannot be resolved by negotiation described
in Article 9 shall be subject to and be settled
by the exclusive agreed jurisdiction of the
Tokyo District Court of Japan.

Revision History:
February 29th, 2020
December 17th, 2021
March 11th, 2024



Cautions Against Computer Virus Infection

Copying files and data
Only files that have been provided directly from Anritsu or generated
using Anritsu equipment should be copied to the instrument.
All other required files should be transferred by means of USB flash
drive or CompactFlash media after undergoing a thorough virus
check.
Adding software
Do not download or install software that has not been specifically
recommended or licensed by Anritsu.
Network connections
Ensure that the network has sufficient anti-virus security protection in
place.
Protection against malware (malicious software such as viruses).
This equipment runs on Windows Operating System.
To connect this equipment to network, the following is advised.
- Activate Firewall.
- Install important updates of Windows.
- Use antivirus software.
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Protection Against Computer Virus Infections

Prior to the software installation
Before installing this software or any other software recommended or
approved by Anritsu, run a virus scan on your computer, including
removable media (e.g. USB flash drive and CF memory card) you
want to connect to your computer.

When using this software and connecting with the measuring instrument
e Copying files and data
On your computer, do not save any copies other than the following:
- Files and data provided by Anritsu
- Files created by this software
- Files specified in this document
Before copying these files and/or data, run a virus scan, including
removable media (e.g. USB flash drive and CF memory card).
e Connecting to network
Connect your computer to the network that provides adequate
protection against computer viruses.
e Protection against malware (malicious software such as viruses).
To connect your computer to network, the following is advised.
- Activate Firewall.
- Install important updates of Windows.
- Use antivirus software.

Cautions on Proper Operation of Software

This software may not operate normally if any of the following operations

are performed on your computer:

e Simultaneously running any software other than that recommended
or approved by Anritsu

e Closing the lid (Laptop computer)

e Turning on the screen saver function

e Turning on the battery-power saving function (Laptop computer)

For how to turn off the functions, refer to the operation manual that came

with your computer.




About This Manual

mAssociated Documents
The operation manual configuration of the MX370111A/MX269911A
WLAN IQproducer MX283027A-001 WLAN Software (WLAN IQproduc-

er) is shown below.

nlf using MG3700A, MG3710A, or MG3710E:

MG3700A MG3710A/MG3710E Vector Signal Generator
Vector Signal Generator s \/\3740A Analog Signal Generator

Operation Manual (Mainframe) Or | Operation Manual (Mainframe)

MG3700A /MG3710A/MG3710E Vector Signal Generator
MG3740A Analog Signal Generator Operation Manual (IQproducer™)

|| MX370111A/MX269911A WLAN IQproducer™ Operation Manual and
MX283027A-001 WLAN Software Operation Manual (WLAN IQproducer™)

e MG3700A Vector Signal Generator Operation Manual (Mainframe)
This describes basic operations, maintenance procedure, and remote
functions of the MG3700A Vector Signal Generator.
I Or

e MG3710A/MG3710E Vector Signal Generator MG3740A Analog Signal

Generator Operation Manual (Mainframe)
This describes basic operations, maintenance procedure, and remote
functions of the MG3710A, MG3710E Vector Signal Generator and the
MG3740A Analog Signal Generator.

e MG3700A/MG3710A/MG3710E Vector Signal Generator MG3740A Ana-
log Signal Generator Operation Manual (IQproducer™)

This describes the functions and how to use the IQproducer, which is

Windows software for the Vector Signal Generator and the Analog Signal

Generator.

e MX370111A/MX269911A WLAN IQproducer™ Operation Manual and
MX283027A-001 WLAN Software Operation Manual (WLAN IQproduc-

er™) (This document)
This describes basic operations and functions of the WLAN IQproducer™

Name Used in This Manual

In this manual, it is assumed that you use MG3710A unless otherwise
noted. If you use MG3710E, read MG3710A as MG3710E.
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mlf using MS2690A/MS2691A/MS2692A or MS2830A without
MX283027A-001:

MS2690A/MS2691A/MS2692A MS2830A Signal Analyzer
Signal Analyzer Operation Manual “ Operation Manual
(Mainframe Operation) Or (Mainframe Operation)

MS2690A/MS2691A/MS2692A and MS2830A/MS2840A/MS2850A
Signal Analyzer Operation Manual (Mainframe Remote Control)

MS2690A/MS2691A/MS2692A MS2830A/MS2840A
Signal Analyzer Option 020: ” Signal Analyzer
Vector Signal Generator or Vector Signal Generator
—|| Operation Manual Operation Manual
(Operation) (Operation)
MS2690A/MS2691A/MS2692A MS2830A/MS2840A
||| Signal Analyzer Option 020: ” Signal Analyzer
Vector Signal Generator 0 Vector Signal Generator
Operation Manual r Operation Manual
(Remote Control) (Remote Control)

MS2690A/MS2691A/MS2692A and MS2830A/MS2840A
Signal Analyzer Vector Signal Generator Operation Manual (IQproducer™)

MX370111A/MX269911A WLAN IQproducer™ Operation Manual and
MX283027A-001 WLAN Software Operation Manual (WLAN IQproducer™)




o MS2690A/MS2691A/MS2692A Signal Analyzer Operation Manual (Main-
frame, Operation)

This describes basic operations, maintenance procedure, common func-
tions and common remote functions of the MS2690A/MS2691A/MS2692A.
I Or

o MS2830A Signal Analyzer Operation Manual (Mainframe, Operation)
This describes basic operations, maintenance procedure, common func-

tions and common remote functions of the MS2830A.

e MS2690A/MS2691A/MS2692A and MS2830A/MS2840A/MS2850A Signal
Analyzer Operation Manual (Mainframe, Remote Control)

These describe basic operations, maintenance procedure, common func-

tions and common remote functions of the MS2690A/MS2691A/MS2692A

or MS2830A/MS2840A/MS2850A.

o MS2690A/MS2691A/MS2692A Signal Analyzer Option 020: Vector Signal
Generator Operation Manual, Operation
This describes the functions and how to use the Vector Signal Generator

Tor
o MS2830A/MS2840A Vector Signal Generator Operation Manual, Operation

This describes the functions and how to use the Vector Signal Generator

option.

option.

o MS2690A/MS2691A/MS2692A Signal Analyzer Option 020: Vector Signal
Generator Operation Manual, Remote Control
This describes how to remotely control the Vector Signal Generator op-

Tor
o MS2830A/MS2840A Signal Analyzer Vector Signal Generator Operation Manual,
Remote Control

tion.

This describes how to remotely control the Vector Signal Generator op-

tion.

o MS2690A/MS2691A/MS2692A and MS2830A/MS2840A Signal Analyzer
Vector Signal Generator Operation Manual (IQproducer™)
This describes the functions and how to use the IQproducer, which is

Windows software for the Vector Signal Generator option.

e MX370111A/MX269911A WLAN IQproducer™ Operation Manual and
MX283027A-001 WLAN Software Operation Manual (WLAN IQproduc-

er™) (This document)
This describes basic operations and functions of the WLAN IQproducer™.

T



mlf using MS2830A or MX283027A-001:

MS2830A
Signal Analyzer Operation Manual (Mainframe Operation)

MS2690A/MS2691A/MS2692A and MS2830A/MS2840A/MS2850A
Signal Analyzer Operation Manual (Mainframe, Remote Control)

MS2830A/MS2840A Signal Analyzer Vector Signal Generator
— Operation Manual (Operation)

MS2830A/MS2840A Signal Analyzer Vector Signal Generator
— Operation Manual (Remote Control)

MS2690A/MS2691A/MS2692A and MS2830A/MS2840A
Signal Analyzer Vector Signal Generator Operation Manual (IQproducer™)

MX283027A Wireless Network Device Test Software
— Operation Manual (Operation)

MX283027A-001 WLAN Test Software
Operation Manual (Operation)

MX283027A-001 WLAN Test Software
Operation Manual (Remote Control)

L{ MX370111A/MX269911A/WLAN IQproducer™ Operation Manual
and
MX283027A-001 WLAN Test Software Operation Manual (WLAN IQproducer™)

o MS2830A Signal Analyzer Operation Manual (Mainframe Operation)

This describes basic operations, maintenance procedure, common func-
tions and common remote functions of the MS2830A.

e MS2690A/MS2691A/MS2692A and MS2830A/MS2840A/MS2850A Signal
Analyzer Operation Manual (Mainframe, Remote Control)

These describe basic operations, maintenance procedure, common func-

tions and common remote functions of the MS2690A/MS2691A/MS2692A

or MS2830A/MS2840A/MS2850A.




o MS2830A/MS2840A Signal Analyzer
Vector Signal Generator Operation Manual (Operation)
This describes the functions and how to use the Vector Signal Generator

option.

o MS2830A/MS2840A Signal Analyzer
Vector Signal Generator Operation Manual (Remote Control)
This describes how to remotely control the Vector Signal Generator op-

tion.

o MS2690A/MS2691A/MS2692A and MS2830A/MS2840A Signal Analyzer
Vector Signal Generator Operation Manual (IQproducer™)

This describes the functions and how to use the IQproducer, which is

Windows software for the Vector Signal Generator option.

o MX283027A Wireless Network Device Test Software Operation Manual
(Operation)
This describes basic operations and functions of the MX283027A Wireless

Network Device Test Software.

o MX283027A-001 WLAN Test Software Operation Manual (Operation)
This describes the functions and how to use the MX283027A-001 WLAN

Test Software.

e MX283027A-001 WLAN Test Software Operation Manual (Remote Control)
This describes the remote operation of MX283027A-001 WLAN Test

Software.

MX370111A/MX269911A/WLAN IQproducer™ Operation Manual
and
MX283027A-001 WLAN Test Software Operation Manual (WLAN |IQpro-

ducer™) (This document)

This describes basic operations and functions of the WLAN IQproducer™.
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Chapter 1 Overview

This chapter provides an overview of the WLAN IQproducer™.

1.1 Product OVerview ...........ccceeieiieiiiiiiieeee e 1-2
1.2 Product CompoSition .........cccocieeeeiiiieieiiiiee e 1-3
1.3 OPLONS...oiiiii e 1-4
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Chapter 1 Overview

1.1 Product overview

WLAN IQproducer™ (hereinafter referred to as (hereinafter referred to
as “this software”) is software used to generate waveform patterns
conforming to the IEEE Std 802.11-2007 and IEEE Std 802.11n-2009
specifications. Also, adding an option enables the software to generate
waveform patterns conforming to the IEEE P802.11ac/D2.0, January
2012.

This software requires either of the following environment:

+ MG3710A Vector Signal Generator
+ MS2690A/MS2691A/MS2692A or MS2830A Signal Analyzer with
Vector Signal Generator option mounted

+ Personal computer (hereinafter, “PC”)

This software generates waveform patterns that support the
specifications of IEEE 802.11a/b/g/j/n/p with various characteristics. This
1s made possible by the editing/customizing of parameters according to
its use. Also, adding the MX370111A-001/-002/MX269911A-001 to

generate waveform patterns conforming to the IEEE P802.11ac.

A waveform pattern created by this software can be output using an RF
signal after being downloaded into the MG3700A Vector Signal Generator,
MG3710A Vector Signal Generator , or an MS2690A/MS2691A/MS2692A
Signal Analyzer with Vector Signal Generator option installed

(collectively referred to as “mainframe”, or “this equipment”).

Note:
To use waveform patterns generated by IQproducer Version 14.01
or later on the MGS3710A Vector Signal Generator, use the
MG3710A Package V2.01.00 or later.




1.2  Product Composition

1.2 Product Composition

The following table lists the model name and specifications of this

software according to the equipment.

Table 1.2-1 Restrictions
Mainframe MS2690A
MG3700A MG3710A MS2691A MS2830A
L. MS2692A
Restrictions
MX269911A/
Software name MX370111A MX269911A MX283027A-001
64 M sample

Maximum Size

256 M sample

128 M sample*

64 M sample

of Waveform 512 M sample*! 256 M sample™s 256 M sample 256 M sample*4
Patterns .
512 M sample*”

Transmission |, \\ LAN, USB Memory USB Memory
method of USB Memory

CompactFlash and other and other
Waveform and other . C .

Card C . external device *2 external device *2
Patterns external device *2
Installation of
this software N/A Possible Possible *3 Possible *3

to this
equipment

*1: The ARB memory expansion 512M sample (optional) must be

installed into the MG3700A to use waveform patterns that exceed
256 M samples.

*2: Transferring waveform patterns is not required if the waveform

patterns are created on the equipment using this software.

*3: Although this software can be installed and run in the
MS2690A/MS2691A/MS2692A or MS2830A, the measurement
functions of the MS2690A/MS2691A/MS2692A or MS2830A are not

guaranteed while this software runs.

*4: The ARB memory expansion 256M sample (optional) must be

installed into the Vector Signal Generator option to use waveform

patterns of 64 M samples or more.

*5: The Combination of Baseband Signal (optional) must be installed

into the MG3710A to use waveform patterns of maximum 128 M

samples.

*6: The ARB memory expansion 256M sample (optional) must be

installed into the MG3710A to use waveform patterns of maximum
256 M samples.
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Chapter 1 Overview

*7: To use waveform patterns of maximum 512 M samples, either of the
following must be installed into MG3710A:

e ARB memory expansion 1024 M sample (optional)

e ARB memory expansion 256 M (optional) and Combination of
Baseband Signal (optional)

mNotes on waveform pattern conversion

The waveform patterns generated with this software varies according to
the main unit type. If using the waveform pattern to the different main

unit, you need to convert the waveform pattern.

For details about how to convert a waveform pattern, refer to each one of

the following manuals.

o MG3700A/MG3710A/MG3710FE Vector Signal Generator MG3740A
Analog Signal Generator Operation Manual (IQproducer™)
4.5 “File Conversion on Convert Screen”

o MS2690A/MS2691A/MS2692A and MS2830A/MS2840A Signal
Analyzer Vector Signal Generator Operation Manual (IQproducer™)
4.5 “File Conversion on Convert Screen”

1.3 Options

Table 1.3-1 shows the options for this application.

Table 1.3-1 Options

Model/Symbol Product name Remarks

For MG3700A,
MX370111A-001 | 802.11ac(80MHZ) Option Generates waveform patterns
for IEEE802.11ac.

For MS269xA/MS2830A
MX269911A-001 802.11ac(80MHZ) Option Generates waveform patterns
for IEEE802.11ac.

For MG3710A
MX370111A-002 802.11ac(160MHZ) Option | Generates waveform patterns
for IEEE802.11ac.




Chapter 2 Preparation

This chapter describes the operating environment for the

MX370111A/MX269911A.

2.1 Operating Environment............ccccooiiiiniiieeiniiee e 2-2

2.2 Installation/Uninstallation ..........ccccccceeiiiineniienenee 2-3

2.3  Starting up and exiting the software .......................... 2-4

2.3.1 Starting Software: When installed

on other than MG3710A ... 2-4 +dJ
2.3.2 Starting Software: When installed ,§
ON MG3710A ..o 2-6 =]
2.3.3 Exiting Software...........cccccccovvciriiiiiee e 2-7 g’.
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Chapter 2 Preparation

2.1 Operating Environment

The following environment is required for operating the
MX370111A/MX269911A.

(1) PC that meets the following conditions

Windows XP/Windows Vista/

0S Windows 7/Windows 10/Windows 11
CPU Pentium IIT 1 GHz equivalent or faster
Memory 512 MB or more

5 GB or more free space in the drive where
this software is to be installed.

The free hard disk space necessary to create
Hard disk space waveform pattern varies depending on the
waveform pattern size. The free disk space of
27 GB or greater is required to create four
maximum (512 M sample) waveform patterns.

(2) If viewing on PC, displays with a resolution of 1024 X 768 pixels are
best viewed using a small font setting.




2.2 Installation/Uninstallation

2.2 Installation/Uninstallation

This software is included in the IQproducer™ installer. It is
automatically installed by installing the IQproducer™ that is supplied
with this equipment or this software. When using a waveform pattern
created using this software in the equipment, the license file must be
installed in advance.

minstalling/Uninstalling IQproducer™
For how to install IQproducer™, refer to each of the following manuals:

o MG3700A/MG3710A/MG3710F Vector Signal Generator MG3740A
Analog Signal Generator Operation Manual (IQproducer™)
Chapter 2 “Installation”

o MS2690A/MS2691A/MS2692A and MS2830A/MS2840A Signal
Analyzer Vector Signal Generator Operation Manual (IQproducer™)
Chapter 2 “Installation”
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minstalling/Uninstalling IQproducer™ license file
For how to install license file to MG3700A/MG3710A, refer to the
following manual:

o MG3700A/MG3710A/MG3710F Vector Signal Generator MG3740A
Analog Signal Generator Operation Manual (IQproducer™)
5.1 “Installing License File”

For how to uninstall license file from MG3700A/MG3710A, refer to each
one of the following manuals:

e MG3700A Vector Signal Generator Operation Manual (Mainframe)
3.10.10 “Install”

o MG3710A/MG3710F Vector Signal Generator MG3740A Analog
Signal Generator Operation Manual (Mainframe)
9.4.4 “Install”

Refer to the following manual for details of how to install/uninstall
license file to MS2690A/MS2691A/MS2692A or MS2830A with Vector
Signal Generator option.

o MS2690A/MS2691A/MS2692A and MS2830A/MS2840A Signal
Analyzer Vector Signal Generator Operation Manual (IQproducer™)
2.2 “Installation/Uninstallation”




Chapter 2 Preparation

2.3 Starting up and exiting the software

This section explains how to start and stop this software.

Note:
The following explanation assumes the use of Windows XP. The

screen image may differ slightly if not using Windows XP.

2.3.1 Starting Software: When installed on other than MG3710A

Start this software using the following procedure.
The example assumes that it is a PC operation.

<Procedure>

1. Click Start on the task bar, and point to All Programs. Next, point to
Anritsu Corporation, point to IQproducer, and then click
IQproducer.

2. When IQproducer™ starts, the Select instrument screen is
displayed.
On the Select instrument screen, select the model of the main unit
that uses the waveform patterns created by IQproducer™.

Notes:
e This software does not support MG3740A.

e To hide this screen and to start with the selected mainframe's
screen from the next time, select the Don't show this window
next time check box.




2.3 Starting up and exiting the software

3. The common platform screen is displayed when OK is clicked in the
Select instrument screen.

The common platform screen is a screen used to select each function
of the IQproducer™.

Systemn(Caelular) System{Non-Celldar) General Purpose Simulation & Liiliy

E E

LTETDD HSDPAIHSUPA HSDPAIHSUPA Uplink TD-SCDMA 'ﬁ
Downlink c"g
DO EVDO, PH o
B | g
ES ¢ 21 | =+
W-CDMA Downlink W-CDMA Uplink 1xEVDO FWD 1xEVDO RVS XG-PHS e
(Standard) (Standard) g
Change Instrument | HELP | EXIT

Figure 2.3.1-1 Common Platform Screen

4.  Click the System (Non-Cellular) tab on the common platform screen,
to show the System (Non-Cellular) selection screen that supports
each telecommunication system.

A Wproducer for MGIT00

SystemiCellular)  System(Non-Cellular) | General Pupose E-\ml:'annnauullm‘

Eﬁ i DVB-T/H
-~ 2; |
Mobile WiMAX DVE-TH

Change Instrument ‘ HELP EXIT

Figure 2.3.1-2 System (Non-Cellular) Selection Screen

5. Click WLAN to display the main screen. For details of the main
screen, refer to Chapter 3 “Normal Setup Screen”.
Note:

If Change Instrument is clicked, the Select instrument screen will
appear each time the software is loaded.

2-6
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2.3.2 Starting Software: When installed on MG3710A

Start this software using the following procedure.

<Procedure>
1. Press on the MG3710A front panel to display the common
platform screen.

The common platform screen is a screen used to select each function
of the IQproducer™.

A 10praducer for MG3710 = [ b1 |

System(Cellutar) ‘ System({Non-Celluar) General Purpose

Simulation & Utility |

LTEFDD LTE TDD HSDPAHSUPA HSDPAMHSUPA Uplink TD-SCDMA
Downlink

%‘{Zﬁ Eﬂal}l 2]
0 A
ENG ¢ 'l od
'W-CDMA Downlink 'W-CDMA Uplink 1xEVDO FWD 1xEVDO RVS XG-PHS
(Standard) (Standard)
Interface Settings HELP EXIT

Figure 2.3.2-1 Common Platform Screen

2.  Click the System (Non-Cellular) tab on the common platform screen,
to show the System (Non-Cellular) selection screen that supports
each telecommunication system.

System(Celular) ¥ Celular)

' Interface Settings ' HELP [ EXIT |

Figure 2.3.2-2 System (Non-Cellular) Selection Screen

26



2.3 Starting up and exiting the software

3. Click WLAN to display the main screen. For details of the main
screen, refer to Chapter 3 “Normal Setup Screen”.
Note:
When this software is installed on MG3710A, Change Instrument
displays instead of Interface Settings. Clicking Interface Settings
displays the Interface Setting dialog box.

i
|-U

Row Socket Port Number ~ |49152 a
ke

)

|-1

)

Wait Time 10 g

ms
]
Default oK Cancel

Figure 2.3.2-3 Interface Settings Dialog Box

Here, you can configure interface-related settings of IQproducer
and MG3710A. To return to factory defaults, click Default.

e  Row Socket Port Number

Sets Row Socket port number. Set the same value as that for
MG3710A.

e  Wait Time

Sets the wait time between commands.

2.3.3 Exiting Software

Stop this software using the following procedure.

mWhen exiting only this software

To exit only this software without closing the Common Platform screen,
or other IQproducer™ tools, do one of these below:

e Click the Exit button ( [%£] ) on the tool bar.

. Select Exit from the File menu.

. Click the %] button on the upper right screen.

Edit  Transfer & Sett

Select Option k
Becall Parameter File
Save Parameter File
Exit

Figure 2.3.3-1 Exiting Software
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The operation of the three screen buttons is explained below.
x
Do you want to save the changes?

Yes I No

Figure 2.3.3-2 Exit Confirmation Window

e Yes Saves current parameters to file and stops this
software.
e No Stops this software without saving current

parameters to file.
e Cancel or X| Cancels the process and returns to the main screen.

When stopping this software using the Yes button, the saved parameters
are read at the next start and reset for each parameter.

mWhen exiting entire IQproducer™ application
To exit all tools of IQproducer™ that are running, select Exit on the
Common Platform Screen. In this case, a dialog is displayed to confirm

stopping of each running tool.

A Kaproducer for MG700

System(Cellular) | SystemiNor Celluar)

General Pupose | Simuleton & Uity

LTETDD HSDPAHSUPA HSDPAHSUPA Uplink TD-SCDMA
Downlink

| o] '
| FE
2o Evil) A
‘W-CDMA Downlink ‘W-CDMA Uplink 1xEVDO FWD 1xEVDO RVS XG-PHS

(Standard) (Standard)

Change Instrument ‘ HELP | @

Figure 2.3.3-3 Exiting IQproducer™
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Chapter 3 Normal Setup Screen

This chapter describes the detailed functions when this software is used

on Normal Setup screen.

Notes:
e The examples and screens used throughout this chapter are
based on the assumption that the IQproducer™ is activated
with the MG3700A.

e The MG3710A, MS2690A/MS2691A/MS2692A, and MS2830A

functions are described as notes in each item.

