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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

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

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

not performed properly.

A C AUTION This indicates a hazardous procedure or danger that could result in light-to-severe
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.
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Equipment Certificate

Anritsu Corporation guarantees that this equipment was inspected at shipment and meets the
published specifications.

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 last page of the printed version of this manual, and is
available in a separate file on the PDF version.

Also, the Anritsu website provides you with contact information and a contact form.
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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
1. You may not sell, transfer, rent, lease, lend,

damaged data whatsoever shall be excluded
from repair and the warranty.

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

. You may make one copy of this Software for
backup purposes only.

. 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
following items and any of your lost or

1) 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.

2. 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
1s 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.

. 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



Cautions Against Computer Virus Infection

e 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.

e Adding software
Do not download or install software that has not been specifically
recommended or licensed by Anritsu.

e Network connections
Ensure that the network has sufficient anti-virus security protection in
place.
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About This Manual

This manual mainly describes the operation of the Waveform File for Short Range Wireless
(SRW).

Products relevant to the MT8870A Universal Wireless Test Set include:
e MTS8870A Universal Test Set (main unit)

e Modules installed in the MT8870A

e Application software installed in the MT8870A

e (Control software installed in a PC to control the MT8870A remotely

These products are referred to as the "Universal Wireless Test Set Series". The operation
manuals of the Universal Wireless Test Set Series consist of separate documents for the
main unit, module(s), application software, and control software, as shown below. [ in-
dicates this manual.

Main Unit Operation Manual

Describes about precautions for safety use, how to connect the

power and interfaces, and operation and maintenance of the unit.

Module Operation Manual

Describes about specifications and operation of the modules.
Each module has its own operation manual.

Application Software Operation Manual

Describes how to use the application software and remote commands.
Each application software has its own operation manual.

Waveform File for Short Range Wireless
Operation Manual

Describes the waveform file used for the modules or the
application software.

Control Software Operation Manual

Describes how to install and operate the control software.
Each control software has its own operation manual.
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Convention Used in This Manual

Except where there is a good reason to do otherwise, this manual assumes the use of MT8870A
and MU887000A.

Note that the descriptions in this manual also apply to MT8872A, MUS887001A, or
MU887002A. MU887000A/01A means the MU887000A or MU887001A.

v

Additionally, the Anritsu management code of the options described in this manual is “0
unless there is a reason.
The option number:The option number is indicated by three digits.

MUB88700XA- x x x

—I—— Number indicating function
Anritsu management code
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Chapter 1 General Information

This chapter outlines the short range wireless (SRW) waveform files.

1.1 About this Manual............coooo i 1-2
1.2  SRW ReCEIVEr TESHNG ....ueeiiiiiiiieie et 1-3
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Chapter 1 General Information

1.1 About this Manual

This manual provides details of the short range wireless (SRW) waveforms for use with the
MT8870A Universal Wireless Test Set.

The waveform files can be transmitted from the MT8870A to the device under test (DUT) for
use in SRW receiver testing.

There are following SRW waveform packages:
« WLAN 802.11a/b/g/n (MV887030A)
+ WLAN 802.11ac (MV887031A)
+ WLAN 802.11p (MV887032A)
+ WLAN 802.11ax (MV887033A)
« WLAN 802.11be (MV887034A)
Bluetooth BR/IEDR/LE (MV887040A,

MV887040A-001 (in case of more than 37 bytes payload))
Bluetooth 2LE (MV887040A, MV887040A-002,

MV887040A-001 (in case of more than 37 bytes payload))
Bluetooth LR (MV887040A, MV887040A-003,

MV887040A-001 (in case of more than 37 bytes payload))
Bluetooth LE AoA/AoD (MV887040A, MV887040A-002, MV887040A-004,

MV887040A-001 (in case of more than 37 bytes payload))

Each package contains a selection of waveform files that have been pre-configured at
differing standards, data rates, and modulation patterns.




1.2 SRW Receiver Testing

1.2 SRW Receiver Testing

Waveform file selection and transmission to the DUT can be performed in two ways:

+ Using Vector Signal Generator (VSG) tool within CombiView. Refer to chapter 2 for
details.

* Using remote SCPI commands to directly control the vector signal generator application
within the MT8870A module. Refer to chapter 3 for details.

In both cases, the receiver sensitivity of the DUT is calculated using the chipset vendor’s
host control software to read the number of received packets.
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Chapter 1 General Information




Chapter 2 Using the CombiView VSG Tool

This chapter explains Configuring and Running Receiver Tests, and the calculating the
error rate.