3

3.1 ScreenDetails..........ccccuviiiiiiiiiiiii e, 3-2 Z
3.1.1  Menu and tool button............ccccceveeiiiiciiieen. 3-2 E
3.1.2 Tre€ VIEW .oooeiiiiiieeeee e 3-10 o
3.1.3 List of Common Parameter ...........cccccveeeeennnn. 3-12 %
3.1.4 PHY/MAC parameters.........cocooceeveeeevevnnnne. 3-32 =
3.1.5 Export File screen..........cccccceeviieeiinieieniinenn. 3-55 3)
3.1.6 Calculation screen.........cccccevevveeeinciieeeesneenn. 3-61 %
3.1.7 Calculation & Load ..........c.ccocoveverereeeenne. 3-63 &
3.1.8 Calculation & Play .........cccccveviivireiiiiieeeiieennn 3-64

3.2 Waveform Pattern Generation Procedure .................. 3-66
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3.3 Saving/Reading Parameters..........ccccocveeveviieerevnnnenn. 3-72
3.3.1 Saving a parameterfile .........cc.cccoviiiininen. 3-72
3.3.2 Reading a parameterfile........c.ccccooevvvirnnnnen.. 3-73

3.4 User File Reading Screen.........cccoccvvviieeeiiiiienennenn, 3-75
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Chapter 3 Normal Setup Screen

3.1 Screen Details

3.1

A

Menu and tool button

On common platform screen, click the System (Non-Cellular) tab, and
then click WLAN to display the main screen.

“System=0Other than 11ac” and “System=11ac” can be switched by

System in the common parameter list.

For details, see 3.1.3 “List of Common Parameter”.

Menu bar

@ WLAN 1Qproducer for MG3

Easy Setup button

File Edit Transfer Setting Simulation r

Bl PR R NS EEY -
[=1-Common | Common | | MPDU | [~
Pattern Setting System n FHY ] Tool bar
Number of Packets 1 PPDU Format HT Mixed
MNumber of Antennas 1 MCs 7
Convolutional Encode On Mumber of Spatial Streams 1
Interleave On Stream 1 G4QAM
Scramble On Code Rate o6
Scramble Initial Value 5D hex Spatial Mapping Direct Mapping
PBCC Encode on Gl Long
Oversampling Ratio 2 Smoothing Off
Sampiing Rate 40 MHz Mot Sounding On
Bandwidth 20 MHz Number of Transmit Chains 1 — PHY/MAC
Duty Cycle 50.0000 % Number of Space Time Streams 1 parameter IISt
Burst On Length 544.000 us MNumber of Extension Spatial Streams 0
Burst Off Lenath 544.000 us Haif Bandwidth A
Burst Period 1088.000 us MAC
Repeat Count 1000 Data Length 4082 octet(s)
A-NPDU off MPDU Length 4096
Filter MAC Frame Type General
Filter Type None Frame Control 0800 hex
Roil OffBT 0.50 Duration /1D G000  hex
Spectrum Shaping Address 1 FFFFFFFFFFFF  hex
‘Windowing Length 8  Sample Address 2 202222222202 | hex
Ramp Length 8 | Sample Address 3 505555553303  hex
Sequence Control Q000 hex
Address 4 644020030000 hex
G000 | hex
T 00000000 | hex
MAC FC3 on
MAC Data Type PNSfix
Increment Sequence Number Off Common

parameter list

Tree view

Figure 3.1.1-1 Main screen (except 11ac)




3.1 Screen Details

Menu bar Easy Setup button
B il e i — T ]
File Edit Transfer Setting Simulation r
> ¥ . (DR 1 I Clgni 2
(o & PE RN E L YEE
[=I-Commen | Commaon ‘ ‘ | User#0 (MF‘DD?\ ‘ ‘ I
Pattern Setting System {1ac PHY i Tool bar
- USER#0 Number of Packets 1 Scramble on
PD Number of Anfennas 1 MCS 8
Total Output Packets 1000 MNumber of Spatial Streams 1
Oversampling Ratio 2 Modulation 258QAM
Sampling Rate 40 MHz Code Rate 3/4
Bandwidth 20 MHz Ceding Mode BCC
Duty Cycle 50.0000 % Coding on
Burst On Length 464000 us BCC Interleaver Oon
Burst OF Length 464.000 us LDPC Tone Mapper on
Burst Period §26.000 us MNumber of Space Time Streams 1 — PHY/MAC 3
Repeat Count 1000 Group 1D 0x3F hex parameter IlSt
Scramble Initial Value 50 hex Partial AID 000 hex
Filter TXOP PS NOTALLOWED 1
Filter Type Mone MAC
Roil 0BT a.50 A-MPDU off
Spectrum Shaping Data Length 4062 octet(s)
‘Windowing Lenath 8 Sample MPDU Length 4096 Z
IEEE 802.11ac Total A-MPDU Length a o
PPDU Format VHT MAC Frame Type General '1
User Mode Single User Frame Control 0800 hex B
Number of Transmit Chains 1 Duration /10 0000 hex m
Spatial Mapping Direct Mapping Address 1 FFFFFFFFFFFF  hex =
Gl Long Address 2 202222222202 hex CD
Total Number Of Space Time Stream 1 Address 3 505555555505 hex CD
Sequence Contro! 0000 hex (a
Address 4 644020030000 hex $:
QoS¢ ol 0000 | hex o]
H ol 00000000 | hex m
MAC FCS on
- Common s)
< ] parameter list P
@
Tree view s

Figure 3.1.1-2 Main screen (11ac)

m Basic operations of the main screen

e The window can be maximized, minimized, expanded, and reduced.

e For the fields of the tree view, common parameter list, PHY/MAC
parameter list, splitting position can be changed by dragging their
boundaries.

e The leftmost symbol of each item in the tree view is - when the
integrated items are open, or + when they are closed. Clicking the

mark changes the status.

e The items in italic cannot be changed. These items are
automatically set. The state of each item may change depending on

the setting for other items.

e The grayed out items indicate the parameters not related to the
generated waveforms in the current setting and cannot be changed.
The state of each item may change depending on the setting for
other items.
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m Screen transition

Figure 3.1.1-3 shows transition from the main screen that is displayed
when the WLAN IQproducer™ is started up to other screens (Export File
and Calculation screens). For details on each of the screens, refer to the
sections shown below the corresponding screen.

Export File
7 o A { e [ Expart Path
] 0] e 8 4@ &3 K
o T T T T T [ T Package: |
Sy T Y

Numberofackets 1 Wosiaton saaa
Number of Anternas i . Export File Name: |
Comlutanal Encods on Code rate w Calculati
Interleave. on Data Rate 54 Mbps a Cu a Ion
Suramble on Preamtie Tps o
Scramblo il Vaiio a0 Frame Fomat erp-orom

o
Oversamping Rato 2 Dats Longtn 960 ovtete)
Samoing Rate 0 iz WPou Lorgin 1000

WAC Frame Type Seneral
Duty Cycle 500000 % Frame Control 0800 hex
w0 Length 172000 us ouaton/10 0000 ex
Burst ot Langhn 172000 us actros | FeFEEFFEEF hox
Burt Perid 344000 us accrsss2 200222002200 e
RepeatCourt 1000 acresss sosssonssons hex .

‘Sequence Contro/. 0000 hex Comment
Fiter Address 4 644020030000 hex I
Fiter e ioeal acres on

ac oata e P
Spectum Shaging oo 843087 A7 o I
Wdowing Lengtn o samie

B |
Cancel
Export File screen

(Refer to 3.1.5 “Export File screen.”)
Main screen

Calculation
completed:
OK button
During calculation:

Cancel button OK

Calculation

Creating Parameter File ;I
[ Calculating Packet |

[ Adjusting RMS YWalug |

[ Genersting Mew Wavetorm Pattern |

Calculation Completed

Calculation screen for waveform generation
(Refer to 3.1.7 “Calculation & Load”.)

Figure 3.1.1-3 Screen transition
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m File menu
[J=N Edit  Transfer Setting  Simulation

Select Option With Option21 (Memory 512M zamples)
Becall Parameter File & YWithout Option21 (Memory B12M zamples)

Save Parameter File

Exit | Cornman |
| SFATErT oeTTINE

Swctarm

Figure 3.1.1-4 File menu

3

e Select Option

Notes:
e This function is available only when MG3700, MG3710 or
MS2830 is selected in the Select instrument screen.

e ARB Memory Expansion (option) is not available for
MS269xA. Only Memory 256M samples, 1 GB is available.

m When using MG3700A or MS2830A
Select whether the ARB memory expansion option 256Msamples is
installed. Selecting With Option21 (Memory 512M samples)/With
Option27 (Memory 256M samples) supports creation of larger
waveform patterns. If the ARB memory expansion option is not

ueaI0g dnjeg [BULION

installed, the generated waveform pattern may not be able to be
used. Waveform patterns cannot be created with a size greater than
256Msamples or 64M samples when Without Option21 (Memory
512M samples)/Without Option27 (Memory 256M samples) is
selected. Select either according to the presence of ARB memory

expansion option.

Table 3.1.1-1 Available Options for MG3700A or MS2830A

Model ltems ARB Memory
Expansion
With Option21 (Memory 512M 1GBx2
samples) memory
MG3700A
Without Option21 (Memory 512 MB x 2
512M samples): Memories
With Option27 (Memory 256M
samples) 1GB
MS2830A
Without Option27 (Memory 956 MB
256M samples)
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m When using MG3710A

The presence/absence of the ARB Memory Expansion (option) and
Baseband Signal Combination Function (option) is selected.
Selecting the ARB Memory Expansion (option) and the Baseband
Signal Combination Function (option) generates a bigger waveform
pattern, while selecting the Baseband Signal Combination Function
(option) generates a waveform pattern. If an uninstalled option is
selected, sometimes the created waveform pattern may not be
usable.

Set the combination of installed options based on the following
setting items.

Table 3.1.1-2 Available Options for MG3710A

Items Combinations of Options
Memory 64M samples None
Memory 64M samples x 2 aorll);lon48
(With Option48, 78) Option 78
Option45
Memory 256M samples or
Option 75
Memory 256M samples X 2 (())rp tion 45 and Option 48
(With Option48, 78) Option 75 and Option 78
Option46
Memory 1024M samples or
Option 76
Memory 1024M samples X 2 (())rp tion 46 and Option 48
(With Option48, 78) Option 76 and Option 78

The maximum size of the generated waveform pattern for each of
the setting items is shown below.

Table 3.1.1-3 Waveform Pattern Maximum Size

Items Maximum Size

Memory 64M samples 64M samples

Memory 64M samples X 2
(With Option48, 78)

Memory 256M samples 256M samples

Memory 256M samples X 2
(With Option48, 78)

Memory 1024M samples 512M samples

Memory 1024M samples X 2
(With Option48, 78)

128M samples

512M samples

512M samples
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Recall Parameter File

Loads the parameter files saved by the Save Parameter File menu.
When the parameter file is loaded, the settings when it was loaded
are recovered.

Save Parameter File

Saves the current setting parameters to a file.

Exit

Exits from this application.

3

m Edit Menu
[T Transfer Setting
Cialoulation Z
Q
H
=
Clipping | =
R — o@
Figure 3.1.1-5 Edit menu g
he]
L
e Calculation =
Generates waveform patterns. g

Calculation & Load

Note:
This function is available only when this software is used on
MG3710A.

After waveform generation is finished, the created waveform
pattern is loaded into the MG3710A waveform memory.

Calculation & Play

Note:
This function is available only when this software is used on
MG3710A.

After waveform generation is finished, the created waveform
pattern is loaded and selected at the MG3710A waveform memory.
Clipping

Displays the Clipping setting screen. In this screen, clipping and
filtering processing can be performed for a generated waveform

pattern.
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m Transfer Setting Menu

IEES EEEAGTEN Simulation

Transfer Setting Wizard

Figure 3.1.1-6 Transfer Setting menu

Transfer Setting Wizard

Note:
This function is available only when MG38700 or MG3710 is

selected in the Select instrument screen.

Displays the Transfer Setting Wizard screen. Every operation
ranging from connecting the PC and MG3700A/MG3710A and
transferring the waveform pattern to the MG3700A/MG3710A, to
loading the waveform pattern into the MG3700A/MG3710A ARB

memory is performed at this screen.

m Simulation menu

EXEN

CiCDF
EFT
Titme Daomain

Figure 3.1.1-7 Simulation menu

CCDF

Displays the CCDF Graph Monitor screen.

In this screen, the CCDF of the generated waveform pattern is
displayed in a graph.

FFT

Displays the FFT Graph Monitor screen. In this screen, the
FFT-processed spectrum of the generated waveform pattern is
displayed in a graph.

Time Domain

Displays the Time Domain screen. In this screen, the time domain

waveform of a generated waveform pattern is displayed in a graph.
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m Tool buttons
Notes:
o Transfer&Setting Wizard is available only when MG83700 or
MG3710 is selected in the Select instrument screen.

e C(Calculation & Load and Calculation & Play are available
only when this software is used on MG3710A.

3

Save Parameter File

o Recall Parameter File
sl
il

Calculation

Z
e Calculation & Load =]
o Calculation & Play QB'L
‘ (i Transfer & Setting Wizard %
] CCDF =
Al L
P’ FFT 2
s - : g
JveY, Time Domain =}

o Clipping

=] Exit
Easy Setup EaSy Setup

Clicking a tool button operates the same as the corresponding
commands in the menu.
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3.1.2 Tree view

The tree view displays the parameter that belongs to the waveform
pattern to be created in the hierarchy structure.

m System = other than 11ac

= Common
Pattern Setting
=
a&-MPDU #1
A=MPDL 32
A&-MPDU #3
A-MPDU 34

Figure 3.1.2-1 Tree view

e Right-clicking MPDU or A-MPDU opens a pop-up menu that contains
the following items:

Add MPDU: Adds A-MPDU.

Delete MPDU: Deletes A-MPDU.
e The PHY/MAC parameter list shows the A-MPDU parameter list for
the items selected in the tree view.

¢ Adding and deleting A-MPDU is effective only when A-MPDU is On.
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m System=11ac

El-Common

-- Pattern Setting
- USER#0

- A-MPDU #1
- A-MPDU #2
. A-MPDU #3

W

Figure 3.1.2-2 Tree view

User#

Up to four users from USER#0 to #3 can be set. However, a new User#
cannot be added when the Total Number of Space Time Streams and the
Number of Transmit Chains match. MPDU/A-MPDU# are displayed
under each User#. Right-click to display menu to add and delete user#.

Z
=}
=1
B
3]
—
[0)]
@
t+
=
=)
[00]
]
=
®
@
(=]

e Adding and deleting user# is effective only when the user mode is
Multi User.

MPDU/A-MPDU#

Up to sixteen A-MPDUs from A-MPDU#1 to #16 can be set.

The main screen is updated each time MPDU/A-MPDU# is selected.
Right-click to display menu to add and delete MPDU/A-MPDU#.

e The PHY/MAC parameter list shows the parameter list of
MPDU/A-MPDU# that belong to the user# selected in the tree view.

e The setting items for Common and IEEE802.11ac are always

displayed on the left of the main screen.

e Adding and deleting A-MPDU is effective only when A-MPDU is On.
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3.1.3 List of Common Parameter

The items displayed in the common parameter list are described below.
Parameters that require setting are listed in the common parameter list.

The common parameters are displayed under Common.

System

[Function] Sets System standard.

[Default] 11g

[Setting range] 11a, 11ac, 11b, 11g, 11j, 11n, 11p

[Remarks] Switching the system standard changes the common

parameter list and the PHY/MAC parameter list on
display.

3.1.3.1 Common parameter list (System = other than 11ac)

Number of Packets
[Function] Sets the number of packets to be generated.
[Default] 1

[Setting range] 1 to the maximum capacity of waveform memory

Number of Antennas

[Function] Displays the number of antennas.

[Default] 1

[Display range] 1 to 4

[Remarks] Displays the same value of Number of Transmit Chains

in the following conditions:

When System=11n, and PPDU Format=HT Mixed/HT
Greenfield

The setting is fixed to 1 when the System is other than
11n.

Convolutional Encode

[Function] Enables/disables convolutional encoding.
[Default] On

[Setting range] On, Off

3-12
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[Setting range] 0x00 to 0x7F
[Remarks] Available only for 11a, 11n, and 11ac.

Interleave
[Function] Enables/disables interleave processing.
[Default] On
[Setting range] On, Off
[Remarks] This is available in the following conditions:
System=11a, 11j, 11n, 11p,
When System=11g, and Frame
Format=DSSS-OFDM/ERP-OFDM
Scramble 3
[Function] Enables/disables scramble processing.
[Default] On
[Setting range] On, Off Z
=]
3 =
Scramble Initial Value =
[Function] Sets the initial value of scramble processing. OCP
[Default] 0x5D g
=)
w2
&
H
®
@
B

PBCC Encode
[Function] Enables/disables PBCC encoding.

[Default] On
[Setting range] On, Off
[Remarks] This is available in the following conditions:

System=11b and High Rate Modulation=PBCC
System=11g and Frame Format=ERP-PBCC

Oversampling Ratio

[Function] Sets oversampling ratio.

[Default] 2

[Setting range] 2, 4, 8

[Remarks] The setting range for each system is as follows:

System=11b: 4, 8

System=11a, 11g, 11j, 11n, 11p : 2,4,8

Note, however, that the setting range is 4 and 8 if System
= 11g and Data Rate = 1, 2, 5.5, 11, 22, 33 Mbps

Note, however, that the setting range is 2 and 4 if System
= 11n and Bandwidth = 40 MHz.
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Sampling Rate

[Function] Displays the sampling rate.

[Remarks] The following table shows the corresponding sampling

rate for each system:

System Sampling rate
System=11a 20 MHz x Oversampling Ratio
System=11b 11 MHz X Oversampling Ratio
System=11g 11 MHz X Oversampling Ratio
(Data Rate=1,2,5.5,11 Mbps)
System=11g 20 MHz x Oversampling Ratio
(Data Rate=other than 1,2,5.5,11
Mbps)
System=11j 20 MHz x Oversampling Ratio
System=11n 20 MHz x Oversampling Ratio
(BW=20 MHz)
System=11n 40 MHz x Oversampling Ratio
(BW=40 MHz)
System=11p 10 MHz X Oversampling Ratio
Bandwidth
[Function] Set bandwidth.
[Default] The default value for each System is as follows:
System Default
System=11a 20 MHz
System=11; 20 MHz
System=11n 20 MHz
System=11p 10 MHz

[Setting range] The setting range for each system is as follows:

System Setting Range
System=11a 20 MHz
System=11; 20 MHz
System=11n 20 MHz or 40 MHz
System=11p 10 MHz

[Remarks] Not available when System=11b, 11g.
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Duty Cycle
[Function]
[Default]
[Setting range]
[Resolution]
[Remarks]

Sets the On/Off ratio of the burst signal.

50.0000 [%]

0.1000 to 99.0000 [%]

0.0001

When Duty Cycle is set, Burst Off Length and Burst
Period is automatically calculated. When Burst On length
and Burst Off Length is changed, Duty Cycle is

automatically calculated.

3

The setting range is automatically calculated according to
the Common, PHY, MAC parameter settings, so it is not
always from 0.1000 to 99.0000 [%].

z
Burst On Length E
[Function] Displays Burst On Length [ps]. &,
[Display range] Displays the calculated value. Q
[Resolution] 0.001 g
[Remarks] The calculated result is rounded to a multiple of w
1/Sampling Rate [ps]. %
Automatically calculated by PHY/MAC parameter 8
setting.
Burst Off Length
[Function] Displays Burst Off Length [us].

[Setting range]

[Resolution]
[Remarks]

The setting range is decided by the maximum and
minimum values of Duty Cycle and the calculated value
of Burst On Length.
0.001
When setting Burst Off Length, Duty Cycle and Burst
Period are automatically calculated.
Also, Burst Off Length is calculated from the values of
Duty Cycle and Burst On Length as below.
Burst Off Length=

Burst On Length x (100.0 — Duty Cycle) / Duty Cycle
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Burst Period

[Function] Displays Burst Period [us].
[Display range] Displays the calculated value.
[Remarks] The following figure shows the relationships among Duty
Cycle, Burst On Length, Burst On Length, and Burst
Period:
- = >
Z__,

F 3

T1

T1 : Burst On Length
T2 : Burst Off Length
T3 : Burst Period
T1/T3 : Duty Cycle

Repeat Count

[Function] Sets the repeat count of packet to be transmitted.

[Default] 1000

[Setting range] 1 to 32767

[Remarks] This setting is void if MS269x or MS2830A is selected in
the Select instrument dialog box.

A-MPDU

[Function] Enables/disables A-MPDU.

[Default] Off

[Setting range] On, Off

[Remarks] Available in the following conditions:
System=11n and PPDU Format=HT Mixed, or HT
Greenfield
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Filter

Spectrum shaping

Filter Type
[Function]
[Default]

[Setting range]

Roll Off/BT
[Function]
[Default]
[Setting range]
[Resolution]
[Remarks]

Windowing Length

[Function]
[Default]
[Setting range]
[Remarks]

Ramp Length
[Function]
[Default]
[Setting range]
[Remarks]

Sets the filter type.

The default value for each System is as follows:
System=11D or,

System=11g, and when Frame Format is NOT
ERP-OFDM/DSSS-OFDM: Gaussian

Other than above: None

None, Gaussian, Root Nyquist, Nyquist, Ideal

3

Sets the roll-off factor or BT product.

0.50

0.01 to 1.00

0.01

The setting is not available when Filter Type is set to
Ideal or None.

ueaI0g dnjeg [BULION

Sets the windowing length.

8 Sample

0 to 32 X Oversampling Rate

This setting is not available in the following conditions:
System=11Db

System=11g, and when Frame Format is NOT
ERP-OFDM/DSSS-OFDM

Sets the ramp length.

8 Sample

0 to 16 X Oversampling Rate

Available in the following conditions:
System=11b

System=11g, and when Frame Format is NOT
ERP-OFDM/DSSS-OFDM
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3.1.3.2 Common parameter list (System = 11ac)

Number of Packets

[Function] Sets the number of packets to be generated.

[Default] 1

[Setting range] 1 to the maximum number of packets for the waveform

memory.

Number of Antennas

[Function] Displays the number of antennas.

[Default] 1

[Setting range] 1 to 8

[Remarks] Displays the same value of Number of Transmit Chains.

Total Output Packets

[Function] Displays the total number of packets
(Number of Packets x Repeat Count).
[Default] 1000

[Remarks] The setting is void if MS269x or MS2830 is selected in the
Select instrument dialog box.

Oversampling Ratio

[Function] Sets the oversampling ratio.

[Default] 2

[Setting range] 2, 4, 8

[Remarks] Bandwidth=40 MHz: 2,4,
Bandwidth=80 MHz / 80+80 MHz: 2 only.
Bandwidth = 160 MHz: invalid.

Sampling Rate

[Function] Displays sampling rate.

[Remarks] Bandwidth MHz x Oversampling Ratio
When the bandwidth is 160 MHz, the sampling rate is
fixed to 200 MHz.

Bandwidth
[Function] Sets the bandwidth.
[Default] 20 MHz

[Setting range] 20 MHz, 40 MHz, 80 MHz, 160 MHz, 80+80 MHz
[Remarks] 160 MHz is not settable if MG3700A, MS269x, or MS2830
is selected in the Select instrument dialog box.
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Duty Cycle
[Function]
[Default]
[Setting range]
[Resolution]
[Remarks]

Sets the On/Off ratio of the burst signal.

50.0000 [%]

0.1000 to 99.0000 [%]

0.0001

When setting Duty Cycle, Burst Off Length and Burst
Period are automatically calculated. Also, when Burst On
Length or Burst Off Length is changed, Duty Cycle is
automatically calculated.

The setting range is automatically calculated according to 3
the Common, PHY, MAC parameter settings, so it is not
always from 0.1000 to 99.0000 [%].

z
Burst On Length E
[Function] Displays the burst on length [us]. &,
[Display range] Displays the calculated value. Q
[Resolution] 0.001 g
[Remarks] The calculated result is rounded to a multiple of w0
1/Sampling Rate [ps]. %
Automatically calculated by PHY/MAC parameter setting. 8
Burst Off Length
[Function] Sets the burst off length [us].

[Setting range]

[Resolution]
[Remarks]

The setting range is decided by the maximum and
minimum values of Duty Cycle and the calculated value
of Burst On Length.
0.001
When setting Burst Off Length, Duty Cycle and Burst
Period are automatically
Also, Burst Off Length is calculated from the values of
Duty Cycle and Burst On Length as below.
Burst Off Length=

Burst On Length x (100.0 — Duty Cycle) / Duty Cycle
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Burst Period

[Function] Displays the burst period [ps].

[Display range] Displays the calculated value.

[Remarks] The following figure shows the relationships among Duty
Cycle, Burst On Length, Burst On Length, and Burst
Period.

F 3

Y
i
vy

T1

T1 : Burst On Length
T2 : Burst Off Length
T3 : Burst Period
T1/T3 : Duty Cycle

Repeat Count
[Function] Sets the repeat count of packet to be transmitted.
[Default] 1000

[Setting range] 1 to 65535
[Remarks] The setting is void if MS269x or MS2830 is selected in the

Select instrument dialog box.

Scramble Initial Value

[Function] Sets the initial value of scramble processing.
[Default] 0x5D

[Setting range] 0x00 to 0x7F

Filter
Filter Type
[Function] Sets the filter type.
[Default] None

[Setting range] None, Gaussian, Root Nyquist, Nyquist, Ideal

Roll Off/BT
[Function] Sets the roll-off factor or BT product.
[Default] 0.50

[Setting range] 0.01 to 1.00
[Resolution] 0.01
[Remarks] The setting is fixed when Filter Type is set to Ideal or

None.
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Spectrum shaping

IEEE 802.11ac

Windowing Length

[Function] Sets the windowing length.

[Default] 8 Sample

[Setting range] 0 to 32 X Oversampling Rate

[Remarks] The setting range is 0 to 32 when the bandwidth is 160

MHz.

PPDU Format 3

[Function] Displays the PPDU format.

[Default] VHT

[Display range] VHT g
5

User Mode &,

[Function] Sets the user mode. gz

[Default] Single User g

[Setting range] Single User, Multi User g)
@

Number of Transmit Chains 8

[Function] Sets the number of transmit chain.

[Default] 1

[Setting range] 1 to 8

[Remarks] Number of Transmit Chains cannot be set to equal to or

under Total Number of Space Time Streams.

Spatial Mapping

[Function] Sets the spatial mapping.

[Default] Direct Mapping

[Setting range] Direct Mapping, Spatial Expansion, Edit Mode
[Remarks] This function can be used in the following cases:

Direct Mapping is available only when Number of Space
Time Streams matches Number of Transmit Chains.
When Number of Transmit Chains is 1, only Direct
Mapping is available.

Edit Mode

[Function] Sets the value of Spatial Mapping Matrix.

[Setting range] —1.00000—j1.00000 to 1.00000+j1.00000
[Resolution]  The setting resolution is 0.00001 for both real and

imaginary parts.
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Spatial Mapping Matrix

When selecting Spatial Expansion in setting Spatial Mapping, the values
in Table 3.1.3.2-2 to 3.1.3.2-8 are used in calculation. In this case, by
using the formula (1) to (28), the stream is expanded from Total Number
of Space Time Streams to Transmit Chains.

(1) Number of Transmit Chains =2, Total Number of Space Time

Streams=1
1
ﬁ[l i
(2) Number of Transmit Chains =3, Total Number of Space Time
Streams=1
1
— 1]
NEY

(3) Number of Transmit Chains =4, Number of Space Time Streams=1

1 T
2[1 11 1]

(4) Number of Transmit Chains =5, Total Number of Space Time

Streams=1
1 r
—|1 1 111
. )
(5) Number of Transmit Chains =6, Total Number of Space Time
Streams=1

1 r
1111
7! !

(6) Number of Transmit Chains =7, Number of Space Time Streams=1

i[1111111]r

NG
(7) Number of Transmit Chains =8, Total Number of Space Time
Streams=1
1 v
—1 1111111
il I
(8 Number of Transmit Chains =3, Total Number of Space Time
Streams=2
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(99 Number of Transmit Chains =4,
Streams=2

L
V2

(10) Number of Transmit Chains =5,
Streams=2

(11) Number of Transmit Chains =6,
Streams=2

1
N

0
1
0
1
0
1

S = O = O =

(12) Number of Transmit Chains =7,
Streams=2

|
— o - © = © —
o~ o~ o = o

(13) Number of Transmit Chains =8,

Streams=2
o
01
10
l 01
211 0
0 1
1 0
[0 1
(14) Number of Transmit Chains =4,
Streams=3
1 00
73 010
200 01
100

Total Number

Total Number

Total Number

Total Number

of Space Time

of Space Time

of Space Time

of Space Time

Total Number of Space Time

Total Number of Space Time
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(15) Number of Transmit Chains
Streams=3

(16) Number of Transmit Chains
Streams=3

1

2

S O = O O =

(17) Number of Transmit Chains
Streams=3

—_ o O = O o =

(18) Number of Transmit Chains
Streams=3

S = O O = O O =

r

(19) Number of Transmit Chains
Streams=4

ol
—__e o o =

=5, Total Number of Space Time

S o = O O

Total Number of Space Time

S = O O = O
-0 O = O O

=7, Total Number of Space Time

00
10
01
00
10
01
0 0]

=8, Total Number of Space Time

_-0 o = O o = O
S O = O O = O O

=5, Total Number of Space Time

c oo = o
c o~ o o
o - o © o
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(20) Number of Transmit Chains
Streams=4

2

6

oS = O O O =

(21) Number of Transmit Chains
Streams=4

S

S O = O O O =

(22) Number of Transmit Chains
Streams=4

51 -
oS O O = O O O =

r

(23) Number of Transmit Chains
Streams=5
!
0
\E 0
60
0
1

S ©o o o = O

(24) Number of Transmit Chains
Streams=5

|
- o o o o —~ o

=6, Total Number of Space Time

000
100

010

00 1

000

100

=7, Total Number of Space Time
000

100

010

001

00 0

100

010

=8, Total Number of Space Time

S =, O O O = O O
-0 O O = © O O

S o - O O o = O

1l
o

Total Number of Space Time

S o = O O O
S = O O O O

Total Number of Space Time

o o o o~ o o
o oo —- o o o
S O = © O O O

Screen Details
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(25) Number of Transmit Chains
Streams=5

I
»

Total Number of Space Time

[
IO S = O © O O =
S = O O O O = O
-0 O O o = O O
IO S O = O O O O‘

S O O O = O O O

(26) Number of Transmit Chains
Streams=6

1l
=~

Total Number of Space Time

o o

o

|
o o
c oo oo~ o

c o oo~ oo
c oo —-0o oo
c o~ o o oo
S - o o o o o

(27) Number of Transmit Chains =8, Total Number of Space Time
Streams=6

S O O = O O O O
S O = O O O O O

-0 O O O o = O
S O O O O = O O
S O O o = O O O

N
‘o —m o oo o o —

(28) Number of Transmit Chains
Streams=7

Il
&

Total Number of Space Time

c oo oo o = o
c oo oo~ oo
c o oo ~o oo
c oo~ 0 o oo
c o —- o oo oo
o - o o o o o o
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When selecting Edit Mode, a window as Figure 3.1.3.2-1 or 3.1.3.2-2
appears and allows editing each element. Selecting an element on the
matrix displays Input Complex Data window and allows entering
numerical values. The number of the elements on the matrix and their
defaults depend on Number of Transmit Chains.

(Refer to Table 3.1.3.2-1 to 3.1.3.2-8.)

r N
Spatial Mapping Matrix &J
Spatial Stream 1 Spatial Stream 2
Transmit Chain 1 0.70711 0.70711
Transmit Chain 2 0.70711 -0.70711

cancel §
=
Figure 3.1.3.2-1 Spatial Mapping Matrix Setting Window (Number of Transmit w
. [¢]
Chains=2) )
he]
)]
&
Spatial Mapping Matrix - &J 8
Spatial Stream 1 Spatial Stream 2 Spatial Stream 3 Spatial Stream 4 ~ b
Transmit Chain 1 0.35355 0.35355 0.35355 0.35355
Transmit Chain 2 0.35355 0.25000 +j 0.25000 j0.35355 -0.25000 +j 0.250(
Transmit Chain 3 0.35355 0.35355 -0.35355 -0.35355 -
1 »

Figure 3.1.3.2-2 Spatial Mapping Matrix Setting Window (Number of Transmit
Chains= 8)

Input Gomplex Data x|

Ihput Complex Data

[ Dooooo «j [ 00000

Figure 3.1.3.2-3 Input Complex Data Window
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Table 3.1.3.2-1

Relationship between Number of Transmit Chains and

the Displayed Element Count

Number of Transmit Displayed Element Count
Chains
2 2 x 2 matrix
3 3 X 3 matrix
4 4 X 4 matrix
5 5 X 5 matrix
6 6 X 6 matrix
7 7 X 7 matrix
8 8 x 8 matrix

Table 3.1.3.2-2 Default of elements when Number of Transmit Chains =2

Spatial Stream 1

Spatial Stream 2

Transmit Chain 1

0.7071

1

0.70711

Transmit Chain 2

0.7071

1

-0.70711

Table 3.1.3.2-3 Default of elements when Number of Transmit Chains =3

Spatial Stream 1|Spatial Stream 2| Spatial Stream 3
Transmit Chain 1 0.57735 0.57735 0.57735
TransmitChain2 | 0.57735 028568 028868
+30.5 -70.5
-0.28868 -0.28868
Transmit Chain 3 0.57735 ) .
-30.5 +30.5

Table 3.1.3.2-4 Default of elements when Number of Transmit Chains =4

Spatial Stream 1|Spatial Stream 2|Spatial Stream 3| Spatial Stream 4
Transmit Chain 1 0.5 0.5 0.5 0.5
Transmit Chain 2 0.5 j0.5 -0.5 -70.5
Transmit Chain 3 0.5 -0.5 0.5 -0.5
Transmit Chain 4 0.5 -7 0.5 -0.5 j0.5
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Table 3.1.3.2-5 Default of elements when Number of Transmit Chains =5

Spatial Stream 1 |Spatial Stream 2|Spatial Stream 3 |Spatial Stream 4 |Spatial Stream 5
Transmit Chain 1 0.44721 0.44721 0.44721 0.44721 0.44721
. . 0.13820 -0.36180 -0.36180 0.13820
Transmit Chain 2 0.44721 . . . .
+30.42533 +30.26287 -7 0.26287 -7 0.42533
. . -0.36180 0.13820 0.13820 -0.36180
Transmit Chain 3 0.44721 ) ) . .
+30.26287 -7 0.42533 +730.42533 -7 0.26287
. . -0.36180 0.13820 0.13820 -0.36180
Transmit Chain 4 0.44721 . . ) .
-7 0.26287 +j0.42533 -70.42533 +3 0.26287
. . 0.13820 -0.36180 -0.36180 0.13820
Transmit Chain 5 0.44721 . . . .
-7 0.42533 -7 0.26287 +3 0.26287 +30.42533
Table 3.1.3.2-6 Default of elements when Number of Transmit Chains =6
Spatial Spatial Spatial Spatial Spatial Spatial
Stream 1 Stream 2 Stream 3 Stream 4 Stream 5 Stream 6
Transmit Chain 1 0.40825 0.40825 0.40825 0.40825 0.40825 0.40825
Transmit Chain 2 0.40895 0.20412 -0.20412 0.40895 -0.20412 0.20412
) +30.35355 | +j0.35355 ) -7 0.35355 -7 0.35355
Transmit Chain 3 0.40895 -0.20412 -0.20412 0.408248 -0.20412 -0.20412
) +30.35355 -7 0.35355 ’ +30.35355 | -3j0.35355
Transmit Chain 4 0.40825 -0.40825 0.40825 -0.40825 0.40825 -0.40825
Transmit Chain 5 0.40895 -0.20412 -0.20412 0.408248 -0.20412 -0.20412
) -70.35355 | +j0.35355 ) -70.35355 | +j0.35355
Transmit Chain 6 0.40895 0.20412 -0.20412 -0.40895 -0.20412 0.20412
) -7 0.35355 -7 0.35355 ) +30.35355 | +j0.35355
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Table 3.1.3.2-7 Default of elements when Number of Transmit Chains =7

Spatial Spatial Spatial Spatial Spatial Spatial Spatial
Stream 1 Stream 2 Stream 3 Stream 4 Stream 5 Stream 6 Stream 7
Transmit
Chain 1 0.37796 0.37796 0.37796 0.37796 0.37796 0.37796 0.37796
Transmit 0.37796 0.23566 -0.08411 -0.34053 -0.34053 -0.08411 0.23566
Chain 2 ) +30.29550 | +70.36849 | +30.16399 | -70.16399 | -7 0.36849 | -3 0.29550;
Transmit 0.37796 -0.08411 -0.34053 0.23566 0.23566 -0.34053 -0.08411
Chain 3 ) +30.36849 | -j0.16399 | -3 0.29550 | +j0.29550 | +j 0.16399 | -] 0.36849
Transmit 0.37796 -0.34053 0.23566 -0.08411 -0.08411 0.23566 -0.34053
Chain 4 ) +30.16399 | -370.29550 | +30.36849 | -j0.36849 | +j0.29550 | -7 0.16399
Transmit 0.37796 -0.34053 0.23566 -0.08411 -0.08411 0.23566 -0.34053
Chain 5 ) -70.16399 | +j 0.29550 | -j 0.36849 | +j0.36849 | -j 0.29550 | +j 0.16399
Transmit 0.37796 -0.08411 -0.34053 0.23566 0.23566 -0.34053 -0.08411
Chain 6 ) -70.36849 | +30.16399 | +30.29550 | -j0.29550 | -j0.16399 | +j0.36849
Transmit 0.37796 0.23566 -0.08411 -0.34053 -0.34053 -0.08411 0.23566
Chain 7 ) -70.29550 | -j0.36849 | -j0.16399 | +j0.16399 | +j 0.36849 | +j 0.29550
Table 3.1.3.2-8 Default of elements when Number of Transmit Chains =8
Spatial Spatial Spatial Spatial Spatial Spatial Spatial Spatial
Stream 1 | Stream 2 | Stream 3 | Stream 4 | Stream 5 | Stream 6 | Stream 7 | Stream 8
Transmit
Chain 1 0.35355 0.35355 0.35355 0.35355 0.35355 0.35355 0.35355 0.35355
Transmit 0.25 . -0.25 -0.25 . .
. 0.35355 . 7 0.35355 . -0.35355 . -7 0.35355(0.25- 0.25
Chain 2 +30.25 +30.25 -70.25
Transmit . . . .
Chain 3 0.35355 | 3 0.35355 | -0.35355 |- 0.35355| 0.353553 | j 0.35355 | -0.35355 |- 0.35355
Transmit -0.25 . 0.25 0.25 . -0.25
. 0.35355 . -7 0.35355 . -0.35355 . j 0.35355 .
Chain 4 +30.25 +30.25 -70.25 -70.25
Transmit
Chain 5 0.35355 | -0.35355 | 0.353553 | -0.35355 | 0.353553 | -0.35355 | 0.35355 | -0.35355
Transmit -0.25 . 0.25 0.25 . -0.25
. 0.35355 . 7 0.35355 . -0.35355 . -1 0.35355 .
Chain 6 -j0.25 -70.25 +30.25 +30.25
Transmit . . .
Chain 7 0.35355 | -0.35355 | -0.35355 | j 0.35355 | 0.353553 |-j 0.35355| -0.35355 | j 0.35355
Transmit 0.25 . -0.25 -0.25 . 0.25
. 0.35355 . -30.35355 . -0.35355 . 7 0.35355 .
Chain 8 -70.25 -30.25 +30.25 +30.25
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Gl
[Function] Sets the guard interval.
[Default] Long

[Setting range] Short, Long

Total Number of Space Time Streams

[Function] Displays the total number of space time stream.

[Default] 1

[Display range] 1 to 8

[Remarks] Displays the total number of space time streams under 3
each User#

'z
S
8
D,
&z
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he]
&
H
¢
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3.1.4 PHY/MAC parameters
The items displayed in the PHY/MAC parameter list are described below.

3.1.4.1 PHY parameters(System = other than 11ac)

When MPDU or A-MPDU is selected in the tree view, the following items
are displayed in the PHY/MAC parameter list.
All PHY parameter values are the same for MPDU and A-MPDU.

PPDU Format
[Function]
[Default]
[Setting range]
[Remarks]

MCS
[Function]
[Default]
[Setting range]
[Remarks]

Sets the PPDU format.
HT Mixed
Non-HT, HT Mixed, HT Greenfield

This function can be used in the following case:

System = 11n
Sets the MCS.
7

0to 76

Available in the following conditions:

System=11n and PPDU Format=HT Mixed/HT Greenfield,
Or system=11ac.

Details about the parameters when MCS is set are

defined in IEEE Std 802.11n-2009 20.6.

Number of Spatial Streams

[Function]
[Default]

Displays the Number of Spatial Streams.
1

[Display range] 1 to 4

[Remarks]

Available in the following conditions:
System=11n and PPDU Format=HT Mixed/HT Greenfield
The displayed value varies according to MCS.
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High Rate Modulation

[Function]
[Default]
[Setting range]
[Remarks]

Modulation
[Function]
[Default]

Sets the modulation scheme during direct diffusion.
CCK

CCK, PBCC

Available in the following conditions:

System=11b

System=11g, and Frame Format=ERP-CCK/ERP-PBCC
CCK/PBCC is selectable when Data Rate=5.5 Mbps/11
Mbps.

Note that Frame Format is automatically set to:
ERP-CCK when High Rate Modulation is CCK.
ERP-PBCC when High Rate Modulation is PBCC.
Only PBCC can be set when Data Rate=22 Mbps/33
Mbps.

Displays the PSDU modulation scheme.

The default value for each System is as follows:
System=11a, 11g, 11j, 11p,11n (PPDU Format=Non-HT):
64QAM

[Display range] BPSK, QPSK, 16QAM, 64QAM, DBPSK, DQPSK

[Remarks]

Code Rate
[Function]
[Default]
[Setting range]
[Remarks]

This is not available when System=11b and Data
Rate=5.5, or, System=11g and Data Rate=5.5, 11, 22, 33
Mbps

This is not available when System=11n and PPDU
Format=HT Mixed/HT Greenfield

Displays the code rate.

3/4

1/2, 2/3, 8/4, 5/6

This is not available when System=11b or System=11g,
and Data Rate=1, 2, 5.5, 11, 22, 33 Mbps.

Display only when System=11n and PPDU Format=HT
Mixed/HT Greenfield
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Data Rate
[Function]
[Default]

[Setting range]

[Remarks]

Sets the data rate.
The default value for each System is as follows:
System=11a, 11g, 11j: 54 Mbps
System=11b: 11 Mbps
System=11p: 27 Mbps
1,2, 3,4.5,5.5,6,9, 11, 12, 18, 22, 24, 27, 33, 36, 48, 54
This setting is not available in the following conditions:

System=11n and PPDU Format=HT Mixed/HT Greenfield

When System=11n and PPDU format=Non-HT,

the setting range is the same as System=11a.

Table 3.1.4.1-1 Available options when System=11a, 11j

Data Rate Frame Modulation High Rate Code
Format Modulation Rate

6 Mbps BPSK 1/2

9 Mbps BPSK 3/4

12 Mbps QPSK 1/2

18 Mbps QPSK 3/4

24 Mbps N/A 16QAM N/A 1/2

36 Mbps 16QAM 3/4

48 Mbps 64QAM 2/3

54 Mbps 64QAM 3/4

Table 3.1.4.1-2 Available options when System=11b

Data Rate Frame Modulatio High Rate Code
Format n Modulation Rate
1 Mbps DBPSK N/A
2 Mbps DQPSK N/A
N/A N/A
5.5 Mbps N/A CCK, PBCC
11 Mbps N/A CCK, PBCC
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Table 3.1.4.1-3 Available options when System=11g

Data Frame Modulation High Rate Code
Rate Format Modulation Rate

1 Mbps ERP-DSSS DBPSK N/A N/A

2 Mbps ERP-DSSS DQPSK N/A N/A

5.5 Mbps ERP-CCK N/A CCK, PBCC N/A
ERP-PBCC

6 Mbps ERP-OFDM, BPSK N/A 1/2
DSSS-OFDM

9 Mbps ERP-OFDM, BPSK N/A 3/4 3
DSSS-OFDM

11 Mbps ERP-CCK N/A CCK, PBCC N/A
ERP-PBCC Z

12 Mbps ERP-OFDM, QPSK N/A 1/2 =]
DSSS-OFDM =

18 Mbps ERP-OFDM, QPSK N/A 3/4 =
DSSS-OFDM L

22 Mbps ERP-PBCC N/A PBCC N/A g

24 Mbps ERP-OFDM, 16QAM N/A 1/2 wm
DSSS-OFDM %

33 Mbps ERP-PBCC N/A PBCC N/A g

36 Mbps ERP-OFDM, 16QAM N/A 3/4
DSSS-OFDM

48 Mbps ERP-OFDM, 64QAM N/A 2/3
DSSS-OFDM

54 Mbps ERP-OFDM, 64QAM N/A 3/4
DSSS-OFDM
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Table 3.1.4.1-4 Available options when System=11p

Data Rate Frame Modulation High Rate Code
Format Modulation Rate
3 Mbps BPSK 1/2
4.5 Mbps BPSK 3/4
6 Mbps QPSK 1/2
9 Mbps QPSK 3/4
12 Mbps N/A 16QAM N/A 1/2
18 Mbps 16QAM 3/4
24 Mbps 64QAM 2/3
27 Mbps 64QAM 3/4
Preamble Type
[Function] Sets the preamble type.
[Default] Long
[Setting range] Long, Short
[Remarks] Available in the following conditions:
System=11b
System=11g

Only Long can be set when System=11g, and Frame
Format=ERP-DSSS, and Data Rate=1 Mbps.

Only Long can be set when System=11g, and Frame
Format=ERP-OFDM.

Only Long can be set when System=11b, and Data Rate=1

Mbps.

Frame Format

[Function] Sets the secondary modulation scheme of the header and
payload.

[Default] ERP-OFDM

[Setting range] ERP-OFDM, DSSS-OFDM, ERP-DSSS, ERP-CCK,
ERP-PBCC

[Remarks] Available in the following conditions:
System=11g

Note that Frame Format is automatically set to:
ERP-CCK when High Rate Modulation is CCK.
ERP-PBCC when High Rate Modulation is PBCC.

3-36



3.1 Screen Details

Spatial Mapping

[Function] Sets the spatial mapping mode.

[Default] Direct Mapping

[Setting range] Direct Mapping, Spatial Expansion, Edit Mode
[Remarks] Available in the following conditions:

System=11n and PPDU Format=HT Mixed/HT Greenfield
Direct Mapping is available only when: Number of Space
Time Streams=Number of Transmit Chains

Direct Mapping can be set only when: Number of
Transmit Chains=1

3

Edit Mode

[Function] Sets Spatial Mapping Matrix.