2.1 ReceiVer TeStiNG ..ocoooi i 2-2
2.2  Configuring and Running Receiver Tests...........cccviiiiiiiiiiiiiiiiiieiee e 2-3
2.3 Calculating the Error Rate...........cooiiiiiiiiiiiiiie e 2-4
2.3.1 Bluetooth Measurements ...........ccoooiiuuiiiiiiieeen e 2-4
2.3.2 WLAN Measurements...........ccuuueauiiiiuuiiiieieae e eeeiiieee e e e e e e 2-4
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Chapter 2 Using the CombiView VSG Tool

2.1 Receiver Testing

CombiView includes the vector signal generator (VSG) to provide receiver testing
functionality for the CW, wireless LAN, and Bluetooth standards.

To use the VSG you must purchase and register the appropriate MV8870xxA waveform
option. The following options are available:

* Option MV887030A: Waveform files for WLAN 802.11b/g/n/a

* Option MV887031A: Waveform files for WLAN 802.11ac

* Option MV887032A: Waveform files for WLAN 802.11p

* Option MV887033A: Waveform files for WLAN 802.11ax

* Option MV887034A: Waveform files for WLAN 802.11be

* Option MV887040A: Waveform files for Bluetooth

To use Bluetooth Low Energy signal more than 37 bytes payload, you also must purchase
the option below:
* Option MV887040A-001: Waveform files for Bluetooth LE more than 37 bytes payload

To use Bluetooth Low Energy 2 Mbps (2LE) signal, you also must purchase the option below:
* Option MV887040A-002: Waveform files for Bluetooth 2LE

To use Bluetooth Low Energy Long Range (BLR) signal, you also must purchase the option
below:
* Option MV887040A-003: Waveform files for Bluetooth LR

To use Bluetooth Low Energy AoA/AoD signal, you also must purchase the option below:
* Option MV887040A-004: Waveform files for Bluetooth LE AoA/AoD

Each optional package contains a selection of waveform files that have been pre-configured
at differing standards, data rates, and modulation patterns.

Note:
A full list of the waveform files provided with each SRW option is provided in chapter 4.

During receiver testing, the Vector Signal Generator tool is used to select a waveform file
and to transmit a defined sequence of packets to the DUT receiver.
The receiver sensitivity is calculated using the chipset vendor’s software to count the

number of frames or packets received in comparison to the number sent.




2.2 Configuring and Running Receiver Tests

2.2 Configuring and Running Receiver Tests
1.  Within CombiView, at VSG, select the port being used to connect to the DUT.
2. Select VSG > Configure VSG to open the VSG Settings window shown below.

VSG Settings: Module 6201221316 (Slot 2)

Sync Mode:

Modulation: |ARB v|
Waveform File Type: |WLAN 802.11g v|

Waveform File: [ MVB870304_ag_54_1024C ~|[ Flemb |
Pattern: [ag S54Mbps 1024bytes v|
Frequency / Channel: @ Frequency Channel
Frequency (MHz): 2412 3| [ Track VsA
Number of Packets: 100 | Continuous
Power (dBm): | -10 4

Transmit |

Close |

Figure 2.2-1 VSG Settings

3. At Sync Mode select SISO unless doing true MIMO testing. Refer to the CombiView
Operation Manual for full details.

At Modulation select ARB.
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5. At Waveform File Type, select the wireless standard.
6. At Waveform File, select the waveform to be transmitted.
7. At Pattern, set the data pattern.

Note:

Most waveform files for SRW applications contain only one pattern. However files
designed for MIMO testing may contain two or more patterns that correspond to the
spatial streams comprising the MIMO signal. To transmit this kind of signal you use
the same waveform file on each module (spatial stream) and select a different pattern
on each module's VSG. For True MIMO receiver testing, the VSGs must be
synchronized. See Chapter 10 of the MX880052A CombiView Short Range Wireless
Applet Operation Manualfor details.

Set Frequency or Channel.

9. Ifrequired, select Track VSA. If selected, changes to the VSG frequency are
communicated to the VSA, and changes to the VSA frequency are communicated to the
VSG. If cleared, the VSA and VSG frequency settings are independent. Note that the
VSA cannot be set to frequencies below 1.9 GHz when no MX887032A license.

10. Set a specific Number of Packets to be transmitted or select Continuous to play the
waveform repeatedly until you click Stop.