[Setting range] -1.00000 - j1.00000 to 1.00000 + j1.00000
[Resolution]  The setting resolution is 0.00001 for both real and

imaginary parts.

Spatial Mapping Matrix
If Spatial Expansion is selected for Spatial Mapping, the values shown in

ueaI0g dnjeg [BULION

Figures 3.1.4.1-1 to 3.1.4.1-3 are applied for calculation. In this case, the
stream is extended from Space Time Streams to Transmit Chains by

using expressions (1) to (6).

(1) Number of Transmit Chains =2, Number of Space Time Streams=1
1
f[l i

(2) Number of Transmit Chains =3, Number of Space Time Streams=1
%[1 1)

(3) Number of Transmit Chains =4, Number of Space Time Streams=1
%[1 11 af

(4) Number of Transmit Chains =3, Number of Space Time Streams=2

o
3

1 0

(5) Number of Transmit Chains =4, Number of Space Time Streams=2

1
NG

(= =
-0 = O
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(6) Number of Transmit Chains =4, Number of Space Time Streams=3

100
J3lo 10
2100 0 1
100

If Edit Mode is selected for Spatial Mapping, one of the Spatial Mapping
Matrix windows shown in Figures 3.1.4.1-1 to 3.1.4.1-3 is displayed, on
which the spatial mapping can be edited. Selecting an element on the
matrix displays the Input Complex Data window shown in Figure
3.1.4.1-4, on which numerical values can be entered. The number of
elements on the matrix depends on the value set for Number of Transmit
Chains. Refer to Table 3.1.4.1-5.

Spatial Mapping Matrix

Spatial Stream 1

Spatial Stream 2

Trangmit Chain 1

0.70711

070711

Transmit Chain 2

070711

-0.70711

Cancel |

Figure 3.1.4.11

Spatial Mapping Matrix setting window (Number of

Transmit Chains= 2)

Spatial Strearn 1

Spatial Stream 2 Spatial Stream 3

057735 0.57735

Transmit Chain 1 0.57735
Transmit Chain 2 057735
Transmit Chain 3 0.57735

-0.28868 +j0.50000 -0.28868 -] 0.50000
-0.28868 - ) 0.50000 -0.28865 +j 0.50000

Cancel |

Figure 3.1.4.1-2 Spatial Mapping Matrix setting window (Number of
Transmit Chains= 3)

Spatial Mapping b

Spatial Stream 1 Spatial Stream 2 Spatial Stream 3 Spatial Stream 4 |
Transmit Chain 1 0.50000 -0.50000 0.50000 0.50000
Transmit Chain 2 0.50000 0.00000 +j 050000 -0.50000 0.00000-j0.50000
Transmit Chain 3 0.50000 -0.50000 0.50000 -0.50000
Transmit Chain 4 -0.50000 0.00000-j0.50000 -0.50000 0.00000 +j0.50000

e |

Figure 3.1.4.1-3 Spatial Mapping Matrix setting window (Number of
Transmit Chains= 4)
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Input Gomplex Data x|

Ihput Complex Data

[ Dooooo «j [ 00000

Figure 3.1.4.1-4 Input Complex Data window

Table 3.1.4.1-5 Relationship between Number of Transmit Chains and
the Displayed Element Count

3

Number of Transmit Chains | Displayed Element Count

1 Does not display

: Z
2 2 X 2 matrix S
3 3 X 3 matrix E
4 4 X 4 matrix C'TJ
o
Gl =
[Function] Sets the guard interval. 'c_am
[Default] Long &
[Setting range] Short, Long =
[Remarks] Available in the following conditions:
System=11n and PPDU Format=HT Mixed/HT Greenfield
Smoothing
[Function] Enables/disables smoothing processing.
[Default] Off
[Setting range] On, Off
[Remarks] Available in the following conditions:

System=11n and PPDU Format=HT Mixed/HT Greenfield

Not Sounding

[Function] Enables/disables Not Sounding processing.
[Default] On

[Setting range] On, Off

[Remarks] Available in the following conditions:

System=11n and PPDU Format=HT Mixed/HT Greenfield
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Number of Transmit Chains

[Function] Sets Number of Transmit Chains.
[Default] 1

[Setting range] 1 to 4

[Remarks] Available in the following conditions:

System=11n and PPDU Format=HT Mixed/HT Greenfield
A value equal to or greater than that set for Number of
Space Time Streams can be set for Number of Transmit
Chains.

Number of Space Time Streams

[Function] Sets the number of space time streams.
[Default] 1

[Setting range] 1 to 4

[Remarks] Available in the following conditions:

System=11n and PPDU Format=HT Mixed/HT Greenfield
A value equal to or greater than that set for Number of
Spatial Streams can be set for Number of Space Time

Streams.

Number of Extension Spatial Streams

[Function] Sets Number of Extension Spatial Streams.

[Default] 0

[Setting range] 0 to (Number of Transmit Chains — Number of Space
Time Streams)

[Remarks] Available in the following conditions:
System=11n and PPDU Format=HT Mixed/HT Greenfield

Half Bandwidth

[Function] Sets the carrier arrangement when Bandwidth = 40 MHz.

[Default] N/A

[Setting range] Lower Mode, Upper Mode, N/A

[Remarks] This is available only when System=11n and
Bandwidth=40 MHz. Only N/A can be set when in
MCS32.

Only the lower 20 MHz of a 40 MHz channel is
transmitted when Lower Mode is specified, while only the
upper 20 MHz of a 40 MHz channel is transmitted when
Upper Mode is specified. N/A transmits 40 MHz channel

asis.
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3.1.4.2 MAC parameters(System = other than 11ac)

When MPDU or A-MPDU is selected in the tree view, the following items
are displayed in the PHY/MAC parameter list. MAC parameter settings
can be different between MPDU and A-MPDU.

Data Length
[Function]
[Default]

[Setting range]

[Remarks]

Sets the data wavelength.

The default value for each System is as follows:
System=11a, 11g (Frame Format=DSSS-OFDM,
ERP-OFDM), 11j, 11p:

966 [octet(s)]

System=11b, 11g (Frame Format=ERP-DSSS, ERP-PBCC,
ERP-CCK):

990 [octet(s)]

System=11n:

4062 [octet(s)]

System=11n and PPDU Format=Non-HT:

4061 [octet(s)]

System=11n and

PPDU Format=HT Mixed/HT Greenfield:

4062 [octet(s)]

The setting range for each system is as follows:
System=11a, 11b, 11g, 11j, 11p, or System=11n and PPDU
format=Non-HT:

1 to (4095-Diff)

When System=11n, and PPDU Format=HT Mixed/HT
Greenfield:

1 to (65535-Diff)

Diff refers to a value (octets) obtained by subtracting the
value of Total Length (MAC header + FCS) from the total
number of MAC parameters that are set to Off in the

3
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MAC Frame Format setting window.
Total Length=40 [octet(s)]
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MPDU Length

[Function] Displays the MPDU length.

[Default] The default value for each System is as follows:
System=11a, 11g (Frame Format=DSSS-OFDM,
ERP-OFDM), 11j, 11p:

1000 [octet(s)]

System=11b, 11g (Frame Format=ERP-DSSS, ERP-PBCC,
ERP-CCK):

1024 [octet(s)]

System=11n and PPDU Format=Non-HT:

4095 [octet(s)]

System=11n and

PPDU Format=HT Mixed/HT Greenfield:

4096 [octet(s)]

[Display range] The display range for each system is as follows:
System=11a, 11b, 11g, 11j, 11p, or System=11n and PPDU
format=Non-HT:

(Diff+1) to 4095

When System=11n, and PPDU Format=HT Mixed/HT
Greenfield:

(Diff+1) to 65535

When System=11n, and A-MPDU=0N: (Diff+1) to 4095

MAC Frame Type

[Function] Sets the MAC Frame type.
[Default] General
[Remarks] MAC information can be set.

MAC Frame Type [ Genersl]

Frame Control DurationAD Address 1 Address 2 Address 3 Seq Cortrol Address 4 @oS Cotrol  HT Control Frame Body FCS

o 0500 0000 | FFFFFFFFFFFF D 02 | 0s [ 0000 [ 644020030000 | N =

Figure 3.1.4.2-1 MAC Frame Format setting window (when System =
11n)

3-42



3.1 Screen Details

MAC Data Type

[Function] Sets the type of data assigned to the MAC frame body.
[Default] PNo9fix

[Setting range] PN9fix, PN15fix, 16bit repeat, User File

Data Type Repeat Data

[Function] Sets 16-bit data to be assigned to the MAC frame body.
[Default] 0x0000

[Setting range] 0x0000 to OxFFFF

[Remarks] This parameter is displayed only when 16 bit repeat is

selected for MAC Data Type.

Data Type User File

[Function] Sets a user file to be assigned to the MAC frame body.

[Setting range] Any file can be selected.

[Remarks] This parameter is displayed only when User File is
selected for MAC Data Type.

Refer to Appendix B “User File Format” for details on the

user file format.

Frame Control

[Function] Sets the Frame Control.
[Default] 0x0800

[Setting range] 0x0000 to OxFFFF

Duration/ID
[Function] Sets the Duration/ID.
[Default] 0x0000

[Setting range] 0x0000 to OxFFFF

Address1
[Function] Sets the Address1.
[Default] 0xFFFF FFFF FFFF

[Setting range] 0x0000 0000 0000 to OxFFFF FFFF FFFF
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Address2
[Function]
[Default]
[Setting range]
[Remarks]

Address2 SW
[Function]
[Default]
[Setting range]

Address3
[Function]
[Default]
[Setting range]
[Remarks]

Address3 SW
[Function]
[Default]
[Setting range]

Sets the Address2.

0x2022 2222 2202

0x0000 0000 0000 to OxFFFF FFFF FFFF
Available in the following condition:
System=11n and Address2 SW = On.

Enables/disables the MAC Address2.
On
On, Off

Sets the Address3.

0x50565 5555 5505

0x0000 0000 0000 to OxFFFF FFFF FFFF
Available in the following condition:
System=11n and Address3 SW = On.

Enables/disables the MAC Address3.
On
On, Off

Sequence Control

[Function]
[Default]
[Setting range]
[Remarks]

Sets the Sequence Control.

0x0000

0x0000 to OxFFFF

Available in the following condition:
System=11n and Sequence Control SW = On.

Sequence Control SW

[Function]
[Default]
[Setting range]

Enables/disables the Sequence Control.
On
On, Off
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Address4
[Function] Sets the Address4.
[Default] 0x644D 2003 0000
[Setting range] 0x0000 0000 0000 to OxFFFF FFFF FFFF
[Remarks] Available in the following condition:
System=11n and Address4 SW=0n.
Address4 SW
[Function] Enables/disables the MAC Address4.
[Default] On 3

[Setting range] On, Off

System=11n and QoS Control SW=0n.

QoS Control g
[Function] Sets the QoS Control. E
[Default] 0x0000 &,
[Setting range] 0x0000 to OxFFFF Q
[Remarks] Available in the following condition: g
)]
e
H
@
®
B

QoS Control SW
[Function] Enables/disables the QoS Control.

[Default] Off

[Setting range] On, Off

[Remarks] Available in the following condition:
System=11n

HT Control

[Function] Sets the HT Control.

[Default] 0x0000 0000

[Setting range] 0x0000 0000 to OxFFFF FFFF

[Remarks] Available in the following condition:

System=11n and HT Control SW=0n.

HT Control SW
[Function] Enables/disables the HT Control.

[Default] Off

[Setting range] On, Off

[Remarks] Available in the following condition:
System=11n
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MAC FCS
[Function] Enables/disables the MAC FCS.
[Default] On

[Setting range] On, Off

Increment Sequence Number

[Function] Enables/disables the Increment Sequence Number.
[Default] Off

[Setting range] On, Off

[Remarks] If set to On, the count-up operation starts from the upper

12 bits of the value specified for Sequence Control,
incrementally at each interval specified by Sequence
Number Increment Period.

Sequence Number Increment Period

[Function] Sets the interval to count up the sequence number.
[Default] 1

[Setting range] 1 to 15

[Remarks] This is available when Increment Sequence Number or

Increment Fragment Number is set to On.

Increment Fragment Number

[Function] Enables/disables the Increment Fragment Number.
[Default] Off

[Setting range] On, Off

[Remarks] If set to On, the count-up operation starts from the lower

4 bits of the value specified for Sequence Control,
incrementally for each packet at each interval specified by

Sequence Number Increment Period.
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3.1.4.3 PHY parameter (System=11ac)

When MPDU or A-MPDU under User# is selected in the tree view, the
following items are displayed in the PHY/MAC parameter list.
All PHY parameter values for each User# are the same for MPDU and

A-MPDU.

Scramble

[Function] Enables/disables scramble processing. 3
[Default] On

[Setting range] On, Off

MCS

[Function] Sets the MCS.

[Default] 8

[Setting range] 0to 9
[Remarks] The setting range of MCS changes depending on the
setting of Bandwidth, Number of Spatial Streams.

ueaI0g dnjeg [BULION

Details about the parameters when MCS is set are
defined in IEEE P802.11ac¢/D2.0, January 2012 22.5.

Number of Spatial Streams

[Function] Sets the number of spatial streams.

[Default] 1

[Setting range] 1 to 8

[Remarks] The setting range is 1 to 4 when the user mode is Multi
User.

Modulation

[Function] Displays the modulation scheme of PSDU.

[Default] 256QAM

[Display range] BPSK, QPSK, 16QAM, 64QAM, 256QAM
[Remarks] The value depends on MCS.

Code Rate
[Function] Displays the code rate.
[Default] 3/4

[Display range] 1/2, 2/3, 3/4, 5/6
[Remarks] The value depends on MCS.
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Coding

[Function] Sets of the coding is On or Off.
[Setting range] On

[Remarks] Fixed to On for System=11ac.
Coding Mode

[Function] Sets the coding mode.

[Setting range] BCC
[Remarks] Fixed to BCC for System=11ac.

BCC Interleaver

[Function] Enables/disables BCC Interleaver.
[Setting range] On
[Remarks] Fixed to On for System=11ac.

LDPC Tone Mapper

[Function] Enables/disables .
[Default] On

[Setting range] On, Off

[Remarks] Void for System=11ac.

Number of Space Time Streams

[Function] Sets the number of space time stream.

[Default] 1

[Setting range] The same value as Number of Spatial Stream,
Number of Spatial Streamx2

[Remarks] Number of Spatial StreamsX2 is settable only when
Number of Spatial StreamsX2 < Number of Transmit
Chains.
When the user mode is set to Multi User, Number of
Spatial StreamsX2 is not settable unless Number of
Spatial Streams < 2 for each User#.

Group ID
[Function] Sets the group ID.
[Default] 0x3F  (User Mode = Single User)
0x01 (User Mode = Multi User)
[Setting range] 0x00, 0x3F (User Mode = Single User)

0x01 to 0x3E (User Mode = Multi User)
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3.1
Partial AID
[Function] Sets Partial AID.
[Default] 0x000

[Setting range] 0x000 to 0x1FF
[Remarks] Void when User Mode = Multi User.

TXOP PS NOT ALLOWED

[Function] Sets TXOP PS NOT ALLOWED.
[Default] 1

[Setting range] 0, 1
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3.1.4.4 MAC parameter (System=11ac)

When MPDU or A-MPDU under User# is selected in the tree view, the
following items are displayed in the PHY/MAC parameter list.

All PHY parameter values for each User# are the same for MPDU and
A-MPDU.

A-MPDU
[Function] Enables/disables A-MPDU for each User#.
[Default] Off

[Setting range] On, Off
[Remarks] If A-MPDU is set to Off in one A-MPDU#, all
MPDU/A-MPDU# under other User#s are all set to Off.

Data Length
[Function] Set the data length.
[Default] 4062 [octet(s)]
[Setting range] 1 to (65535-Diff) (A-MPDU=0ff)
1 to (16384-Diff) (A-MPDU=0On)
[Remarks] Diff=Total Length(Mac Header+FCS)
—(Sum of MAC parameters [octet(s)] that are Off on
MAC Frame Format setting window.)
Total Length=40 [octet(s)]
When Oversampling Ratio=8, Bandwidth=20 MHz,
MCS=0, Number of Spatial Streams=1, A-MPDU=0ff:
1 to (42500-Diff)
When the setting range is changed from 1 to (65535-Diff)
to 1 to (42500-Diff), the setting of MAC parameter are
automatically initialized.

MPDU Length

[Function] Displays the MPDU length.

[Default] 4096 [octet(s)]

[Display range] (Diff+1) to 65535 (A-MPDU=0ff)
(Diff+1) to 16384 (A-MPDU=0n)

[Remarks] When Oversampling Ratio=8, Bandwidth=20 MHz,
MCS=0, Number of Spatial Streams=1, A-MPDU=0ff:
(Diff+1) to 42500
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Total A-MPDU Length

[Function] Displays the total A-MPDU Length directly under each
User#.

[Display range] 1 to 262140

[Remarks] Void when A-MPDU is Off.

When Oversampling Ratio=8, Bandwidth=20 MHz,
MCS=0, Number of Spatial Streams=1:
1 to 42500

3

MAC Frame Type

[Function] Sets the type of MAC Frame.
[Default] General
[Remarks] Sets the MAC information.

MAGC Frame Format

Address 2 Address 3 Address 4 @oS Cotrol  HT Control

......... D 02 | 05 | 0000 [ 644020030000 | T =

Frame Control DurationAD Address 1 Seq Cortrol Frame Body FCS

O 0300 0000

ueaI0g dnjeg [BULION

Figure 3.1.4.4-1 MAC Frame Format setting window (System = 11ac)

MAC Data Type

[Function]
[Default]
[Setting range]

Sets the data type to be inserted into Mac Frame body.
PNOfix
PNO9fix, PN15fix, 16bit repeat, User File

Data Type Repeat Data

[Function]
[Default]
[Setting range]
[Remarks]

Data Type User
[Function]
[Setting range]
[Remarks]

Sets the 16 bit data to be inserted into Mac Frame body.
0x0000

0x0000 to OxFFFF

This parameter is displayed only when 16 bit repeat is
selected for MAC Data Type.

File

Sets the user file to be inserted into Mac Frame body.
Any file can be selected.

This parameter is displayed only when User File is
selected for MAC Data Type.

Refer to Appendix B “User File Format” for details on the

user file format.
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Frame Control
[Function]
[Default]
[Setting range]

Duration/ID
[Function]
[Default]
[Setting range]

Address1
[Function]
[Default]
[Setting range]

Address2
[Function]
[Default]
[Setting range]
[Remarks]

Address2 SW
[Function]
[Default]
[Setting range]

Address3
[Function]
[Default]
[Setting range]
[Remarks]

Address3 SW
[Function]
[Default]
[Setting range]

Sets the frame control.
0x0800
0x0000 to OxFFFF

Sets Duration/ID.
0x0000
0x0000 to OxFFFF

Sets MAC Addressl1.
0xFFFF FFFF FFFF
0x0000 0000 0000 to OxFFFF FFFF FFFF

Sets MAC Address2.

0x2022 2222 2202

0x0000 0000 0000 to OxFFFF FFFF FFFF
Available in the following condition:
Address2 SW = On

Enables/disables MAC Address2.
On
On, Off

Sets MAC Address3.

0x5055 5555 5505

0x0000 0000 0000 to OxFFFF FFFF FFFF
Available in the following condition:
Address3 SW = On

Enables/disables MAC Address3.
On
On, Off
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Sequence Control
[Function] Sets the Sequence Control.
[Default] 0x0000
[Setting range] 0x0000 to OxFFFF
[Remarks] Available in the following condition:
Sequence Control SW = On
Sequence Control SW
[Function] Enables/disables the Sequence Control.
[Default] On
[Setting range] On, Off
Address4
[Function] Sets MAC Address4.
[Default] 0x644D 2003 0000
[Setting range] 0x0000 0000 0000 to OxFFFF FFFF FFFF
[Remarks] Available in the following condition:
Address4 SW = On
Address4 SW
[Function] Enables/disables MAC Address4.
[Default] On

[Setting range] On, Off

QoS Control

[Function] Sets the QoS Control.

[Default] 0x0000

[Setting range] 0x0000 to OxFFFF

[Remarks] Available in the following condition:

QoS Control SW = On

QoS Control SW

[Function] Enables/disables the QoS Control.
[Default] Off

[Setting range] On, Off

HT Control

[Function] Sets the HT Control.

[Default] 0x0000 0000

[Setting range] 0x0000 0000 to OxFFFF FFFF
[Remarks] Available in the following condition:

HT Control SW = On
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HT Control SW

[Function] Enables/disables the HT Control.
[Default] Off

[Setting range] On, Off

MAC FCS
[Function] Enables/disables the MAC FCS.
[Default] On

[Setting range] On, Off

Increment Sequence Number

[Function] Enables/disables the Increment of Sequence Number.
[Default] Off

[Setting range] On, Off

[Remarks] If the Increment of Sequence Number sets to On, the

count-up operation starts from the upper 12 bits of the
value specified for Sequence Control, incrementally at
each interval specified by Sequence Number Increment
Period.

Sequence Number Increment Period

[Function] Sets the interval to count up the sequence number.

[Default] 1

[Setting range] 1 to 15

[Remarks] This is available when Increment Sequence Number or
Increment Fragment Number is set to On.

Increment Fragment Number

[Function] Enables/disables the Increment Fragment Number.
[Default] Off

[Setting range] On, Off

[Remarks] If Increment Fragment Number sets to On, the count-up

operation starts from the lower 4 bits of the value
specified for Sequence Control, incrementally for each
frame at each interval specified by Sequence Number
Increment Period.
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3.1.5 Export File screen

When “Calculation” is selected from the Edit menu or the 4l | tool

button is clicked on the main screen, the Export File screen is displayed.

The Export File screen is displayed when generating a waveform pattern.
In this screen, the output destination folder, package name, file name,
and comment for the waveform pattern to be generated can be specified.

When MG3710 or MG3700 is selected in the Select instrument screen,
the Package (Combination File) box is displayed as well.

3

When the system is 11ac and the bandwidth is other than 80+80 MHz,

the waveform files as many as the specified antenna number are

generated. g
If the antenna number is 2 or more, the file to be generated has an E
underscore and antenna number at its name end as “Tx_Antenna_0". =B
When the system is 11ac and the bandwidth is 80+80 MHz, “Low” is %
added to the end of the waveform file name of SG1 and “Up” to that of ,_g
SG2. 7))
e}

H

- g
Note: S

The number of waveform patterns (Antenna Port items) to be
generated and the Export File screen change depending on the setting
of Number of Antennas. See Figures 3.1.5-1 to 3.1.5-6.