11. Set the transmission Power.

12. Click Transmit to start transmission of the waveform to the DUT.




Chapter 2 Using the CombiView VSG Tool

2.3 Calculating the Error Rate

2.31

2.3.2

Receiver sensitivity is calculated by using the chipset vendor’s software to count the number
of packets or bits received in comparison to the number sent.

Bluetooth Measurements

The receiver sensitivity for Bluetooth basic rate and enhanced data rate signals is based on
the calculation of Bit Error Rate (BER). BER is an expression of the number of bits that were
received in error and is calculated using the formula below:

(1 — (Number of bits correctly received / Number of bits sent)) X 100 %.

The receiver sensitivity for Bluetooth Low Energy signals is based on the calculation of
Packet Error Rate (PER). PER is an expression of the number of packets that were received
in error and is calculated using the formula below:

(1 — (Number of packets correctly received / Number of packets sent)) x 100 %.

WLAN Measurements

DUT receiver measurements are based on the calculation of Packet Error Rate (PER) or
Frame Reception Rate (FRR). PER is an expression of the number of packets that were
received in error and is calculated using the formula below:

(1 — (Number of packets correctly received / Number of packets sent)) X 100 %.

FRR is an expression of the number of packets that were successfully received. FRR is
specified by the CTIA and Wi-Fi Alliance in the CWG Test Plan used to evaluate the RF
Performance of Wi-Fi Mobile Converged Devices. FRR is calculated using the formula below:

(Number of packets correctly received / Number of packets sent) X 100 %.




Chapter 8 Using Remote Commands

This chapter explains the using SCPI remote commands and calculating the error rate.

Bl OVEBIVIEW ...t e e e e e e et e e e e e e eaaas 3-2
3.2 Calculating the Error Rate...........cccuuiiiiiiiiiiieeeee e 3-3
3.2.1 BluetoothMeasurements .............ccoooveeuiiieeeieieeieicieee e 3-3
3.2.2 WLAN Measurements.............ceeeieeeiiiiiiiiee e 3-3
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Chapter 3 Using Remote Commands

3.1 Overview

Receiver tests can be performed using remote SCPI commands to control the vector signal
generator application within the MT8870A module.

The example below shows how to select a Bluetooth waveform file (provided with
MV887040A) and output it from port 1 at =70 dBm on a frequency of 2402 MHz.

Note:

Further details on the vector signal generator application and the modes of operation
can be found in the MU887000A TRX Test Module Operation Manual.

Set the VSG operation mode to “normal” for use with remote commands.
:SOURce : GPRF:GENerator :MODE NORmal

Set the frequency to 2402 MHz.
:SOURce:GPRF:GENerator:RFSetting:FREQuency 2402MHz

Set the level to —70 dBm.
:SOURce:GPRF:GENerator:RFSettings:LEVel -70

Turn on modulation.

:SOURce : GPRF:GENerator:BBMode ARB

Load the waveform file to memory.

:SOURce :GPRF:GENerator:ARB:FILE:LOAD “MV887040A DH3 3SlotOff”
Select port 1 as the output port.

:ROUte:PORT:CONNect:DIRection PORT2, PORT1

Turn on signal output.

:SOURce :GPRF:GENerator:STATe ON

Check that the output level is within acceptable limits.
:SOURce:GPRF:GENerator:RFSettings:LEVel:SETTing?

Stop the signal output.
:SOURce :GPRF:GENerator:STATe OFF

Note:

Refer to the MU887000A TRX Test Module Operation Manual and MX880054A Signal
Generator Application Applet Operation Manual for further information about
controlling the VSG application.




3.2 Calculating the Error Rate

3.2 Calculating the Error Rate

Receiver sensitivity is calculated by using the chipset vendor’s software to count the number
of packets or bits received in comparison to the number sent.

3.2.1 Bluetooth Measurements

The receiver sensitivity for Bluetooth basic rate and enhanced data rate signals is based on
the calculation of Bit Error Rate (BER). BER is an expression of the number of bits that
were received in error and is calculated using the formula below:

(1 — (Number of bits correctly received / Number of bits sent)) x 100 %.

The receiver sensitivity for Bluetooth Low Energy signals is based on the calculation of
Packet Error Rate (PER). PER is an expression of the number of packets that were received
in error and is calculated using the formula below:

(1 — (Number of packets correctly received / Number of packets sent)) X 100 %.

3.2.2 WLAN Measurements

DUT receiver measurements are based on the calculation of Packet Error Rate (PER) or
Frame Reception Rate (FRR). PER is an expression of the number of packets that were
received in error and is calculated using the formula below:
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(1 — (Number of packets correctly received / Number of packets sent)) X 100 %.