Note:
When launching IQproducer on the MG3710, the Package
(Combination File) box (shown in Figures 3.1.5-1 and 3.1.5-3—3.1.5-6)
is displayed if the version is earlier than 14.01, but is not displayed if
the version is 14.01 or later.
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Export File Lﬂ
Export Path: |O:¥Pmritsu¥1@producer¥WLF\N¥Data J
Package: 'L AN
Package:

{Combination File) HERIE
Export File Mame: |IEEE8|32_1 in

Comment:

[Ewi=40MHz

[MCST

|

Cancel

Output destination folder
selection button

— Package name

<«——Package name
(Combination File)

File name

Comment

v

Figure 3.1.5-1 Export File screen (Select instrument = MG3710 or MG3700)

~

Export File

|25

Output destination folder

Export Path:

Package:

Export File Mame:

Comment:

|55igna| finalvzer¥svetem#tavetor méwL AN J

[WLAN

[IEEE202_11n

[EWi=40MHz

[MCS7

Cancel

selection button

«— Package name
——_ File name

Comment

v

Figure 3.1.5-2 Export File screen (Select instrument=MS269x or MS2830)
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Export File

Output destination folder

Export Path: |O:¥F\nritsu¥l@prnducer¥WLF\N¥Data

Package: [WMLAN
Package:

{(Combination File) [WLANG
Expart File Mame: |IEEE8I32_1 In

Tx fntenna 0 |IEEE802_1 n_0

Tx Antenna 1:|IEEE802_11n_1

Tx Antenna 2 |IEEE802_1 In_2

Tx Ariterna 3 [IEEES02_11n_3

Comment:

[EWE=40MHz

[MGS 3]

|

Cancel

4 selection button
«— Package name

Package name
(Combination File)
¥~ File name

4 Antenna Port display

} / Comment

3

Figure 3.1.5-3 Export File screen (when Number of Antennas = 4)

o]

Export File
Expart Path: |O:¥Hnritsu¥1@prnducer¥WLP.N’-\EData J
Package: ['WLAN
Package:
{(Combination File) [LAE
Export File Mame: |802_Hac

T Ariterna 0 [B02_1 Tac_Low

[802_11ac_Up

Comment:

Cancel
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Output destination folder

+«— selection button

4/Package name

<«—Package name
(Combination File)

\File name
} \Antenna Port display

Comment

Figure 3.1.5-4 Export File screen (IEEE 802.11ac and Bandwidth =80+80 MHz )
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Export File (e S Output destination folder
; 4 selection button
Export Path: |O:¥Pmr|tsu¥IQpr0ducer¥WLAN¥Data J
Packags: [WLAH «+—Package name
Packaee:
{Combination File) WLANC ‘\PC?Ckabg'e rt]'am[e:]
Export File Mame:  [302_11ac (Combination File)
File name

T Arterna 0:[802_11ac_0

¥~ Antenna Port display

Tx Antenna T:[802_11ac_7

Comment:

| <4+— Comment
|

|

Cancel

Figure 3.1.5-5 Export File screen (IEEE 802.11ac and Number of Antennas = 8)

Export File e Output destination folder

: 4 selection button

Export Path: |O:¥Pmr|tsu¥IQ|:-rc-ducer¥WLP.N¥Data J

Packags: [WLAN <4— Package name

Package:

(Combimation File) 1WLANC <—__ Package name

Export File Name:  [802_11ac \ (Combination File)

~N
T Arterna 0:[302_11ac_Low_0 File name

[802_11ac_Up_0

F ¥~ Antenna Port display

Tx Brterna T:[802_11ac_Low_7

[802_11ac_Up_7

Camment:

J
I
I <+——Comment
I

Cancel

Figure 3.1.5-6 Export File screen (IEEE 802.11ac, Bandwidth =80+80MHz and
Number of Antennas = 8)
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3.1 Screen Details

Only 1-byte alphanumeric characters and the following symbols can be

used for a file name.

'%&()+="{}_-"@Il

After setting the package name, file name, and comment for the
waveform pattern to be generated, click OK on the Export File screen.
The Calculation screen shown in Figure 3.1.6-1 is displayed and
waveform pattern generation starts (the package name and file name

must be set to start waveform pattern generation). 3

When started with MS269x or MS2830A and when MS269x or MS2830 1s

selected in the in the Select instrument screen, waveform pattern files

generated by this application are saved in the following directory: g

H

Installed OS Export destinstion folder E

Windows Embedded Standard 7, | C:\Anritsu\Signal Analyzer\ OC{J
Windows 10, Windows 11 System\Waveform =1
Other than above C:\Program Files\Anritsu Corporation\ ©
Signal Analyzer\System\Waveform QUJ

@

B

When used with MG3710A, the files are saved in the following directory:
C\Anritsu\MG3710A\User Data\Waveform

In other cases, the output destination folder can be selected from the
Browse for Folder screen shown in Figure 3.1.5-7, which is displayed by
clicking the output destination folder selection button on the Export File

screen.

Browse for Folder

Select Folder

F-{C5) MY |
B3 TOMA

-4 ) TD-5COMA

{2 TimeDomain

|3 Transfer

0T W _CDMA

& WLAN J
) PELE]

- 3) sampleuserfils

L) Tmp

BIHET) ¥G-PHS

) cal ;I

.17 Dinrornents and Sektinne

0K I Cancel |

Figure 3.1.5-7 Browse for Folder screen

If an export destination folder is not selected, the generated waveform

pattern will be saved in the following folder:
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XA\IQproducer\WLAN\Data
(“X:\IQproducer” indicates the folder where the IQproducer™ is
installed.)
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3.1 Screen Details

3.1.6 Calculation screen
Clicking Calculation & Load, Calculation & Play, or the OK button on
the Export File screen will start the waveform generation.

The Calculation screen is displayed while a waveform pattern is being
generated. On this screen, the progress bar is displayed indicating the
generation process of the waveform pattern and the progress of the

waveform pattern generation. The generation of the waveform pattern
can be stopped by clicking the Cancel button. When cancelled, it returns 3

to the main screen.

Progress report ——_ [y -

[ Acjusting Lewvel ]
181 Stream

Progress bar
‘\ij

Cancel button

Z
@]
H
=
)
e
0]
@
+
et
=)
0]
o
H
¢
¢}
B

Figure 3.1.6-1 Calculation Screen (In Progress)

After waveform pattern generation is finished, the message “Calculation
Completed.” is displayed in the progress window and the Cancel button
changes to the OK button.

When the generation is complete, you can return to the setting screen by
clicking the OK button. After waveform generation, two files with .wvi

and .wvd extension are output.

Calculation

Creating Parameter File... ﬂ
[ Generating Packets |
[ Acljusting Lervel ]
111 Stream
[ Generating Mewy File |
111 Stream

Calculation Completed.

Figure 3.1.6-2 Calculation Screen (Completed)
Note:
When using this software on MG3710A, and selecting Calculation
& Load or Calculation & Play, the waveform generation ends

without displaying the above screen.
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When performing Calculation & Load with System=11ac and
Bandwidth = 80+80MHz, the waveforms are loaded to the both
SG1(Low) and SG2(Up) and four files are output.
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3.1 Screen Details

3.1.7 Calculation & Load

Note:
This function is available only when this software is used on
MG3710A.

When the 2nd Vector Signal Generator (option) is installed and
Calculation & Load is selected, the Select SG screen is displayed after

the completion of waveform generation.

3

SG1 SG2 ‘

Figure 3.1.7-1 Select SG Screen

Select the loading destination on Select SG screen to start loading of the

generated waveform pattern.

However, when Bandwidth is 80+80 MHz, the loading of the waveform
pattern starts without displaying Select SG screen.

ueaI0g dnjeg [BULION

Note:
To exit this screen without loading the waveform pattern, click the

Cancel button in the Load Setting screen.

When performing Calculation & Load on normal setup screen for
plural waveform patterns generated with 2 or more Number of
Antennas, load the file of the waveform pattern with the biggest
order number. However, when the bandwidth is 80+80MHz,
Calculation & Load is not applicable for plural waveform patterns

generated with 2 or more Number of Antennas.

If the version of IQproducer is earlier than 14.01, the sequence file
(wvec file) of the waveform pattern with the biggest order number is
loaded when plural waveform patterns are generated with 2 or

more Number of Antennas.

3-63



Chapter 3 Normal Setup Screen

3.1.8 Calculation & Play

Note:
This function is available only when this software is used on
MG3710A.

When Calculation & Play is selected, after waveform creation is
completed, the created waveform is loaded into memory, selected and
output.

When the 2nd Vector Signal Generator (option) is installed, the Select SG
screen is displayed before the start of waveform generation. This screen
1s used to select the signal generator for outputting the created waveform

pattern.

sa1 ‘ 5G2 ‘

Figure 3.1.8-1 Select SG Screen

However, when the system is 11ac and the bandwidth is 80+80 MHz, SG
Setting screen appears instead of Select SG screen and the waveforms
are loaded to SG1 and SG2 simultaneously. At that time, SG1 and SG2
move to trigger stand-by state to match the timing of waveform outputs

of SG1 and SG2.
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Screen Details

On this screen, the frequency and amplitudes are settable for SG1 and

SG2 separately.

SG Setting

|

=G

Export File Name

Frequency

Amplitude

3G2

Export File Name

Frequency

Amplitude

802.11ac_Low

1.000 000 000 00

-144.0

802.11ac_Up

1.000 000 000 DO

-144.0

0K

Cancel

GHz

dBm

GHz

dBm

Note:

Figure 3.1.8-2 SG Setting screen

3
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When performing Calculation & Play on normal setup screen for

plural waveform patterns generated with 2 or more Number of

Antennas, select the file of the waveform pattern with the biggest
order number. However, when the bandwidth is 80+80MHz,
Calculation & Play is not applicable for plural waveform patterns

generated with 2 or more Number of Antennas.

If the version of IQproducer is earlier than 14.01, select the

sequence file (wvec file) of the waveform pattern with the biggest

order number when plural waveform patterns are generated with 2

or more Number of Antennas.
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3.2 Waveform Pattern Generation Procedure
3.2.1 IEEE 802.11n waveform

This section shows a procedure for creating a waveform pattern, using an
IEEE 802.11n waveform pattern as an example.

<Procedure>

1. Start the software.

2.  Set the common parameters as shown in Table 3.2.1-1. The
parameters that are not shown below are used with their default
values, or are automatically set according to other parameter

settings.

Table 3.2.1-1 Settings for common parameters

Common
System 11n
Number of Packets 1
Number of Antennas 1
Scramble Initial Value 0x5D
Oversampling Ratio 2
Sampling Rate 40 MHz
Bandwidth 20 MHz
Duty Cycle 50.00%
Burst On Length 544 us
Burst Off Length 544 us
Burst Period 1088 us
Repeat Count 1000
A-MPDU Off
Filter
Filter Type | None
Spectrum Shaping
Windowing Length | 8

3. Click MPDU in the tree view and set the PHY/MAC parameters as
shown in Table 3.2.1-2 and 3.2.1-3.
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3.2 Waveform Pattern Generation Procedure

Table 3.2.1-2 Settings for PHY

PHY
PPDU Format HT Mixed
MCS 7
Number of Spatial Streams 1
Modulation 64QAM
Code Rate 5/6
Spatial Mapping Direct Mapping
GI Long
Smoothing Off
Not Sounding On
Number of Transmit Chains 1
Number of Space Time Streams 1
Number of Extension Spatial 0

Streams

Table 3.2.1-3 Settings for MAC

MAC
Data Length 4062
MPDU Length 4096
MAC Frame Type General
Frame Control 0x0800
Duration/ID 0x0000
Address1 0x FFFF FFFF FFFF
Address2 0x 2022 2222 2202
Address3 0x 5055 5555 5505
Sequence Control 0x0000
Address4 0x 644D 2003 0000
MAC FCS On
MAC Data Type PNo9fix
Increment Sequence Number Off
Increment Fragment Number Off
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Chapter 3 Normal Setup Screen

Click Calculation to open the Export File screen, and specify the
output destination with Export Path. Next, select WLAN for
Package and specify MCS7_MIX_20M for Export File Name, and
then click OK.

The Calculation screen is displayed and waveform pattern
generation starts. After the calculation is completed, click OK to

finish the waveform generation.

The MCS7_MIX_20M.wvi, MCS7_MIX_20M.wvd and
MCS7_MIX_20M.xml files are output to the folder selected on the
Export File screen (described in Section 3.1.5).

If IQproducer is started in the MG3700A mode, the
MCS7_MIX_20M_.wvi, MCS7_MIX_20M_.wvd, and
MCS7_MIX_20M.wvec files are also output in addition to these files.

The wvc file is a scenario file used to specify how many times to
repeatedly output the waveform patterns, as well as to specify the
combination of waveform patterns. If a wvc file that is output from
the MG3700A is selected, the waveform patterns are output the
number of times set by Repeat Count (Common parameter).

For details of operation, refer to each one of the following:

o MG3700A Vector Signal Generator Operation Manual (Mainframe)

3.5.2 (3) “To execute continuous operations in Defined mode”

o MG3710A/MG3710F Vector Signal Generator MG3740A Analog

Signal Generator Operation Manual (Mainframe)

7.3.2 “Pattern generation mode”
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3.2 Waveform Pattern Generation Procedure

3.2.2 IEEE 802.11ac waveform

This section describes the waveform pattern generation procedure, using
the IEEE 802.11ac waveform pattern as an example.

<Procedure>

1. Start the software.

2. Set the common parameters as Table 3.2.2-1. The parameters that
are not listed below are used with their default values, or are
automatically set according to other parameter settings.

For Burst On Length, Burst Off Length, and Burst Period, their
values calculated after setting the PHY and MAC parameters are

3

set. Z
=]
Table 3.2.2-1 Settings for common parameters E
Common oc?:
System llac g
Number of Packets 1 w
Number of Antennas 1 %
Total Output Packets 1000 g
Oversampling Ratio 2
Sampling Rate 160 MHz
Bandwidth 80 MHz
Duty Cycle 50.00%
Burst On Length 128 us
Burst Off Length 128 us
Burst Period 256 us
Repeat Count 1000
Scramble Initial Value 0x5D
Filter
Filter Type | None
Spectrum Shaping
Windowing Length | 8
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Table 3.2.2-2 Settings for IEEE802.11ac

IEEE802.11ac

PPDU Format VHT
User Mode Single User
Number of Transmit Chains 1
Spatial Mapping Direct Mapping
GI Long
1

Total Number of Space Time
Streams

Click User0/MPDU in the tree view and set the PHY/MAC
parameters as Table 3.2.2-3 and 3.2.2-4.

Table 3.2.2-3 Settings for PHY

PHY
Scramble On
MCS 9
Number of Spatial Streams 1
Modulation 256QAM
Code Rate 5/6
Coding Mode BCC
Coding On
BCC Interleaver On
Number of Space Time Streams 1
Group ID 0x3F
Partial AID 000
TXOP PS NOT ALLOWED 1
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Table 3.2.2-4 Settings for MAC

MAC
A-MPDU Off
Data Length 4062
MPDU Length 4096
MAC Frame Type General
Frame Control 0x0800
Duration/ID 0x0000
Address1 0x FFFF FFFF FFFF
Address2 0x 2022 2222 2202 3
Address3 0x 5055 5555 5505
Sequence Control 0x0000
Address4 0x 644D 2003 0000 Z
MAC FCS On 5
MAC Data Type PNOfix =B
Increment Sequence Number Off OCP
Increment Fragment Number Off g
&2
Click the Calculation button to display the Export File screen. P
Specify the output destination with Export Path. Next, select WLAN 8

for Package and specify MCS9_80M for Export File Name, and then
click OK.

The Calculation screen is displayed and waveform pattern
generation starts. After the calculation is completed, click OK to

finish the waveform generation.

The MCS9_80M.wvi, MCS9_80M.wvd and MCS9_80M.xml files are
output to the folder selected on 3.1.5 “Export File screen”.

If IQproducer is started in the MG3700A mode, the MCS9_80M_.wvi,
MCS9_80M_.wvd, MCS9_80M.wvc files are also output in addition
to these files.

The wvec file is a scenario file used to specify how many times to
repeatedly output the waveform patterns, as well as to specify the
combination of waveform patterns. If a wvec file that is output from
the MG3700A is selected, the waveform patterns are output the

number of times set by Repeat Count (Common parameter).

For details of operation, refer to each one of the following:

MG3700A Vector Signal Generator Operation Manual (Mainframe)
3.5.2 (3) “To execute continuous operations in Defined mode”
MG3710A/MG3710F Vector Signal Generator MG3740 Analog Signal
Generator Operation Manual (Mainframe)

7.3.2 “Pattern generation mode”
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3.3 Saving/Reading Parameters

The numeric values and settings for each item can be saved in a

parameter file by using the software.

3.3.1 Saving a parameter file
When running on PC, MS2690A/MS2691A/MS2692A, or MS2830A
1. Select Save Parameter File from the File menu or click the ©

tool button to display the parameter file saving screen.

|)Data

| ) sampleuserfile
ITmp
WLANIQpra_Initialxml

File name: | Save I
Save as type: |Setting Files [* i) ~| Cancel |
4

Figure 3.3.1-1 Parameter file saving screen

2. Specify Save in, enter a file name in the File name text box, and

click Save to save the parameter file.

When running on MG3710A

1. Click the Save Parameter File button in File menu or click the [%

button to display the parameter file saving screen.

ave
Drives  Windows? (¢ - File Name |

Directories File List

FFT =l [WLANIQpro_Initial xml
‘HSDPA

IQproducer

LTE

LTE_ TDD

mesa

MultiCarrier

MWiIMAX Save to

TD-SCDMA G¥Anritsu¥ [Qproducer¥ WLANY
TDMA

TimeDomain

Transfer

W ONMA =l Default Root

OK Cancel

Figure 3.3.1-2 Parameter file saving screen (MG3710A)
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2. Select the folder to store the file in the Directories field, and then

enter the name of the file using the File Name box. Click OK to save
the parameter file. To initialize the setting in the Directories field,
click the Default Root button.

3.3.2 Reading a parameter file

When running on PC, MS2690A/MS2691A/MS2692A, or MS2830A

When running on MG3710A

1. Select Save Parameter File from the File menu or click the ¥}
tool button to display the parameter file saving screen. 3

|)Data

| ) sampleuserfile
ITmp
WLANIQpra_Initialxml

Z
=}
=1
B
3]
—
[0)]
@
t+
=
=)
[00]
]
=
®
@
(=]

File name: | Open I
Files of type: [ Setting Files [ smi] ~| Cancel |
4

Figure 3.3.2-1 Parameter file reading screen

2. Select a parameter file to be read from the file list, and then click
Open to read the selected parameter file.

X:\IQproducer\WLAN\sampleuserfile

The sample parameter files for creating a wave pattern are stored in this
folder (X:\IQproducer is the IQproducer™ installation folder).

1. Select Recall Parameter File from the File menu or click the &
tool button to display the parameter file reading screen.

3-73



Chapter 3 Normal Setup Screen

Drives  |windows? () v

Directories File List

FFT 2 [WLANIGpro Initialxml
HSDPA

IQproducer

LTE

LTE_TDD J
mesa

MultiCarrier

MWiIMAX

TD-SGDMA

TDMA

TimeDomain

Transfer

W CDMA =] Default Root

OK

Cancel

Figure 3.3.2-2 Parameter file reading screen (MG3710A)

2 Select the directory where the files to be loaded is stored in the
Directories field. Click the desired file from the File List, and click
OK. To initialize the setting in the Directories field, click the Default

Root button.
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3.4 User File Reading Screen

When running on PC, MS2690A/MS2691A/MS2692A, or MS2830A
1. When User File is selected in each layer, the User File reading

screen.

2l x|

Lok im: | 2 sampleusedile j - i ER-

3

File narme: | Open I
Filez of type: |L|$er Data Files [ bpn:. dat;™ ki) j Cancel |

Figure 3.4-1 User file reading screen

P
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2. Select a user file to be read from the file list, and then click Open to
read the selected user file.

If an unsupported User File is selected, an error is displayed. Refer to
Appendix B “User File Format” for details on the user file format.

When running on MG3710A
1. When User File is selected for MAC Data Type setting in the
Channel Setting screen, the user file reading screen is displayed.

ceal
Drives  windons? (0) v

Directories File List
FFT =l [WLANIQpro_Initial.xml
HSDPA

IQproducer

LTE

LTE TDD J

mesa

MultiCarrier

MWiMAX

TD-SCDMA

TDMA

TimeDomain

Transfer

W CNMA >l Default Root

OK Gancel

Figure 3.4-2 User file reading screen (MG3710A)
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2.  Select the directory where the user files to be loaded is stored in the
Directories field. Click the desired file from the File List, and click
OK. To initialize the setting in the Directories field, click the Default
Root button.

If an unsupported User File is selected, an error is displayed. Refer to

Appendix B “User File Format” for details on the user file format.
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3.5 Graph Display

The generated waveform pattern can be displayed in a CCDF, FFT, and

Displaying CCDF graph

Time Domain graph by using this software. For details of each graph

display, refer to each one of the following:

When making a graph from the waveform patterns generated with the
system 1lac and the bandwidth 80+80 MHz, a lower waveform is selected

automatically.

o MG3700A/MG3710A/MG3710F Vector Signal Generator MG3740A
Analog Signal Generator Operation Manual (IQproducer™)

3

4.3 “CCDF Graph Display”, 4.4 “FFT Graph Display”, 4.13 “Time

Domain Graph Display”

o MS2690A/MS2691A/MS2692A or MS2830A/MS2840A Signal Analyzer
Vector Signal Generator Operation Manual (IQproducer™)
4.3 “CCDF Graph Display”, 4.4 “FFT Graph Display”, 4.9 “Time

Domain Graph Display”
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1. Generate a waveform pattern menu by executing “Calculation”.
2. Select CCDF from the Simulation menu or click the ! tool
button. The CCDF Graph Monitor screen shown in Figure 3.5-1 is

displayed with the trace of the generated waveform pattern.

Bl cCoDF Graph Monitor

Fik Edi
ecen
5
= —_ Grest Factor 67061GE)
10+
=
- :
1
a —
:
o =0
= =
- 001
™ Gaussian Trace
0001 -
Delets
Sampling Paints 00001 -} ; ; | ; i T ] ] | i
2174 2 4 5 8 1 12 14 18 & E
Peak Pomer / fve. Pomer (3187
Sempling
Rang= 0 - e Sl Gursor Position
kAR 0000 - | oo oan
Data Paints 7764 @B) 00000
FE Off Sample Exchidzd @B
Probability | ggp _ | 1000000
Cuick Add Mods Mouse Iteraction ®
Probabilty o
®
A Gursor Full Sesle
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When a waveform pattern is generated by changing parameters and
executing “Calculation” while other traces are displayed in the
CCDF Graph Monitor screen, the trace of the waveform pattern
newly generated can be displayed in either of the following two
methods:

e Displaying the new trace in the same screen as the previous
traces

e Deleting the previous traces to display the new trace

The CCDF, FFT, and Time Domain graphs cannot be

generated at the same time. When displaying one graph while
another graph is being displayed, execute the graph generation
of the former after that of the latter is completed. :

m Displaying the new trace in the same screen as the previous traces
1. Set Add for Quick Add Mode on the lower-left of the CCDF Graph
Monitor screen.

2. When CCDF is clicked in the Simulation menu or X! is clicked,
a trace of the newly generated waveform pattern is added to the
CCDF Graph Monitor screen.

Up to eight traces can be displayed by repeating this procedure.

m When deleting the previous traces to display a new trace:
1. Set Clear for Quick Add Mode on the lower-left of the CCDF

Graph Monitor screen.

2. Select CCDF from the Simulation menu or click the = ! tool

button. The confirmation message shown in Figure 3.5-2 below
appears:

The request for dramine a trace.

There iz a request from the ather I0producer application for drawing a trace.
Delete the displaved trace and draw a new trace?

Mo |

Figure 3.5-2 Confirmation message

Click Yes. The previous traces are deleted, and the trace of the
waveform pattern newly generated is displayed.
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Displaying FFT graph
1. Generate a waveform pattern by executing “Calculation”.