FRR is an expression of the number of packets that were successfully received. FRR is
specified by the CTIA and Wi-Fi Alliance in the CWG Test Plan used to evaluate the RF
Performance of Wi-Fi Mobile Converged Devices. FRR is calculated using the formula below:

(Number of packets correctly received / Number of packets sent) X 100 %.




Chapter 3 Using Remote Commands




Chapter 4 Waveform Files

This chapter explains the Waveform files.
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Chapter 4 Waveform Files

4.1 802.11a/b/g/n Waveform Patterns (MV887030A)

Notes:
e All 802.11a/b/g/n waveforms are prefixed with MV887030A_.
e Waveforms ending in “_Q” are customer-variant files.

411 802.11b
Table 4.1.1-1 802.11b WLAN Waveforms
; Packet Preamble /
Waveform za:)tglz'laat ﬁ(s)r: Ba(nn::zl;jth length BlrS:i(::;asstt Guard Nss
(byte) Interval
b_11_1024L 11 1024 b Long
b_5P5_1024L 5.5 1024 b Long
b_5P5_100L 5.5 100 b Long
b_2 100L 2 100 b Long
b_2_1024L/ 2 1024 b Long
b_1_100L 1 100 b Long
b_1_1024L/ 1 1024 b Long
b_2_100S_Q 2 100 b Short
b_2.1024S_Q 2 1024 b Short
b_5P5_100S_Q 5.5 100 b Short
b_5P5_1024S_Q 5.5 1024 b Short
b_11_100S_Q 11 100 b Short
b_11_1024S_Q 11 1024 b Short




4.1 802.11a/b/g/n Waveform Patterns (MVE87030A)

41.2 802.11alg
Table 4.1.2-1 802.11a/g WLAN Waveforms

. Packet Preamble /
Waveform zaot:urlaat t?(s)r: Ba(nn: Fvl"z';ith length Blrg ra1i(i:(;asstt Guard Nss
(byte) Interval
ag_b54 1024 54 1024 b
ag_54_1000 54 1000 b
ag_48 1000 48 1000 b
ag_36_1000 36 1000 b
ag_24_ 1000 24 1000 b
ag_18_1000 18 1000 b
ag_12_1000 12 1000 b
ag_9_100 9 100 b
ag_9_1000 9 1000 b
ag_6_100 6 100 b
ag_6_1000 6 1000 b
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Chapter 4 Waveform Files

41.3 802.11n
Table 4.1.3-1 802.11n WLAN Waveforms
Waveform Data ratgs | | Bandwidth reanc:ter: Broa_dcast Plrgaun;z:e Nss
modulation (MHz) / Unicast
(byte) Interval
n_MCS7_20_4096L MCS7 20 4096 b Long
n_MCS7_20_4096S MCS7 20 4096 b Short
n_MCS7_20_1024L MCS7 20 1024 b Long
n_MCS7_40_4096L MCS7 40 4096 b Long
n_MCS7_40_4096S MCS7 40 4096 b Short
n_MCS7_40_1024L MCS7 40 1024 b Long
n_MCS6_20_4096L MCS6 20 4096 b Long
n_MCS6_40_4096L MCS6 40 4096 b Long
n_MCS5_20_4096L MCS5 20 4096 b Long
n_MCS5_40_4096L MCS5 40 4096 b Long
n_MCS4_20_4096L MCS4 20 4096 b Long
n_MCS4_20_500L MCS4 20 500 b Long
n_MCS4_40_4096L MCS4 40 4096 b Long
n_MCS4_40_500L MCS4 40 500 b Long
n_MCS3_20_4096L MCS3 20 4096 b Long
n_MCS3_20_500L MCS3 20 500 b Long
n_MCS3_40_4096L MCS3 40 4096 b Long
n_MCS3_40_500L MCS3 40 500 b Long
n_MCS2_20_4096L MCS2 20 4096 b Long
n_MCS2_20_500L MCS2 20 500 b Long
n_MCS2_40_4096L MCS2 40 4096 b Long
n_MCS2_40_500L MCS2 40 500 b Long
n_MCS1_20_4096L MCS1 20 4096 b Long
n_MCS1_20_500L MCS1 20 500 b Long
n_MCS1_40_4096L MCS1 40 4096 b Long
n_MCS1_40_500L MCS1 40 500 b Long
n_MCS0_20_4096L MCS0 20 4096 b Long
n_MCS0_20_500L MCS0 20 500 b Long
n_MCS0_40_4096L MCS0 40 4096 b Long
n_MCS0_40_500L MCS0 40 500 b Long
n_MCS32_40_4096L. | MCS32 40 4096 b Long




4.2 802 11ac Waveform Patterns (MVE870314)

4.2 802.11ac Waveform Patterns (MV887031A)

Note:

All 802.11ac waveforms are prefixed with MV887031A_.

421 802.11ac
Table 4.2.1-1 802.11ac WLAN Waveforms
Waveform Data ratgs / | Bandwidth reanc:ter: Broa_dcast Plreeaur:.l-)(:e Nss
modulation (MHz) / Unicast
(byte) Interval
ac_MCS9_40_4096L MCS9 40 4096 b Long 1
ac_MCS9_40_1024L MCS9 40 1024 b Long 1
ac_MCS9_80_4096L MCS9 80 4096 b Long 1
ac_MCS9_80_1024L MCS9 80 1024 b Long 1
ac_MCS9_160_4096L | MCS9 160 4096 b Long 1
ac_MCS8_20_4096L MCS8 20 4096 b Long 1
ac_MCS8_20_1024L MCSS8 20 1024 b Long 1
ac_MCS8_40_4096L MCS8 40 4096 b Long 1
ac_MCS8_40_1024L MCSS8 40 1024 b Long 1
ac_MCS8_80_4096L MCS8 80 4096 b Long 1
ac_MCS8_80_1024L MCS8 80 1024 b Long 1
ac_MCS8_160_4096L. | MCS8 160 4096 b Long 1
ac_MCS7_20_4096L MCS7 20 4096 b Long 1
ac_MCS7_40_4096L MCS7 40 4096 b Long 1
ac_MCS7_80_4096L MCS7 80 4096 b Long 1
ac_MCS7_160_4096L | MCS7 160 4096 b Long 1
ac_MCS6_20_4096L MCS6 20 4096 b Long 1
ac_MCS6_40_4096L MCS6 40 4096 b Long 1
ac_MCS6_80_4096L MCS6 80 4096 b Long 1
ac_MCS6_160_4096L. | MCS6 160 4096 b Long 1
ac_MCS5_20_4096L MCS5 20 4096 b Long 1
ac_MCS5_40_4096L MCS5 40 4096 b Long 1
ac_MCS5_80_4096L MCS5 80 4096 b Long 1
ac_MCS5_160_4096L. | MCS5 160 4096 b Long 1
ac_MCS4_20_4096L MCS4 20 4096 b Long 1
ac_MCS4_20_500L MCS4 20 500 b Long 1
ac_MCS4_40_4096L MCS4 40 4096 b Long 1
ac_MCS4_40_500L MCS4 40 500 b Long 1
ac_MCS4_80_4096L MCS4 80 4096 b Long 1
ac_MCS4_80_500L MCS4 80 500 b Long 1
ac_MCS4_160_4096L. | MCS4 160 4096 b Long 1
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Chapter 4 Waveform Files

Table 4.2.1-1 802.11ac WLAN Waveforms (Cont’d)

Waveform Data ratgs / | Bandwidth reanc:ter: Broa_dcast Plreeaurg.l-a(:e Nss
modulation (MHz) / Unicast
(byte) Interval
ac_MCS4_160_500L MCS4 160 500 b Long 1
ac_MCS3_20_4096L MCS3 20 4096 b Long 1
ac_MCS3_20_500L MCS3 20 500 b Long 1
ac_MCS3_40_4096L MCS3 40 4096 b Long 1
ac_MCS3_40_500L MCS3 40 500 b Long 1
ac_MCS3_80_4096L MCS3 80 4096 b Long 1
ac_MCS3_80_500L MCS3 80 500 b Long 1
ac_MCS3_160_4096L | MCS3 160 4096 b Long 1
ac_MCS3_160_500L MCS3 160 500 b Long 1
ac_MCS2_20_4096L MCS2 20 4096 b Long 1
ac_MCS2_20_500L MCS2 20 500 b Long 1
ac_MCS2_40_4096L MCS2 40 4096 b Long 1
ac_MCS2_40_500L MCS2 40 500 b Long 1
ac_MCS2_80_4096L MCS2 80 4096 b Long 1
ac_MCS2_80_500L MCS2 80 500 b Long 1
ac_MCS2_160_4096L | MCS2 160 4096 b Long 1
ac_MCS2_160_500L MCS2 160 500 b Long 1
ac_MCS1_20_4096L MCS1 20 4096 b Long 1
ac_MCS1_20_500L MCS1 20 500 b Long 1
ac_MCS1_40_4096L MCS1 40 4096 b Long 1
ac_MCS1_40_500L MCS1 40 500 b Long 1
ac_MCS1_80_4096L MCS1 80 4096 b Long 1
ac_MCS1_80_500L MCS1 80 500 b Long 1
ac_MCS1_160_4096L | MCS1 160 4096 b Long 1
ac_MCS1_160_500L MCS1 160 500 b Long 1
ac_MCS0_20_4096L MCSO0 20 4096 b Long 1
ac_MCS0_20_500L MCSO0 20 500 b Long 1
ac_MCS0_40_4096L MCSO0 40 4096 b Long 1
ac_MCS0_40_500L MCSO0 40 500 b Long 1
ac_MCS0_80_4096L MCSO0 80 4096 b Long 1
ac_MCS0_80_500L MCSO0 80 500 b Long 1
ac_MCS0_160_4096L | MCSO0 160 4096 b Long 1
ac_MCS0_160_500L MCSO0 160 500 b Long 1