2. Select FFT from the Simulation menu or click the jTﬂ tool
button. The FFT Graph Monitor screen shown in Figure 3.5-3 is

displayed with the trace of the generated waveform pattern.

3

Amplitude
Full Scale e
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Figure 3.5-3 FFT Graph Monitor screen

When a waveform pattern is generated by changing parameters and
executing “Calculation” while other traces are displayed in the FFT
Graph Monitor screen, the trace of the waveform pattern newly
generated can be displayed in either of the following two methods:

e Displaying the new trace in the same screen as the previous
traces

e Deleting the previous traces to display the new trace

The CCDF, FFT, and Time Domain graphs cannot be

generated at the same time. When displaying one graph while
another graph is being displayed, execute the graph generation
of the former after that of the latter is completed. :
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m Displaying the new trace in the same screen as the previous traces
1. Set Add for Quick Add Mode on the lower-left of the FFT Graph
Monitor screen.
2.  When FFT is clicked in the Simulation menu or j_T;-j is clicked,
a trace of the newly generated waveform pattern is added to the
FFT Graph Monitor screen.
Up to four traces can be displayed by repeating this procedure.

m When deleting the previous traces to display a new trace:
1. Set Clear for Quick Add Mode on the lower-left of the FFT Graph
Monitor screen.
2. Select FFT from the Simulation menu or click the jﬂj tool
button. The confirmation message shown in Figure 3.5-4 below

appears:

The request for dramine a trace.

There iz a request from the ather I0producer application for drawing a trace.
Delete the displaved trace and draw a new trace?

Mo |

Figure 3.5-4 Confirmation message

Click Yes. The previous traces are deleted, and the trace of the

waveform pattern newly generated is displayed.
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Displaying the Time Domain graph
1.
2.

Generate a waveform pattern by executing “Calculation”.

-“.‘W"? .
i 1s
clicked, the Time Domain graph screen shown in Figure 3.5-5 is

When Time Domain is clicked in the Simulation menu or

displayed, along with a trace of the generated waveform pattern.

[ Time Domain EEER
File Edi
Eve =] Time {sample)
Graph Type 1.9 Markes o 5000 10000 15000 20000
Leeend : ! i ! :

i MCS7_MIX 20M it

‘ Delete

Semplie o i

Sampling Rate 400000000000 Hz
Sampling Points 21764
Data Points 21764

Scale o ol oz k] 04 a5

e ooovcoo - | oseanss
Titne sample)
Moariiide _ o 5000 10000 15000 20000
-5009.400000 5009400000 . ' . 1 ]
Marker 1

Time (ms}

Marker 2
Full Scale
Marker 3 1
RF Gate 1
| | I I I 1
| Marker Edit 0 o1 0z 0z 04 05
Time (ns)
Guick Add Mode Mouse Interaction Gursor
0272024 0272024 0000000
Time: 1 ms Time2 ms  Time delta ms
Add Cursor
Magnitude 1 1983000000 Magnitude 2 ~1983.000000 1/detta - Hz

Figure 3.5-5 Time Domain screen

When a waveform pattern is generated by changing parameters and
executing “Calculation” while other traces are displayed in the Time
Domain Graph Monitor screen, the trace of the waveform pattern
newly generated can be displayed in either of the following two
methods:

e Displaying the new trace in the same screen as the previous
traces

e Deleting the previous traces to display the new trace

The CCDF, FFT, and Time Domain graphs cannot be
generated at the same time. When displaying one graph while :
another graph is being displayed, execute the graph generation
of the former after that of the latter is completed.
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Chapter 3 Normal Setup Screen

m Displaying the new trace in the same screen as the previous traces
1. Set Add for Quick Add Mode on the lower-left of the Time

Domain Graph Monitor screen.

2. When Time Domain is clicked in the Simulation menu or {/fj

is clicked, a trace of the newly generated waveform pattern is
added to the Time Domain graph screen.
Up to four traces can be displayed by repeating this procedure.

m When deleting the previous traces to display a new trace:
1. Set Clear for Quick Add Mode on the lower-left of the Time

Domain Graph Monitor screen.

2. When Time Domain is clicked in the Simulation menu or {i/fj

is clicked, a message such as that shown in Figure 3.5-6 is
displayed.

The request for drawing a trace.

There iz a request from the other IDpraducer application for drawing a frace.
Delete the dizplaved trace and draw a new trace?

il |

Figure 3.5-6 Confirmation message

Click Yes. The previous traces are deleted, and the trace of the

waveform pattern newly generated is displayed.
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3.6 Auxiliary Signal Output

Select a waveform pattern generated by the WLAN IQproducer™ on this
equipment to output the marker that is synchronized with the RF signal
as an auxiliary signal from the AUX on the rear panel of this equipment.
When creating waveform patterns, markers can be set automatically in
the waveform pattern as shown below.

A waveform pattern with edited markers can be created using the
Marker Edit function for Time Domain graphs.

3

For details of Marker Edit function, refer to each one of the following:

o MG3700A/MG3710A/MG3710F Vector Signal Generator MG3740A
Analog Signal Generator Operation Manual (IQproducer™)
4.13.12 “Marker edit function”

o MS2690A/MS2691A/MS2692A or MS2830A/MS2840A Signal Analyzer
Vector Signal Generator Operation Manual (IQproducer™)
4.9.12 “Marker edit function”

For details of the error range of the auxiliary signals against the RF

ueaI0g dnjeg [BULION

output, refer to each one of the following:

o MG3700A/MG3710A/MG3710FE Vector Signal Generator MG3740A
Analog Signal Generator Operation Manual (IQproducer™)
4.5.6 “Input file format”

o MS2690A/MS2691A/MS2692A or MS2830A/MS2840A Signal Analyzer
Vector Signal Generator Operation Manual (IQproducer™)
4.5.6 “Input file format”
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Chapter 4 FEasy Setup Screen

This chapter explains the Easy Setup screens that are displayed when
this software is installed and running on the MG3710A. The Easy Setup

screens support touch-panel operations.

Note:
In the operation explanations in this chapter, touching the touch
panel and clicking the mouse are both described as “click”.

4.1  Basic Operation .........cccococuvieeeiiiieieeceeeee e 4-2
4.1.1 Datainputmethod .........cccocoiiiiiiiiiiee 4-2
4.2 Screen Details........ccccccooiiiiiiiiiiiiicce e 4-5
4.2.1 Menu and tool buttons..........ccccoeeeeiiiiiiiiiinennnnn. 4-5
4.2.2 T0OOIDAr ..., 4-7
4.2.3 Save/Recall ..., 4-8
4.2.4 Export File screen........cccoooveeeieieieiiieieieeeeeeeeee, 4-9
4.2.5 Calculation sCreen.........cccceeeeeeeeeieieeeeeeeeeeeenn. 4-10 ?
4.2.6 Calculation & Load ...........cccevrveeveiveerrrcnnan. 4-10 <
4.2.7 Calculation & Play .......cccocoeeiiiiiiieiieeeee 4-10 g
4.2.8 SeleCt OPtON oveoveeeeeeeeeeeeeeee e 4-11 =
429 CommonTab.......cccooeciiiiiieeeiieeeeeee e, 4-12 Om
4290 PHY TaD ..o 4-17 §
4211 MACTAD ..o, 4-30 =]
4.3  Graph Display .......ccocceeiviiiieeiiiee e 4-37
4.4  Auxiliary Signal Output ..........ccoeeiiiiiiiie e 4-38




Chapter 4 FEasy Setup Screen

4.1 Basic Operation

411

Data input method

The measurement item selections, numeric data, alphabetic characters,
etc., are input at the panel displayed on the screen.
The displayed panel differs according to the input data type.

m Numeric keypad
Clicking the numeric input text box displays numeric input panel. The

displayed keys, units and input range differ according to the data.

Data name— I

Data range

Back
space

Figure 4.1.1-1 Numeric Keypad




4.1 Basic Operation

m Hexadecimal keypad

Clicking the Mac Frame Format field displays the hexadecimal keypad.

Data name Exit
Data range 00 to OxFFFF FFFF
OxFFFF FFFF
—Clear
Back space
____Enter

Figure 4.1.1-2 Hexadecimal Keypad

m Software keyboard

Character data such as file names are input by clicking the character
input text box. Characters are input by clicking the keys of the soft
keyboard shown in Figure 4.1.1-2. Click the Shift + Caps keys to lock the
keyboard; click them again to unlock the keyboard.
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Keyboard [z|

DEEBIEIIIIIEB
e o ol o ol o ol ] o il (o] ]

-IBIBIIIEEED
IBBEIIEBDI oo

= e o] el
/
\ / / /
Mov e cursor OK Cancel Backspace

Figure 4.1.1-3 Software Keyboard
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Keyboard g

EBIEIIEIDEEBI-
e (o] (o] (o] (o) (o] (o] (o] (o] [o] (] (o] (]

Lo ][] (8] (o] (o) [ (n] (o] (o] (o] (o] (o]

= EEEEE [Feum]

| space | el o] [omee]

Figure 4.1.1-4 Software Keyboard (With Shift Key Locked)

Keyboard &|

|

] o] ol ona] ol ol o] ol o] o] ] ] il o
e ] e (n] (o) [ (o] (] (o] (o] (] () (]

B (o) (=] (2] (o] o] (o] (o] (o] L] L] (]

BEBIIEEDDHI l

Figure 4.1.1-5 Software Keyboard (With Caps Key Locked)
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4.2 Screen Details

4.2 Screen Details

4.2.1 Menu and tool

buttons
On common platform screen, select the System (Cellular) tab, and then
select WLAN to display the main screen.

T Easy Setup (WLAN)

Payameter Setting Frame

Tool Bar

———e

l}l Mormal Setup Ij|

| Common‘ PHY ‘ M ‘

System

Mumber of Packets

1

Repeat Count 1000

Select Option ) ‘ I

1000

Total Qutput
Packets

Package ‘WLAN

Package
(Combination File)

Pattern Mame IIEEESOQJ 1g

Comment

i

Mg
Bandwidth - T3
T2
T1
Burst

Duty Cycle| 500000 % Ol 172000 us s?
n

<«

Burst Burst T1: Burst On Length T3 Burst Feriod

Off Length | 172000 us Period 344000 us T2:BurstOffLength  T1/T3: Duty Cycle g)
-+

e}

Windowin, Ram o
Filter Type MNone Roll Off / BT 050 Lengthg b sample Lemgtoh 8 sample m
Q

'1

| g

Pattern Setting

(=}

WLAN_C

Calculation & Play

ECalculation & Load

Figure 4.2.1-1 Main Screen (Easy Setup (Common))

Note:

When this software is running on PC, the Calculation & Load
button in the Pattern Setting field changes to Calculation, and the
Calculation & Play button changes to Exit, respectively.

When launching IQproducer on the MG3710, the Package
(Combination File) box is not displayed if the version is 14.01 or later.
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mScreen transition
The screen hierarchy from the Main screen to (Easy Setup) the
sub-screens (Normal Setup and Calculation) after WLAN IQproducer

starts 1s shown below.

) -

= Calculation button

LR EFTE R

- Calculation & Load button
- Calculation & Play button

Calculation

~

Calculate Subframe=0-5.

Reflection of parameters

*Normal Setup button

Main screen (Easy Setup screen) Frerng

Creats wyiwvd fie

Calculation Completed.

Initialization of parameters

-Easy Setup bu%

Calculation screen

= Calculation button
- Calculation & Load (Menu)
Calculation & Play (Menu)

Normal Setup screen

Figure 4.2.1-2 Screen Transition




4.2 Screen Details

4.2.2 Tool bar

The tool bar ribbon at the top of the Main screen has various operation
buttons.

m [% _‘d — @% I/H.EI [z jiTii ﬂm \hj@ﬁ I}I MNormal Setup e

S/ L NN N NN

Recall Save Calculation C2lculationCalculation  Transfer&  ccpF  FFT  Time Domain Clipping  Exit Normal ~Setup

& Load &Play  Setting Wizard

Figure 4.2.2-1 Tool Bar

m Buttons on Tool Bar

Button Name Description
i . Displays Recall dialog for loading parameter file
s Recall Parameter File (Figure 4.2.3-2)
I'i_ . . . . .
Save Parameter File Displays Save dialog for saving parameter file (Figure
4.2.3-1)
M Caleulation Performs waveform pattern generation.
o After waveform generation is finished, the created
@%‘ Calculation & Load waveform pattern is loaded into the MG3710A
waveform memory.
ﬁ After waveform generation is finished, the created
'ﬁ Calculation & Play waveform pattern is loaded and selected at the

MG3710A waveform memory.

Every operation ranging from connecting the PC and
o Transfer & Setting MG3700A/MG3710A and transferring the vyaveform
IH..EJ Wizard pattern to the MG3700A/MG3710A, to loading the

waveform pattern into the MG3700A/MG3710A ARB
memory is performed at this screen.

DR Fetches CCDF graph screen and displays CCDF of
il CCDF
=4 created waveform pattern.
rF-E,L FFT Fetches FFT graph screen and displays spectrum of
L. .""i FFT transformed waveform data.

Tl Displays the Time Domain screen. In this screen, the
£ E Ei Time Domain time domain waveform of a generated waveform
pattern is displayed in a graph.

i Displays the Clipping setting screen. In this screen,
s Clipping clipping and filtering processing can be performed for
- a generated waveform pattern.

RI. Exit Quits software.
\J

— Switches GUI to Normal Setup mode; for details of
Mormal Setup | | Normal Setup Normal Setup, refer to Chapter 3 “Normal Setup
Screen”.
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Chapter 4 FEasy Setup Screen

Note:

Transfer&Setting Wizard is available only when MG3700 or

MG3710 is selected in the Select instrument screen.

Calculation & Load button and Calculation & Play button become

active only when operated on MG3710A.

4.2.3 Save/Recall

Clicking Save opens the Save dialog box (Figure 4.2.3-1), where you can

enter a parameter name. Note that the screen keyboard is used to enter a

character string on the MG3710A mainframe.

Save

Drives

Windows7 (C2)

Directories

File Name IEEEBO2 _11ac xml

File List

H

App
dell

HHSDPA

HLTE

HLTE_TDD
mesa

H MultiCarrier

H MWibMAX

H TD-SCDMA

H TDMA

~TimeDomain
Transfer

RWILAN

HW_GDMA

H XG-PHS

E-MG3710A

5

# Drivers

m

WLANIQpro_Initial xml

Save to

G ¥Anritsu¥IQproducer¥WLAN¥IEEES02 11ac xml

Default Root OK

Cancel

Figure 4.2.3-1 Save Dialog Box




4.2 Screen Details

Clicking Recall opens the Recall dialog box (Figure 4.2.3-2), where you
can select a parameter file, on the MG3710A mainframe.

Loading the parameter file stored in the Sample userfile folder can set

the same parameters as the reference waveform patterns.

Recall —

Drives WindowsT (C:) <

Directories File List
HSDPA +  |WLANIQpro _Initial xml
LTE
LTE_TDD
mesa
MultiCarrier
MWiMAX
TD-SCDMA
TDMA
TimeDomain
Transfer
W_GCDMA
XG-PHS
EH-MG3T10A
Apps
dell
#F-Drivers - Detault Root OK Cancel

1

=
)
w
<
€)]
o
(s
c
ke
[€))]
&
'1
o)
¢’
=]

Figure 4.2.3-2 Recall Dialog Box

Note:
The Normal Setup and Easy Setup parameter files are different.
When the Normal Setup parameter file is loaded on the Easy

Setup screen, the screen switches to the Normal Setup screen.

4.2.4 Export File screen
When Calculation is selected from the Edit menu or the 44 | tool
button is clicked on the main screen, the Export File screen is displayed.

For details on the Export File screen, refer to 3.1.5 “Export File screen”.
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4.2.5 Calculation screen

Clicking Calculation & Load and Calculation & Play in the Easy Setup
screen or OK in the Export File dialog box starts waveform generation.

For details on the Calculation screen, refer to 3.1.6 “Calculation screen”.

4.2.6 Calculation & Load

Note:
This function is available only when this software is used on
MG3710A.

Clicking Calculation & Load starts waveform generation. The Load
Setting screen is displayed after completion of waveform generation.

For details, refer to 3.1.7 “Calculation & Load”.

4.2.7 Calculation & Play

Note:

This function is available only when this software is used on
MG3710A.

Clicking Calculation & Play selects and outputs the generated waveform
pattern after completion of waveform generation.

For details, refer to 3.1.8 “Calculation & Play”.
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4.2 Screen Details

4.2.8 Select Option
Note:

This function is not available when this software i1s used on
MG3710A or MS269x is selected in the Select instrument screen.

To change the Select Option, click Select Option to display the Select
Option screen, where you can set the select option information. The
Select Option screen depends on the mode as shown in Figures 4.2.8-1,
4.2.8-2, and 4.2.8-3.

Select Option @

hMemory B4R samples »2
B Sl b ol o (itith Optiondd,78)

Memory 2080 samples =2

Memory 236M samnles (With Optionds 78)

hMemaory 10240 samples 2

oty ARzl (ivith O ptionds,78) 2

&

2

(¢”]

h (s
e

Figure 4.2.8-1 Select Option Screen (MG3710) 33

s!

8

Select Option Iﬁ s

With Cption21 Without Option21
(Memory 5120 samples) (Memory 512M samples)

Figure 4.2.8-2 Select Option Screen (MG3700)

Selact Option [

With Option27 ‘ ‘ Without Option27

(Memory 2560 samples) (Memory 256M samples)

Figure 4.2.8-3 Select Option Screen (MS2830)
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429 Common Tab

This subsection describes the parameters in the Common tab.

O Eagy Setup (WLAN)

Parameter Setting Frame

Tool Bar

b Byl e

A

MNormal Setup Iil

/
WERENR

| Common‘ PHY ‘ MAC ‘

System

Eandwicth 2

il |

Mumber of Packets

Select Option

Repeat Count 1000

1

Total Output
Packets

1000

T3

T2

System
[Function]
[Default]

Duty Cvcle| 500000 % ot | 172000 e
Burst Burst T1: Burst On Length T3 : Buret Period
Off Length | 172000 us Period 344000 us T2 BurstOffLength  T1/T3: Duty Cycle
Filtter Type Nona Roll Off / BT 080 Windaying 8 sample Ramp g sample
¥R Length p Length P
Fattern Setting I
Package
Package IWLAN (Combination File) WLAN.C
Pattern Name |IEEE802_1 1z Comment gCalculation & Loadé GCalculation & Play
I :
Figure 4.2.9-1 Common Tab

Sets the system.
11g

[Setting range] 11a, 1lac, 11b, 11g, 11j, 11n, 11p

[ System ﬁj
1Ma 11ac Mk 11z
1j Mn Mp
Figure 4.2.9-2 System Setting Screen
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4.2 Screen Details

Number of Packets

[Function] Sets the number of packets to be generated.

[Default] 1

[Setting range] 1 to the maximum number of packets for the waveform
memory

[Remarks] Set the value using the numeric keypad.

Repeat Count

[Function] Sets the repeat count of packet to be transmitted.

[Default] 1000

[Setting range] 1 to 32767

[Remarks] The setting is void if MS269x or MS2830 is selected in the

Select instrument screen.
Set the value using the numeric keypad.

Total Output Packets
[Function] Displays the total number of packets
(Number of Packets x Repeat Count).
[Remarks] The display is void if MS269x or MS2830 is selected in

the Select instrument screen.

Bandwidth
[Function] Sets the bandwidth.
[Default] The default for each system is as follows:
System Default
System=11a 20 MHz
System=11; 20 MHz
System=11n 20 MHz
System=11p 10 MHz
System=11ac 20 MHz

[Setting range] The setting range for each system is as follows:

System Setting range

System=11a 20 MHz

System=11j 20 MHz

System=11n 20 MHz or 40 MHz

System=11p 10 MHz

System=11ac 20 MHz, 40 MHz, 80 MHz, 160 MHz, 80+80 MHz
*160 MHz is not settable if
MG3700A/MS2830A/MS269xA is selected in the
Select instrument screen.

[Remarks] This function is disabled when System is set to 11b or 11g.

4-13
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Chapter 4 FEasy Setup Screen

Bandwidth ﬁ
20 MHz 40 hHz
rBandwidth L-ii_*’-f
20 MHz 40 MHz 20 MHz ‘
160 MHz ‘ B0+30 MHz

Figure 4.2.9-3 Bandwidth Setting Screen

Duty Cycle
[Function] Sets the On/Off ratio of the burst signal.
[Default] 50.0000 [%]

[Setting range] 0.1000 to 99.0000 [%]

[Resolution]  0.0001

[Remarks] When setting Duty Cycle, Burst Off Length and Burst
Period are automatically calculated. Also, when Burst On
Length or Burst Off Length is changed, Duty Cycle is
automatically calculated.
The setting range is automatically calculated according to
the Common, PHY, MAC parameter settings, so it is not
always from 0.1000 to 99.0000 [%].

Burst On Length

[Function] Displays the burst on length [us].

[Setting range] Displays the calculated value.

[Resolution] 0.001

[Remarks] The calculated result is rounded to a multiple of
1/Sampling Rate [us]. Automatically calculated by
PHY/MAC parameter setting.

Burst Off Length

[Function] Sets the burst off length [us].

[Setting range] The setting range is decided by the maximum and
minimum values of Duty Cycle and the calculated value
of Burst On Length.

[Resolution]  0.001
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4.2 Screen Details

[Remarks] When setting Burst Off Length, Duty Cycle and Burst
Period are automatically calculated.
Also, Burst Off Length is calculated from the values of
Duty Cycle and Burst On Length as below.
Burst Off Length= Burst On Length x
(100.0 — Duty Cycle) / Duty Cycle

Burst Period

[Function] Display the burst period [us].
[Display range] Displays the calculated value.
[Remarks] The following figure shows the relationships among Duty
Cycle, Burst On Length, Burst On Length, and Burst
Period.
- 1‘3 .

=
)
7]
<
)]
T1 : Burst On Length @
T2 : Burst Off Length [
T3 : Burst Period °
T1/T3 : Duty Cycle Om
®
) ¢
Filter Type =
[Function] Sets the filter type.
[Default] The default for each system is as follows:

When System is set to 11b or when System is set to 11g
and Frame Format is other than ERP-OFDM or
DSSS-OFDM: Gaussian
Others: None

[Setting range] None, Gaussian, Root Nyquist, Nyquist, Ideal

Filter Type &J
Mone Gaussian Root Myguist
Myquist ‘ Ideal

Figure 4.2.9-4 Filter Type Setting Screen
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Roll Off/BT
[Function] Sets the roll-off factor or BT product.
[Default] 0.50

[Setting range] 0.10 to 1.00

[Resolution] 0.01

[Remarks] The setting is fixed when Filter Type is set to Ideal or
None.

Windowing Length

[Function] Sets the windowing length.

[Default] 8 Samples

[Setting range] 0 to 32 X Oversampling Rate

[Remarks] This function cannot be set in the following cases:

Where System is set to 11b.

Where System is set to 11g and Frame Format is set to
other than ERP-OFDM or DSSS-OFDM.

The setting range is 0 to 32 when System is set to 11ac
and Bandwidth is set to 160 MHz.

Ramp Length

[Function] Sets the ramp length.

[Default] 8 Samples

[Setting range] 0 to 16 X Oversampling Rate

[Remarks] This function can be set in the following cases:

Where System is set to 11b.
Where System is set to 11g and Frame Format is set to
other than ERP-OFDM or DSSS-OFDM.
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4.2 Screen Details

4.2.10 PHY Tab

This subsection describes the parameters in the PHY tab.