4.3 802 11p Waveform Patterns (MVES87032A)

4.3 802.11p Waveform Patterns (MV887032A)

Note:
All 802.11p waveforms are prefixed with MV887032A_.

431 802.11p
Table 4.3.1-1 802.11p WLAN Waveforms
Waveform Data ratgs / | Bandwidth reanc:teht Broa_dcast Prgaun;.l?c:el Nss
modulation (MHz) / Unicast
(byte) Interval

p_54_20_1000 54 20 1000 b

p_48_20_1000 48 20 1000 b

p_36_20_1000 36 20 1000 b

p_24_20_1000 24 20 1000 b

p_18_20_1000 18 20 1000 b

p_12_20_1000 12 20 1000 b

p_9_20_1000 9 20 1000 b §
p_6_20_1000 6 20 1000 b 3
p_27_10_1000 27 10 1000 b S
p_24_10_1000 24 10 1000 b B
p_18_10_1000 18 10 1000 b ?
p_12_10_1000 12 10 1000 b n
p_9_10_1000 9 10 1000 b

p_6_10_1000 6 10 1000 b

p_4p5_10_1000 4.5 10 1000 b

p_3_10_1000 3 10 1000 b

p_13p5_5_1000 13.5 5 1000 b

p_12_5_1000 12 5 1000 b

p_9_5_1000 9 5 1000 b

p_6_5_1000 6 5 1000 b

p_4p5_5_1000 4.5 5 1000 b

p_3_5_1000 3 5 1000 b

p_2p25_5_1000 2.25 5 1000 b

p_1p5_5_1000 1.5 5 1000 b




Chapter 4 Waveform Files

4.4 802.11ax Waveform Patterns (MV887033A)

Note:
All 802.11ax waveforms are prefixed with MV887033A_.