Parameter Setting Frame Tool bar

&L easy Setup (WLAN) / mﬂ
LR N ERNNE T

Salect Option T ‘

Common  PHY |MAC |

54 M . High Rate
Data Rate ps Modulation G40 AhA P
Code Rate 3/4 Preamble Type Long Frame Format ERP-OFDM

FPattern Setting

FPackage
(Comhbination File)

Pattern Name ‘IEEE802_1 1g Commant ;Ca\culatiom & Loadg Caloulation & Play

Package ‘WLAN WLANC

=
o
w
<
€2]
@
+
o
T
€2]
a
'-f
o
@
=]

Figure 4.2.10-1 PHY Tab (When System is Set to Other Than 11n or 11ac)
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O Easy Setup (WLAN)

Par7neter Setting Frame Tool bar

- T ——
N TEEYEEF YT LIS

Select Qption  Memory 1024k sample ‘ I

| Common  PHY ‘MAC 1

PPDU Format HT Mixed al g
B 7 L 1 Streaml | G4QAM Code Rat 576
Spatial Streams el ode Rate

Pattern Setting

Package
(Combination File] IWLAN.C

Pattern Name |IEEE80271 1n Comment éCalculatiom & Load; Calculation & Play

Package IWLAN

Figure 4.2.10-2 PHY Tab (When System is Set to 11n and
PPDU Format is Set to HT Mixed or HT-GreenField)
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4.2 Screen Details

Parameter Setting Frame Tool bar

I Easy Setup (WLAN) /
% % M @.q @@ :u%/ ':[:B J{ﬂ fm L'% Iit-l Mormal Setup lj|

Select Option A 1024 ‘ I

Common  PHY |MAC |

PFPDU Format Mon-HT Data Rate 54 Mhps Modulation BAD AN Code Rate 3/4

Pattern Setting

WLANC

Package
Package ‘WLAN (Comhination File)

Pattarn Name ‘IEEE80271 1n Comment Calculation & Load Calculation & Play

Figure 4.2.10-3 PHY Tab (When System is Set to 11n and PPDU Format is Set to
Non-HT)

=
)
w
<
€)]
o
(s
c
ke
[€))]
&
'1
o)
¢’
=]

4-19



Chapter 4 FEasy Setup Screen

T Easy Setup (WLAN)

Tool bar

———

Par7meter Setting Frame

YT Y ENYEN

Normal Setup Ij|

I Common  PHY ‘MAC ‘

PPDU Format WVHT

g
Wodulation PRAG AR Code Rate 344

Select Option
MNumber of 1
Spatial Streams
Gl Long Coding Mode BCC

MCS

Pattern Setting

Package IWLAN

Package
(Combination File) WLAN G

Pattern Name IIEEESOQJ lac

Calculation & Play

ECalculation & Load

Comment

Figure 4.2.10-4 PHY Tab (When System is Set to 11ac)

PPDU Format
[Function]
[Default]

[Setting range]

[Remarks]

Sets the PPDU Format.

The default for each system is as follows:

When System is set to 11n: HT Mixed

When System is set to 11ac: VHT

The setting range for each system is as follows:
When System is set to 11n: Non-HT, HT-Mixed, and
HT-Greenfield

When System is set to 11ac: VHT

This function can be set in the following cases:
Where System is set to 11n or 1lac.

PPDU Format [
|e|d‘

Mon—HT HT Mized ‘ HT Greenfi

Figure 4.2.10-5 PPDU Format Setting Screen
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MCS
[Function] Sets the MCS.
[Default] The default for each system is as follows:

When System is set to 11n: 7
When System is set to 11ac: 8

[Setting range] The setting range for each system is as follows:
When System is set to 11n: 0 to 7
When System is set to 11ac: 0 to 9

[Remarks] This function can be set in the following cases:
Where System is set to 11n and PPDU Format is set to
HT Mixed or HT-GreenField or where System is set to
1lac.
Parameters for MCS setting is defined in IEEE Std
802.11n-2009 - Chapter 20.6 and IEEE P802.11ac/D2.0,
January 2012 - Chapter 22.5.

PPDU Format is set to HT Mixed or HT-Greenfield or

when System is set to 1lac.

Number of Spatial Streams ?
[Function] Sets the number of streams. ?f)
[Default] 1 &
[Setting range] 1 '-g
[Remarks] This function can be used when System is set to 11n and gm

g

Data Rate
[Function] Sets the data rate.
[Default] The default for each system is as follows:

When System is set to 11a, 11g, or 11j: 54 Mbps
When System is set to 11b: 11 Mbps
When System is set to 11p: 27 Mbps
[Setting range] 1, 2, 3, 4.5, 5.5, 6, 9, 11, 12, 18, 22, 24, 27, 33, 36, 48, 54
[Remarks] This function cannot be set in the following cases:
Where System is set to 11n and PPDU Format is HT
Mixed or HT-Greenfield or where System is set to 11ac.
When System=11n and PPDU format=Non-HT,

the setting range is the same as System=11a.
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Table 4.2.10-1 Alternatives When System is set to 11a or 11j,
11n(PPDU format=Non-HT)

Data Rate Frame Modulation High Rate Code
Format Modulation Rate
6 Mbps N/A BPSK N/A 1/2
9 Mbps BPSK 3/4
12 Mbps QPSK 1/2
18 Mbps QPSK 3/4
24 Mbps 16QAM 1/2
36 Mbps 16QAM 3/4
48 Mbps 64QAM 2/3
54 Mbps 64QAM 3/4
[ Data Rate =)
g Mbps 9 Mhps 12 Mhps ‘ 12 Mbps ‘ 24 Mbops ‘
36 Mbps 42 Mbps 54 Mbps

Figure 4.2.10-6 Data Rate Setting Screen (When System is Set to 11a, 11j)

[ Data Rate i |
8 Mbps 8 hbps 12 Mbps
12 Mbps 24 Mbps 36 Mbps

42 Mbps

24 Mbps

Figure 4.2.10-7 Data Rate Setting Screen
(When System is Set to 11n(PPDU format=Non-HT))
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Table 4.2.10-2 Alternatives When System is Set to 11b

Data Rate Frame Modulation High Rate Code
Format Modulation Rate
1 Mbps N/A DBPSK N/A N/A
2 Mbps DQPSK N/A
5.5 Mbps N/A CCK,
PBCC
11 Mbps N/A CCK,
PBCC
Data Rate [

1 Mhps ‘ 2 Mbps ‘ 5.9 hbps ‘ 11 hbps

Figure 4.2.10-8 Data Rate Setting Screen (When System is Set to 11b)
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Chapter 4 FEasy Setup Screen

Table 4.2.10-3 Alternatives When System is Set to 11g

Data Frame Modulation High Rate Code
Rate Format Modulation Rate
1 Mbps ERP-DSSS DBPSK N/A N/A
2 Mbps ERP-DSSS DQPSK N/A N/A
5.5 Mbps ERP-CCK N/A CCK, N/A
ERP-PBCC PBCC
6 Mbps ERP-OFDM, BPSK N/A 1/2
DSSS-OFDM
9 Mbps ERP-OFDM, BPSK N/A 3/4
DSSS-OFDM
11 Mbps ERP-CCK N/A CCK, N/A
ERP-PBCC PBCC
12 Mbps ERP-OFDM, QPSK N/A 1/2
DSSS-OFDM
18 Mbps ERP-OFDM, QPSK N/A 3/4
DSSS-OFDM
22 Mbps ERP-PBCC N/A PBCC N/A
24 Mbps ERP-OFDM, 16QAM N/A 1/2
DSSS-OFDM
33 Mbps ERP-PBCC N/A PBCC N/A
36 Mbps ERP-OFDM, 16QAM N/A 3/4
DSSS-OFDM
48 Mbps ERP-OFDM, 64QAM N/A 2/3
DSSS-OFDM
54 Mbps ERP-OFDM, 64QAM N/A 3/4
DSSS-OFDM
[ Data Rate S
1 Mbps 2 hbps 2.9 Mbps g Mhps 9 Mhps
11 Mbps 12 Mbps 18 Mbps 22 Mbps 24 Mbps
33 Mhps 36 Mbps 43 Mhps 24 Mbps

Figure 4.2.10-9 Data Rate Setting Screen (When System is Set to 11g)

4-24



4.2 Screen Details

Table 4.2.10-4 Alternatives When System is Set to 11p

Data Rate Frame Modulation High Rate Code
Format Modulation Rate

3 Mbps N/A BPSK N/A 1/2

4.5 Mbps BPSK 3/4

6 Mbps QPSK 1/2

9 Mbps QPSK 3/4

12 Mbps 16QAM 1/2

18 Mbps 16QAM 3/4

24 Mbps 64QAM 2/3

27 Mbps 64QAM 3/4

[ Datn Rate =5=)

3 hbps 45 hMops 6 hbps ‘ 8 hMbps ‘ 12 hibps ‘
18 Mhbps 24 hbps W

Figure 4.2.10-10

Data Rate Setting Screen (When System is Set to 11p)
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Chapter 4 FEasy Setup Screen

Modulation
[Function]
[Default]

Displays the PSDU modulation method.

The default for each system is as follows:

When System is set to 11a, 11g, 11j, 11p or 11n (PPDU
Format is Non-HT): 64QAM

When System is set to 11ac: 256 QAM

[Display range] BPSK, QPSK, 16QAM, 64QAM, 256QAM,

[Remarks]

DBPSK, DQPSK

This function is disabled when System is set to 11b and
Data Rate is set to 5.5, 11 Mbps or when System is set to
11g and Data Rate is set to 5.5, 11, 22, 33 Mbps.

This function is disabled when System is set to 11n and
PPDU Format is set to HT Mixed or HT-Greenfield.

High Rate Modulation

[Function]

[Default]
[Setting range]
[Remarks]

Sets the modulation method for direct sequence spread
spectrum.

CCK

CCK, PBCC

This function can be set in the following cases:

Where System is set to 11b.

Where System is set to 11g and Frame Format is set to
ERP-CCK or ERP-PBCC.

Both CCK and PBCC can be selected where Data Rate is
set to 5.5 Mbps or 11 Mbps.

Note that Frame Format is automatically set to:
ERP-CCK when High Rate Modulation is CCK.
ERP-PBCC when High Rate Modulation is PBCC.
Only PBCC can be selected where Data Rate is set to
22Mbps or 33 Mbps.

Only PBCC can be selected where Data Rate is set to
22Mbps or 33 Mbps.

High Rate Modulation

Figure 4.2.10-11 High Rate Modulation Setting Screen

4-26



4.2 Screen Details

Code Rate

[Function] Displays the coding rate.

[Default] 3/4

[Display range] 1/2, 2/3, 3/4, 5/6

[Remarks] This function is disabled when System is set to 11b or 11g
and Data Rate is set to 1, 2, 5.5, 11, 22, 33 Mbps.

Preamble Type

[Function] Sets the preamble type.

[Default] Long

[Setting range] Long, Short

[Remarks] This function can be set in the following cases:

* Where System is set to 11b.
*Where System is set to 11g.

Only Long is available where all the following conditions
are satisfied:

* Where System is set to 11g.

*Where Frame Format is set to ERP-DSSS.

* Where Data Rate is set to 1 Mbps.

Only Long is available where both of the following
conditions are satisfied:

*Where System 1is set to 11g.

*Where Frame Format is set to ERP-OFDM.

Also, only Long is available where System is set to 11b
and Data Rate is set to 1 Mbps.

Preamble Type &J

Lonz Short

Figure 4.2.10-12 Preamble Type Setting Screen
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Frame Format

[Function] Sets the secondary modulation method for header and
payload.

[Default] ERP-OFDM

[Setting range] ERP-OFDM, DSSS-OFDM, ERP-DSSS, ERP-CCK,
ERP-PBCC

[Remarks] This function can be set in the following cases:

Where System is set to 11g.

Also, Frame Format is automatically set to:

* ERP-CCK when High Rate Modulation is CCK.

* ERP-PBCC when High Rate Modulation is PBCC.

Frame Format

‘ ERP-CFOM CEES-0FDM
Frame Format

‘ ERP-CCK ERP-FEBCC ‘

Frame Format

‘ ERP-DEEE
Frame Format

‘ ERP-PBCC ‘

Figure 4.2.10-13 Frame Format Setting Screen
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4.2 Screen Details

Gl
[Function] Sets the guard interval length.
[Default] Long
[Setting range] Short, Long
[Remarks] This function can be set in the following cases:
Where System is set to 11n and PPDU Format is HT
Mixed or HT-Greenfield or where System is set to 11ac.
Gl S5
Short Leng
Figure 4.2.10-14 Frame Format Setting Screen
Coding Mode
[Function] Sets the coding mode.
[Default] BCC
[Remarks] This function can be set in the following cases:

Where System is set to 11ac.
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Chapter 4 FEasy Setup Screen

4.2.11 MAC Tab

(5 Easy Setup (WLAN)

This subsection describes the parameters in the MAC tab.

Parameter Setting Frame Tool bar

e B o e e G A @ R e

Select Option
Commonl PHY  WAC J

—ﬂﬂ

Data Length 986 Octets MPDU Length 1000 Octets
Increment Off Senuence Number 1 Increment Off
Sequence Number Increment Period Fragment Number

Iac Frame Format

Mac Frame Tvpe General

Frame Control Duration/ID  Address 1 Address 2 Address 3 Seq Control Address 4 Frame Body  FCE
On On On On On
Ox 0200 0000 FFFFFFFFFFFF 1 202222222202# B0E5EEEEE508 | OOOO] 644020030000 PMSfix

Pattern Setting

Package
(Combination File)

Pattern Mame |IEEE802_1 1z Comment Calculation & Loadg Calculation & Play

WLANC

Package IWLAN

Figure 4.2.11-1 MAC Tab (When System is Set to Other Than 11n or 11ac)
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4.2 Screen Details

% Easy Setup (WLAN) -

Parameter Setting Frame Tool bar

P v o

bty By M Ee Ee

/'“-( / ‘%:E J’Fil f';r‘ﬂ :f% EI MNormal Setup Ijl

Common | PHY MAC |

Data Length 4062 Octets
Increment
Sequence Number off

Mac Frame Format

Mac Frame Type Gieneral

Select Option i I I ‘

MPDU Length 4098 Octets
Sequence Number 1 Increment Off
Increment Period Fragment Mumber

Frarne Control  Duration/ID Address 1 Address 2 Address 3 Seq Control Address 4 (o= Cotrol HT Contral  Frame Body FCE
On On On Qn Off Qff On
073 0800 Q000 FFFFFFFFFFFF‘ 202222222202| 505555555505| 0000| 644DQOOEOOOO‘ 0000 | 00000000 POt

Pattern Setting

Package ‘WLAN

Package
{Combination File)

WLANC

Pattern Name ‘IEEESOZ_HEC

Calculation & Play

Comment Calculation & Lead

Figure 4.2.11-2

Data Length
[Function]
[Default]

[Setting range]

MAC Tab (When System is Set to 11n or 11ac)
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Sets the data length.

The default for each system is as follows:

When System is set to 11a, 11g (with Frame Format set to
DSSS-OFDM or ERP-OFDM), 11j or 11p: 966 [octet(s)]
When System is set to 11b or 11g (with Frame Format set
to ERP-DSSS, ERP-PBCC or ERP-CCK): 990 [octet(s)]
When System is set to 11n and Frame Format is set to
Non-HT: 4061 [octet(s)]

When System is set to 11n and PPDU Format is set to HT
Mixed or HT Greenfield: 4062 [octet(s)]

When System is set to 11ac: 4062 [octet(s)]

The setting range for each system is as follows:

When System is set to 11a, 11b, 11g, 11j or 11p or when
System is set to 11n and PPDU Format is set to Non-HT:
1 to (4095 — Diff) [octet(s)]

When System is set to 11n and PPDU Format is set to HT
Mixed or HT Greenfield: 1 to (65535 — Diff) [octet(s)]
When System is set to 11ac: 1 to (65535 — Diff) [octet(s)]
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[Remarks]

MPDU Length
[Function]
[Default]

Set the value using the numeric keypad.

Diff = Total Length (Mac Header + FCS) — (Sum of the
MAC parameters set to Off in the Frame Format setting
screen [octet(s)])

Total Length=40 [octet(s)]

Displays the MPDU length.

The default for each system is as follows:

When System is set to 11a, 11g (with Frame Format set to
DSSS-OFDM or ERP-OFDM), 11j, 11n or 11p: 1000
[octet(s)]

When System is set to 11b or 11g (with Frame Format set
to ERP-DSSS, ERP-PBCC or ERP-CCK): 1024 [octet(s)]
When System is set to 11n and Frame Format is set to
Non-HT: 4095 [octet(s)]

When System is set to 11n and Frame Format is set to
HT-Mixed or HT-Greenfield or when System is set to 11lac:
4096 [octet(s)]

[Display range] The display range for each system is as follows:

When System is set to 11a, 11b, 11g, 11j or 11p or when
System is set to 11n and PPDU Format is set to Non-HT:
(Diff+1) to 4095 [octet(s)]

When System is set to 11n and PPDU Format is set to HT
Mixed or HT Greenfield: (Diff+1) to 65535 [octet(s)]

When System is set to 11n and A-MPDU is set to ON:
(Diff+1) to 4095 [octet(s)]

When System is set to 11ac: (Diff+1) to 65535 [octet(s)]
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MAC Data Type
[Function]
[Default]
[Setting range]
[Remarks]

Sets the type of data assigned to the MAC frame body.

PN9fix
PNO9fix, PN15fix, 16bit repeat, User File

Clicking Frame Body in the MAC Frame Format section

displays the screen as shown below.

[MAC Data Type )
PG Pt St
A0 ‘ Al

Figure 4.2.11-3 MAC Data Type Setting Screen

Frame Control
[Function]
[Default]
[Setting range]
[Remarks]

Duration/ID
[Function]
[Default]
[Setting range]
[Remarks]

Address1
[Function]
[Default]
[Setting range]
[Remarks]

Address2
[Function]
[Default]
[Setting range]
[Remarks]

Sets the frame control.

0x0800

0x0000 to OxFFFF

Set the value using the hexadecimal keypad.

Sets the Duration/ID.

0x0000

0x0000 to OxFFFF

Set the value using the hexadecimal keypad.

Sets the MAC Address1.

0xFFFF FFFF FFFF

0x0000 0000 0000 to OxFFFF FFFF FFFF
Set the value using the hexadecimal keypad.

Sets the MAC Address2.

0x2022 2222 2202

0x0000 0000 0000 to OxFFFF FFFF FFFF
Set the value using the hexadecimal keypad.

This function is available in the following case:

Address2 SW=0n.
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Chapter 4 FEasy Setup Screen

Address2 SW

[Function] Enables/disables the MAC Address2.
[Default] On

[Setting range] On, Off

Address3

[Function] Sets the MAC Address3.

[Default] 0x5055 5555 5505

[Setting range] 0x0000 0000 0000 to OxFFFF FFFF FFFF

[Remarks] Set the value using the hexadecimal keypad.
This function is available in the following case:
Address3 SW=0On

Address3 SW

[Function] Enables/disables the MAC Address3.

[Default] On

[Setting range] On, Off

Sequence Control

[Function] Sets the Sequence Control.

[Default] 0x0000

[Setting range] 0x0000 to OxFFFF

[Remarks] Set the value using the hexadecimal keypad.

This function is available in the following case:
Sequence Control SW=0n

Sequence Control SW

[Function] Enables/disables the Sequence Control.
[Default] On

[Setting range] On, Off

Address4

[Function] Sets the MAC Address4.

[Default] 0x644D 2003 0000

[Setting range] 0x0000 0000 0000 to OxFFFF FFFF FFFF

[Remarks] Set the value using the hexadecimal keypad.
This function is available in the following case:
Address4 SW=0n

Address4 SW

[Function] Enables/disables the MAC Address4.

[Default] On

[Setting range] On, Off
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QoS Control

[Function] Sets the QoS control.

[Default] 0x0000

[Setting range] 0x0000 to OxFFFF

[Remarks] Set the value using the hexadecimal keypad.

This function is available in the following case:
System=11n or,
System=11ac and QoS Control SW=0n.

QoS Control SW

[Function] Sets the QoS control.

[Default] On

[Setting range] On, Off

[Remarks] This function is available in the following case:

System=11n or System=11ac

HT Control ;?
[Function]  Sets the HT control. <
[Default] 0x0000 0000 &
[Setting range] 0x0000 0000 to OxFFFF FFFF ,_g
[Remarks] Set the value using the hexadecimal keypad. om

This function is available in the following case: o

System=11n or, g

System=11ac and HT Control SW=0On.

HT Control SW
[Function] Enables/disables the HT Control.

[Default] On
[Setting range] On, Off
[Remarks] This function is available in the following case:

System=11n or System=11ac

Increment Sequence Number

[Function] Sets whether to increment the sequence number.
[Default] Off

[Setting range] On, Off

[Remarks] Set the value using the toggle button.

When Increment Sequence Number is set to On, the
sequence number is incremented at the interval set by
Sequence Number Increment Period, considering the
high-order 12 bits of the Sequence Control as an initial

value.
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Sequence Number Increment Period

[Function] Sets the interval to increment the sequence number.
[Default] 1

[Setting range] 1 to 15

[Remarks] Set the value using the numeric keypad.

This can be set when Increment Sequence Number is set

to On or when Increment Fragment Number is set to On.

Increment Fragment Number

[Function] Sets whether to increment the Fragment Number.
[Default] Off

[Setting range] On, Off

[Remarks] Set the value using the toggle button.

When Increment Fragment Number is set to On, the
frame number of each packet is incremented at the
interval set by Sequence Number Increment Period,
considering the low-order 4 bits of the Sequence Control

as an initial value.

FCS
[Function] Sets whether to enable the MAC check sum function.
[Default] On

[Setting range] On, Off
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4.3 Graph Display

4.3 Graph Display

The generated waveform pattern can be displayed in a CCDF, FFT, and

Time Domain graph by using this software.

To display CCDF graph:
(1) Generate a waveform pattern menu by executing “Calculation”.
(2) Click *}li on the tool bar to display the CCDF graph screen and
the generated waveform pattern trace.
Displaying FFT graph
(1) Generate a waveform pattern menu by executing “Calculation”.

(2) Click J{‘EE on the tool bar to display the FFT graph screen and
the generated waveform pattern trace.

Displaying the Time Domain graph

(1) Generate a waveform pattern menu by executing “Calculation”.

(2) Click ;m on the tool bar to display the Time Domain graph
screen and the generated waveform pattern trace.

For details of the graph screens, refer to sections 4.3 “CCDF Graph
Display” , 4.4 “FFT Graph Display” and 4.13 “Time Domain Graph
Display” in the MG3700A/MG3710A/MG3710F Vector Signal Generator
MG3740A Analog Signal Generator Operation Manual (IQproducer™).
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4.4 Auxiliary Signal Output

Select a waveform pattern generated by the WLAN IQproducer ™ on the
mainframe to output the marker that is synchronized with the RF signal
as an auxiliary signal from the AUX Input/Output on the rear panel of
the mainframe. Markers described below are automatically set for the
waveform patterns when they are generated. By using the Marker Edit
function which is a peripheral function of the Time Domain graph, a
waveform pattern can be generated with these markers edited. For
Marker Edit function, refer to 4.13.12 “Marker edit function” in
MG3700A/MG3710A/MG3710F Vector Signal Generator MG3740A
Analog Signal Generator Operation Manual (IQproducer™).
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The following operations are required to output a modulated signal from
this equipment using the waveform pattern generated by this software:

e Transferring waveform pattern to internal hard disk

e Loading waveform patterns from the hard disk to the waveform
memory

e Selecting a waveform pattern to be output from this equipment

This chapter explains the details of these operations.