441 802.11ax
Table 4.4.1-1 802.11ax WLAN Waveforms

Waveform fPPDU Data rat_e/ Bandwidth IFe’; E:tLrl\ FEC DCM | Nss
ormat | modulation| (MHz) encoders
(Octet)
ax_SU_MCS11_160_4096_08LTFx2L* | HE-SU | MCS11 160 4096 | LDPC Off |1
ax_SU_MCS10_160_4096_08LTFx2L* | HE-SU | MCS10 160 4096 | LDPC Off |1
ax_SU_MCS9_160_4096_08LTFx2L* | HE-SU | MCS9 160 4096 | LDPC Off |1
ax_SU_MCS8_160_4096_08LTFx2L* | HE-SU | MCS8 160 4096 | LDPC Off |1
ax_SU_MCS7_160_4096_08LTFx2L* | HE-SU | MCS7 160 4096 | LDPC Off |1
ax_SU_MCS6_160_4096_08LTFx2L* | HE-SU | MCS6 160 4096 | LDPC Off |1
ax_SU_MCS5_160_4096_08LTFx2L* | HE-SU | MCS5 160 4096 | LDPC Off |1
ax_SU_MCS4_160_4096_08LTFx2L* | HE-SU | MCS4 160 4096 | LDPC Off |1
ax_SU_MCS3_160_4096_08LTFx2L* | HE-SU | MCS3 160 4096 | LDPC Off |1
ax_SU_MCS2_160_4096_08LTFx2L* | HE-SU | MCS2 160 4096 | LDPC Off |1
ax_SU_MCS1_160_4096_08LTFx2L* | HE-SU | MCS1 160 4096 | LDPC Off |1
ax_SU_MCS0_160_4096_08LTFx2L* | HE-SU | MCSO 160 4096 | LDPC Off |1
ax_SU_MCS11_80_4096_08LTFx2L* | HE-SU | MCS11 80 4096 | LDPC Off |1
ax_SU_MCS10_80_4096_08LTFx2L* | HE-SU | MCS10 80 4096 | LDPC Off |1
ax_SU_MCS9_80_4096_08LTFx2L* HE-SU | MCS9 80 4096 | LDPC Off |1
ax_SU_MCS8_80_4096_08LTFx2L* HE-SU | MCS8 80 4096 | LDPC Off |1
ax_SU_MCS7_80_4096_08LTFx2L* HE-SU | MCS7 80 4096 | LDPC Off |1
ax_SU_MCS6_80_4096_08LTFx2L* HE-SU | MCS6 80 4096 | LDPC Off |1
ax_SU_MCS5_80_4096_08LTFx2L* HE-SU | MCS5 80 4096 | LDPC Off |1
ax_SU_MCS4_80_4096_08LTFx2L* HE-SU | MCS4 80 4096 | LDPC Off |1
ax_SU_MCS3_80_4096_08LTFx2L* HE-SU | MCS3 80 4096 | LDPC Off |1
ax_SU_MCS2_80_4096_08LTFx2L* HE-SU | MCS2 80 4096 | LDPC Off |1
ax_SU_MCS1_80_4096_08LTFx2L* HE-SU | MCS1 80 4096 | LDPC Off |1
ax_SU_MCS0_80_4096_08LTFx2L* HE-SU | MCS0 80 4096 | LDPC Off |1




4,4 802 11ax Waveform Patterns (MV887033A)

Table 4.4.1-1 802.11ax WLAN Waveforms (Cont’d)

Waveform PPDU | Data rate | | Bandwidth IZE:::‘ FEC | pem | Nes
ormat | modulation| (MHz) encoders
(Octet)

ax_SU_MCS11_40_4096_08LTFx2L* | HE-SU | MCS11 40 4096 | LDPC off |1
ax_SU_MCS10_40_4096_08LTFx2L* | HE-SU | MCS10 40 4096 | LDPC Off |1
ax_SU_MCS9_40_4096_08LTFx2L* HE-SU | MCS9 40 4096 | LDPC Off |1
ax_SU_MCS8_40_4096_08LTFx2L* HE-SU | MCS8 40 4096 | LDPC Off |1
ax_SU_MCS7_40_4096_08LTFx2L* HE-SU | MCS7 40 4096 | LDPC Off |1
ax_SU_MCS6_40_4096_08LTFx2L* HE-SU | MCS6 40 4096 | LDPC Off |1
ax_SU_MCS5_40_4096_08LTFx2L* HE-SU | MCS5 40 4096 | LDPC Off |1
ax_SU_MCS4_40_4096_08LTFx2L* HE-SU | MC54 40 4096 | LDPC Off |1
ax_SU_MCS3_40_4096_08LTFx2L* HE-SU | MCS3 40 4096 | LDPC Off |1
ax_SU_MCS2_40_4096_08LTFx2L* HE-SU | MCS2 40 4096 | LDPC Off |1
ax_SU_MCS1_40_4096_08LTFx2L* HE-SU | MCS1 40 4096 | LDPC Off |1
ax_SU_MCS0_40_4096_08LTFx2L* HE-SU | MCS0 40 4096 | LDPC Off |1
ax_SU_MCS11_20_4096_08LTFx2L* | HE-SU | MCS11 20 4096 | LDPC off |1 §
ax_SU_MCS10_20_4096_08LTFx2L* | HE-SU | MCS10 20 4096 | LDPC Off |1 S
ax_SU_MCS11_20_4096_08LTFx2B* | HE-SU | MCS11 20 4096 | BCC Off |1 :‘_5:
ax_SU_MCS10_20_4096_08LTFx2B* | HE-SU | MCS10 20 4096 | BCC off |1 B
ax_SU_MCS9_20_4096_08LTFx2B* HE-SU | MCS9 20 4096 | BCC Off |1 E
ax_SU_MCS8_20_4096_08LTFx2B* HE-SU | MCS8 20 4096 | BCC off |1 ®
ax_SU_MCS7_20_4096_08LTFx2B* HE-SU | MCS7 20 4096 | BCC Off |1
ax_SU_MCS6_20_4096_08LTFx2B* HE-SU | MCS6 20 4096 | BCC Off |1
ax_SU_MCS5_20_4096_08LTFx2B* HE-SU | MCS5 20 4096 | BCC Off |1
ax_SU_MCS4_20_4096_08LTFx2B* HE-SU | MCS4 20 4096 | BCC Off |1
ax_SU_MCS3_20_4096_08LTFx2B* HE-SU | MCS3 20 4096 | BCC Off |1
ax_SU_MCS2_20_4096_08LTFx2B* HE-SU | MCS2 20 4096 | BCC Off |1
ax_SU_MCS1_20_4096_08LTFx2B* HE-SU | MCS1 20 4096 | BCC Off |1
ax_SU_MCS0_20_4096_08LTFx2B* HE-SU | MCS0 20 4096 | BCC Off |1