5.1  For MG3700A or MG3710A......cccooieeieiee e 5-2
5.1.1 Transferring waveform pattern to internal

hard disk ... 5-2

5.1.2 Loading to Waveform Memory ...................... 5-4

5.1.3 Selecting Waveform Pattern.......................... 5-5

5.2 For MS2690A/MS2691A/MS2692A or MS2830A...... 5-6
5.2.1 Transferring waveform pattern to internal

hard disk .......ooooviiiii 5-6
5.2.2 Loading to Waveform Memory ...................... 5-6
5.2.3 Selecting Waveform Pattern.......................... 5-7
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Chapter 5 How to Use Waveform Patterns

5.1 For MG3700A or MG3710A

This section describes how to download a waveform pattern created for
the MG3700A/MG3710A to the hard disk of the MG3700A/MG3710A and
output the pattern.

5.1.1 Transferring waveform pattern to internal hard disk

The waveform pattern created with this software can be transferred to

the internal hard disk in the following ways:

Note:
This operation is not necessary if you are using MG3710A and

have generated waveform patterns on MG3710A.

For MG3700A
¢ LAN
e CompactFlash Card

For MG3710A
¢ LAN
e External device such as USB Memory

m Transferring from PC via LAN (MG3700A, MG3710A)
Two IQproducer™ tools can be used to transfer a waveform pattern to
the MG3700A/MG3710A via a LAN.

e Transfer & Setting Wizard
Start this wizard by clicking the Transfer & Setting Wizard button of
this software or by selecting Simulation & Utility tab — Transfer &
Setting Wizard from the IQproducer™ after creating a waveform
pattern. For details, refer to Section 4.7 “File Transfer and Loading to
Memory Using Transfer & Setting Wizard” in the
MG3700A/MG3710A/MGS8710F Vector Signal Generator MG3740A
Analog Signal Generator Operation Manual (IQproducer™).
Transferring a waveform pattern to the internal hard disk of the
MG3700A/MG3710A, loading the waveform from the hard disk to the
waveform memory, and then outputting the waveform pattern can be

done using this wizard.




5.1 For MG3700A or MG3710A

e Transfer & Setting Panel
This function is loaded by selecting Transfer & Setting Panel in the
Simulation & Utility tab of the IQproducer™. For details, refer to
Section 5.2 “Transferring Waveform Pattern” in the
MG3700A/MG3710A/MGS3710F Vector Signal Generator MG3740A
Analog Signal Generator Operation Manual (IQproducer™).
Specify the folder that contains the waveform pattern to transfer to
the MG3700A/MG3710A in the PC-side tree of Transfer & Setting
Panel.

mTransferring using a CF card (MG3700A)
Copy the waveform pattern (***.wvi and ***.wvd files) to be downloaded
to the MG3700A to the root directory of a CF card.

Insert the CF card into the card slot on the front panel of the MG3700A,
and then copy the file to the hard disk. For details about how to use a CF
card to transfer a waveform pattern, refer to (1) “Loading waveform file
in memory” in Section 3.5.2 of the MG3700A Vector Signal Generator
Operation Manual (Mainframe).

m Transferring via external device such as USB memory (MG3710A)

For details about how to transfer a waveform pattern created using this
software to the hard disk of the MG3710A, refer to Section 7.3.6 “Copying
external waveform pattern: Copy” in the MG3710A/MG3710F Vector
Signal Generator MG3740A Analog Signal Generator Operation Manual
(Mainframe).

s
o
g
[
o
c
wn
®
=
<
@
o’
H
8
'-U
)
=4
=
®
H
=]
wn




Chapter 5 How to Use Waveform Patterns

5.1.2 Loading to Waveform Memory

To output a modulated signal using a waveform pattern, it is necessary to
load the waveform pattern that was transferred to the internal hard disk
of the MG3700A/MG3710A (described in Section 5.1.1 “Transferring
waveform pattern to internal hard disk”) to the waveform memory. A
waveform pattern can be loaded into the waveform memory in the

following two ways.

mConfiguring using the mainframe

A waveform pattern can be loaded into the waveform memory by using
the instruction panel of the MG3700A/MG3710A or by using a remote
command.

For operation using the front panel, refer below:

e Section 3.5.2 (1) “Loading waveform file in memory” in the MG3700A
Vector Signal Generator Operation Manual (Mainframe)

e Section 7.3.4 “Loading waveform pattern: Load” in the
MG3710A/MG3710F Vector Signal Generator MG3740A Analog
Signal Generator Operation Manual (Mainframe)

For operation using remote commands, refer below:

e Chapter 4 “Remote Control” in the MG3700A Vector Signal
Generator Operation Manual (Mainframe)

e Section 7.3.4 “Loading waveform pattern: Load” in the
MG3710A/MG3710F Vector Signal Generator MG3740A Analog

Signal Generator Operation Manual (Mainframe)

mUsing Transfer & Setting Panel of IQproducer™

A waveform pattern can be loaded from the LAN-connected PC to the
memory by using Transfer & Setting Panel, which can be opened from
the Simulation & Utility tab. For details, refer to Section 4.6 “File
Transfer and Loading to Memory Using Transfer & Setting Panel” in the
MG3700A/MG3710A/MG3710FE Vector Signal Generator MG3740A
Analog Signal Generator Operation Manual (IQproducer™).




5.1 For MG3700A or MG3710A

5.1.3 Selecting Waveform Pattern
Select a waveform pattern to use for modulation from the waveform
patterns loaded into the waveform memory of the MG3700A/MG3710A
according to Section 5.1.2 “Loading to Waveform Memory”. A waveform

pattern can be selected in the following two ways.

mConfiguring using the MG3700A/MG3710A
Waveform patterns to be used for modulation can be selected by

operating the equipment panel or by using a remote command.
For operation using the front panel, refer below:

e Section 3.5.2 (4) “Outputting pattern loaded in Memory A for
modulation in Edit mode” in the MG3700A Vector Signal Generator
Operation Manual (Mainframe)

e Section 7.3.5 “Selecting output waveform pattern: Select” in the
MG3710A/MG3710F Vector Signal Generator MG3740A Analog
Signal Generator Operation Manual (Mainframe)

For operation using remote commands, refer below:

e Chapter 4 “Remote Control” in the MG3700A Vector Signal Generator
Operation Manual (Mainframe)

e Section 7.3.5 “Selecting output waveform pattern: Select” in the
MG3710A/MG3710F Vector Signal Generator MG3740A Analog
Signal Generator Operation Manual (Mainframe)

mUsing Transfer & Setting Panel of IQproducer™
A waveform pattern can be loaded from the LAN-connected PC to the

memory, and also selected for modulation. This is done by using Transfer
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& Setting Panel, which can be opened from the Simulation & Utility tab.
For details, refer to Section 4.6 “File Transfer and Loading to Memory
Using Transfer & Setting Panel” in the MG3700A/MG3710A/MG3710FE
Vector Signal Generator MG3740A Analog Signal Generator Operation
Manual (IQproducer™).
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5.2 For MS2690A/MS2691A/MS2692A or MS2830A

This section describes how to download a waveform pattern created for
the MS2690A/MS2691A/MS2692A or MS2830A to the hard disk of the
MS2690A/MS2691A/MS2692A or MS2830A and output the pattern.

5.2.1 Transferring waveform pattern to internal hard disk

For details about how to transfer a waveform pattern created using this
software to the hard disk of the MS2690A/MS2691A/MS2692A or
MS2830A, refer below:

e Section 2.4.4 “Copying waveform file(s) to hard disk” in the
MS2690A/MS2691A/MS2692A Signal Analyzer Option 020: Vector
Signal Generator Operation Manual (Operation)

e Section 2.4.4 “Copying waveform file(s) to HDD/SSD” in the
MS2830A/MS2840A Signal Analyzer Vector Signal Generator
Operation Manual (Operation)

Note:
Transferring waveform patterns is not required if the patterns are

created using this software.

5.2.2 Loading to Waveform Memory

In order to output a modulated signal using the waveform pattern, it is
necessary to load the waveform patterns stored in the internal hard disk

to the waveform memory.

mLoading to Waveform Memory
Waveform patterns can be loaded to waveform memories by operating the

panel or by using a remote command.
For operation using the front panel, refer below:

e Section 2.4.1 “Loading waveform file in memory” in the
MS2690A/MS2691A/MS2692A Signal Analyzer Option 020: Vector
Signal Generator Operation Manual (Operation)

e Section 2.4.1 “Loading waveform pattern(s) to memory” in the
MS2830A/MS2840A Signal Analyzer Vector Signal Generator
Operation Manual (Operation)




5.2 For MS2690A/MS2691A/MS2692A or MS2830A

For operation using remote commands, refer below:

o MS2690A/MS2691A/MS2692A Signal Analyzer Option 020: Vector
Signal Generator Operation Manual (Remote Control)

o MS2830A/MS2840A Signal Analyzer Vector Signal Generator
Operation Manual (Remote Control)

5.2.3 Selecting Waveform Pattern
Select waveform patterns to be used for modulation from those loaded in
the waveform memory as described in Section 5.2.1 “Transferring
waveform pattern to internal hard disk” above.

mSelecting waveform pattern
Waveform patterns to be used for modulation can be selected by

operating the equipment panel or by using a remote command.
For operation using the front panel, refer below:

e Section 2.4.2 “Loading waveform file in memory” in the
MS2690A/MS2691A/MS2692A Signal Analyzer Option 020: Vector
Signal Generator Operation Manual (Operation)

e Section 2.4.2 “Loading waveform pattern(s) to memory” in the
MS2830A/MS2840A Signal Analyzer Vector Signal Generator
Operation Manual (Operation)

For operation using remote commands, refer below:

o MS2690A/MS2691A/MS2692A Signal Analyzer Option 020 Vector
Signal Generator Operation Manual (Remote Control)

o MS2830A/MS2840A Signal Analyzer Vector Signal Generator
Operation Manual (Remote Control)
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Appendix A FError Messages

A list of error messages is shown below. In this list, x, n;, and nzindicate

a numeric value, and sindicates a character string.

Table A-1

Error messages

Error Message

Description

Calculation cannot start because of setting error.

Cannot open file

Cannot read file

Cannot read file(“s”)

Cannot write file

Cannot write file(“s”).

Burst On Length is too short.

Input Export File Name.

Input Package Name.

Invalid file format

When loading complex data, this message is also
displayed if binary data is loaded by mistake.

Invalid value is set.

The Setting value is out of range.(“s = x(n; — n2)”)

The value of x set in parameter sis out of the
setting range between n; and ns.

The sum of Data Length for each MPDU is out of
range. (xxxxxx)

For System=11n, the sum of Data Length exceeds
65535 (maximum value).

For System=11ac, Total A-MPDU Length exceeds
65535 (maximum value).

For System=11ac and when Oversampling
Rati0=8, Bandwidth=20 MHz, MCS=0, Number of
Spatial Streams=1, Total A-MPDU Length
exceeds 42500 (maximum value).

Memory option cannot be turned on in MS269x
mode.

Operation disabled when 2nd SG (Opt-062, 064,
066) not installed.

Operation disabled when Bandwidth is 80+80
MHz and Number of Antennas is not 1.

A list of warning message is shown below.

Table A-2 Warning message

Warning Message

Description

Clipping was done.

>
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Appendix B User File Format

This section shows examples of the two user file formats that can be used
in this software. A user file must be a text file. It is not necessarily
required to specify an extension to user files. Note that an error occurs if
a user file that does not conform to the format is read.

Be sure to write an unmodulated binary sequence into a user file. An
error occurs if a user file that contains characters other than 0, 1, line
feed, comma, period, and space is read. All line feeds, commas, periods,
and spaces in a user file are ignored when the user file is read.

A user file format example is shown below.

User file format example>
o
S
@
5
2
>

Os and 1s in a user file are sequentially read from the leftmost of the first

line.

When the number of data to be processed is larger than that in the user
file, the user file is read again from the top. If the user file contains more
data than that to be processed, data reading terminates halfway.

q xtpueddy




Appendix B User File Format

B-2.



Index

References are to page numbers.

A

Add MPDU......oooiiiiiieeieeeecee e 3-10
Address ..o 3-43, 3-52, 4-33
A-MPDU....coooiiiiieeieeee e 3-16, 3-50
A-MPDU#......ccoiiiieeeeee e 3-11
Auxiliary Signal Output ..........cceevvvvvieeeeennn. 3-83
B

Band Width......cccooveveiiiecieeiieceeceeee e 3-18
Bandwidth .......oocoeeiiiiii, 3-14, 4-13
BCC Interleaver .........cccoeevivveeeeeeeiciiirieeeeennn, 3-48
Burst Off Length ...........ccccuuvn.... 3-15, 3-19, 4-14
Burst On Length ..........coounnnnnee. 3-15, 3-19, 4-14
Burst Period.......cccooeeeeeeiiiiiiinnnnnn.. 3-16, 3-20, 4-15
C

Calculation & Load ........ccoeeeevciieeeinieeeenee, 3-63
Calculation & Play .......ccccccvvvveeeiinnnnnnns 3-64, 4-10
Calculation SCreen.........ccccvveeeeecveeeeecveeeeennnen. 3-61
Code Rate...coooeeeiiiiiiiiiiiiieiiiiiin, 3-33, 3-47, 4-27
COdING .ooeeiiieeieeeeeeeeeeeeccee e 3-48
Coding Mode .......cceeeveveerriiieeeeeeeiiinnen, 3-48, 4-29
Convolutional Encode ...........cccovveeeiveeeennnnnn. 3-12
D

Data Length......cccoooeeiiiiiiiiinnnnnnn. 3-41, 3-50, 4-31
Data Rate.....ccoooeeeeeviiiiiiiiiiieeeii, 3-34, 4-21
Data Type Repeat Data...........cccce....... 3-43, 3-51
Data Type User File........ccccvvvveeeeennn. 3-43, 3-51
Delete MPDU........ccccvvvviiiiiiiieeee e, 3-10
Displaying CCDF graph.......cccccccceeeeennnnnnnn. 3-77
Displaying FFT graph........cccoovvveeiiiincnnnnnnn. 3-79
Displaying the Time Domain graph............. 3-81
Duration/ID ....cccooeeviiiiiviiiiiennnn. 3-43, 3-52, 4-33
Duty Cycle ...ooooeeeeeiiiiieeieeee, 3-15, 3-19, 4-14
E

Edit Mode.......cceevviercriieiieeciieeie e 3-21, 3-37
Export File screen ........ccccvevveeeeennccinnieeenennnn. 3-55
F

FCS o 4-36

Filter Type..ueveeeeeeieeciieeieeeeee, 3-17, 3-20, 4-15
Frame Control ........cccooeeeeviiennnnnnn. 3-43, 3-52, 4-33
Frame Format........ccccoovveeeeiiiiiiiiinnnnnn.... 3-36, 4-28
G

Gl e, 3-31, 3-39, 4-29
Graph Display.......cccoeevvviieiiiiiiiiiiieeee e, 3-77
Group ID ..o, 3-48
H

Half Bandwidth .........ccooveiiiiiiiiiiiiiieees 3-40
Hexadecimal keypad.........ccccoeeeeieieiieiieiicnnnn, 4-3
High Rate Modulation............c...ueee.... 3-33, 4-26
HT Control ....ccooooevvviviiieeeeeieiinnnnn, 3-45, 3-53, 4-35
|

IEEE 802.11ac waveform..........ccccccvvvvvvevnnnen. 3-69
IEEE 802.11n waveform ...........cccoeeuvveeneennn. 3-66
Increment Fragment Number ....3-46, 3-54, 4-36
Increment Sequence Number .....3-46, 3-54, 4-35
Installation...........ceevveeeieiiiiieiiiiiiieieieeeeeeeeeeeeeees -

Interleave....c.cccooiiniiiiiiiiniiiiiiiicccee -
L
LDPC Tone Mapper
M

MAC Data Type .......ccoevevvveennennn. 3-43, 3-51, 4-33
MAC FCS ..o, 3-46, 3-54
MAC Frame Type ......ccooovvvveeeeeeeeecnnnene. 3-42, 3-51
MAC parameter ...ouueeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeennn, 3-50
MAC parameters .........cccevvveeeeeeeeeeeciivveeeeeeeenn. 3-41
MOS .o 3-32, 3-47, 4-21
Menu and tool button........ccccccevveveciiiiiinnnnnn. 3-2
Modulation.......ccccoeeeeeeeiiiiiiiiinnnnn. 3-33, 3-47, 4-26
MPDU Length......c.cccccevvveennnnnn. 3-42, 3-50, 4-32
N

Not SoUNAING ....coeoeeeeiiiiieeieeeeeeiceeeeee e, 3-39
Number of Antennas ...........ccoevvveeeeennns 3-12, 3-18
Number of Extension Spatial Streams ........ 3-40
Number of Packets ......ccccceeeenene. 3-12, 3-18, 4-13
Number of Space Time Streams.......... 3-40, 3-48

Index-1



Index

Number of Spatial Streams........ 3-32, 3-47, 4-21
Number of Transmit Chains................ 3-21, 3-40
Numeric keypad ........cccoovvvviiiiieiiiiiiiiiiieeeee, 4-2
(o)
Operating Environment..............ccccoevvvveeennnn. 2-2
Oversampling Ratio ........cccccceeeeeiinnnn. 3-13, 3-18
P
Parameter file
Reading.......ccooooviiiiiiiieee e, 3-73
SAVING ..vvvvieieeeeeeeeieeeee e 3-72
Partial AID ..o, 3-49
PBCC Encode.......cccueeeeeiiiieeiiieeeiieeeeieeenn 3-13
PHY parameter.....coeeeeeeeeeeeeeeeeieeeeeeeeeeeeeeeeeens 3-47
PHY parameters......cccoooeeeeeieeiiiieeiiiicciciiinnnnn. 3-32
PHY/MAC parameters .....cccceeeeeeeeeeeeeeeeeeennnnn. 3-32
PPDU Format........cccceceevveeeennnen. 3-21, 3-32, 4-20
Preamble Type....ccoooveveeieiicciiiiiieeeens 3-36, 4-27
Product Composition.........ccccvvvveeeeeeeeeecnnnnnn... 1-3
Product overview..........ccccooeeeniiieeiiee e, 1-2
Q
QoS Control ......ccccvvvveeeeeeeeininnenn. 3-45, 3-53, 4-35
R
Ramp Length.......cccoooviiiiiii, 3-17, 4-16
Repeat Count.......ccccovvvveeiiiiinnnnn, 3-16, 3-20, 4-13
Roll Off/BT ... 3-17, 3-20, 4-16
S
Sampling Rate ........ccccoeevviviieieeiiiiinnnns 3-14, 3-18
Scramble .......ooovvvvvviiiiiiiiiiiiiee 3-13, 3-47
Scramble Initial Value ........ccccooooeo. 3-13, 3-20
Screen Details.......ccoccveeeiiiiiiieiiieeecieee e, 3-2
Select Option ........coevvvvvviiiiiiiiiiiiiiieieeeeeeeeeee 4-11
Sequence Control..........cccueeee.e... 3-44, 3-53, 4-34
Sequence Number Increment
Period......oooooviiiiiieiiii, 3-46, 3-54, 4-36
SmMOoothing......ccccvvvveiiiiiiiiciiiiee e, 3-39
Software keyboard..........cccoccvveeiiiiiiiiiineeeneeen. 4-3
Spatial Mapping.......ccccceeeevvvveeeeeeeennnnns 3-21, 3-37
Spatial Mapping Matrix ...................... 3-22, 3-37
SYSEEIML.uiiiiiiiiiiiiiiiiie e et 3-12, 4-12

T
Total A-MPDU Length ....cccccoooevvveviiinnnnnnnn. 3-51
Total Number of Space Time Streams ......... 3-31
Total Output Packets ........cccoeceeeennnnneee. 3-18, 4-13
TYEE VIEW .oceeeeiiiiiiieeeeeeeeittee e e e e eeiiivreee e e e 3-10
TXOP PS NOT ALLOWED..........cceuvvrennnen. 3-49
U
Uninstallation.........coccocveviiiiiiniiiniini, 2-3
User File
Reading....cccccoevvvciiiiiiiiiiieiiieeeee e, 3-75
USEIH oo 3-11
w
Waveform Memory
Loading to.....ccevveeveeeiiiiiiiiieieeeieeeeeeeeeeees 5-4, 5-6
Waveform pattern........ccccccvvvvveeveveveeeeeeeeeeeennnns 5-1
Selecting ....cccvvvveeeeeeeeeiieeeeee e 5-5, 5-7
Transferring to internal hard disk....... 5-2, 5-6
Windowing Length ...................... 3-17, 3-21, 4-16

Index-2.



	Cover
	Safety Symbols
	Software End-User License Agreement (EULA)
	About This Manual
	Table of Contents
	Chapter 1 Overview
	1.1 Product overview
	1.2 Product Composition
	1.3 Options

	Chapter 2 Preparation
	2.1 Operating Environment
	2.2 Installation/Uninstallation
	2.3 Starting up and exiting the software
	2.3.1 Starting Software: When installed on other than MG3710A
	2.3.2 Starting Software: When installed on MG3710A
	2.3.3 Exiting Software


	Chapter 3 Normal Setup Screen
	3.1 Screen Details
	3.1.1 Menu and tool button
	3.1.2 Tree view
	3.1.3 List of Common Parameter
	3.1.3.1 Common parameter list (System = other than 11ac)
	3.1.3.2 Common parameter list (System = 11ac)

	3.1.4 PHY/MAC parameters
	3.1.4.1 PHY parameters(System = other than 11ac)
	3.1.4.2 MAC parameters(System = other than 11ac)
	3.1.4.3 PHY parameter (System=11ac)
	3.1.4.4 MAC parameter (System=11ac)

	3.1.5 Export File screen
	3.1.6 Calculation screen
	3.1.7 Calculation & Load
	3.1.8 Calculation & Play

	3.2 Waveform Pattern Generation Procedure
	3.2.1 IEEE 802.11n waveform
	3.2.2 IEEE 802.11ac waveform

	3.3 Saving/Reading Parameters
	3.3.1 Saving a parameter file
	3.3.2 Reading a parameter file

	3.4 User File Reading Screen
	3.5 Graph Display
	3.6 Auxiliary Signal Output

	Chapter 4 Easy Setup Screen
	4.1 Basic Operation
	4.1.1 Data input method

	4.2 Screen Details
	4.2.1 Menu and tool buttons
	4.2.2 Tool bar
	4.2.3 Save/Recall
	4.2.4 Export File screen
	4.2.5 Calculation screen
	4.2.6 Calculation & Load
	4.2.7 Calculation & Play
	4.2.8 Select Option
	4.2.9 Common Tab
	4.2.10 PHY Tab
	4.2.11 MAC Tab

	4.3 Graph Display 
	4.4 Auxiliary Signal Output

	Chapter 5 How to Use Waveform Patterns
	5.1 For MG3700A or MG3710A
	5.1.1 Transferring waveform pattern to internal hard disk
	5.1.2 Loading to Waveform Memory
	5.1.3 Selecting Waveform Pattern

	5.2 For MS2690A/MS2691A/MS2692A or MS2830A
	5.2.1 Transferring waveform pattern to internal hard disk
	5.2.2 Loading to Waveform Memory
	5.2.3 Selecting Waveform Pattern


	Appendix A Error Messages
	Appendix B User File Format
	Index