* non-STBC mode, 800 ns GI, 2x HE-LTF.




Chapter 4 Waveform Files

4.5 802.11be Waveform Patterns (MV887034A)

Note:

All 802.11be waveforms are prefixed with MV887034A_.

45.1 802.11be

Table 4.5.1-1 802.11be WLAN Waveforms

Band | PDSU| FEC EHT-SIG

Waveform ftfnligt n?gctﬁl::ttii:\ -width |length| en- | DCM | Nss | Data rat_e/

(MHz) ((Octet)| coders modulation
be_SU_MCS0_20_4096_08LTFx2B* |EHT-MU| MCS0 20 | 4096 | BCC | Off 1 MCSO0
be_SU_MCS0_40_4096_08LTFx2L* |EHT-MU| MCS0 40 | 4096 | LDPC| Off 1 MCSO0
be_SU_MCS0_80_4096_08LTFx2L* |EHT-MU| MCS0 80 | 4096 | LDPC | Off 1 MCS0
be_SU_MCS0_160_4096_08LTFx2L* | EHT-MU| MCS0 160 | 4096 | LDPC| Off 1 MCSO0
be_SU_MCS1_20 4096_08LTFx2B* |EHT-MU| MCS1 20 | 4096 | BCC | Off 1 MCSO0
be_SU_MCS1_40 4096_08LTFx2L* |EHT-MU| MCS1 40 | 4096 | LDPC| Off 1 MCS0
be_SU_MCS1_80_4096_08LTFx2L* |EHT-MU| MCS1 80 | 4096 | LDPC | Off 1 MCSO0
be_SU_MCS1_160_4096_08LTFx2L* | EHT-MU| MCS1 160 | 4096 | LDPC| Off 1 MCSO0
be_SU_MCS2 20 4096_08LTFx2B* |EHT-MU| MCS2 20 | 4096 | BCC | Off 1 MCSO0
be_SU_MCS2_40_4096_08LTFx2L* |EHT-MU| MCS2 40 4096 | LDPC | Off 1 MCS0
be_SU_MCS2 _80_4096_08LTFx2L* |EHT-MU| MCS2 80 | 4096 | LDPC | Off 1 MCS0
be_SU_MCS2_160_4096_08LTFx2L* |EHT-MU| MCS2 160 | 4096 | LDPC| Off 1 MCS0
be_SU_MCS3_20_4096_08LTFx2B* |EHT-MU| MCS3 20 | 4096 | BCC | Off 1 MCSO0
be_SU_MCS3_40_4096_08LTFx2L* |EHT-MU| MCS3 40 | 4096 | LDPC| Off 1 MCS0
be_SU_MCS3_80_4096_08LTFx2L* |EHT-MU| MCS3 80 | 4096 | LDPC | Off 1 MCS0
be_SU_MCS3_160_4096_08LTFx2L* | EHT-MU| MCS3 160 | 4096 | LDPC| Off 1 MCSO0
be_SU_MCS4 20 4096_08LTFx2B* |EHT-MU| MCS4 20 | 4096 | BCC | Off 1 MCSO0
be_SU_MCS4_40_4096_08LTFx2L* |EHT-MU| MCS4 40 4096 | LDPC | Off 1 MCS0
be_SU_MCS4_80_4096_08LTFx2L* |EHT-MU| MCS4 80 | 4096 | LDPC | Off 1 MCSO0
be_SU_MCS4_160_4096_08LTFx2L* |EHT-MU| MCS4 160 | 4096 | LDPC| Off 1 MCS0
be_SU_MCS5_20_4096_08LTFx2B* |EHT-MU| MCS5 20 | 4096 | BCC | Off 1 MCSO0
be_SU_MCS5_40_4096_08LTFx2L* |EHT-MU| MCS5 40 | 4096 | LDPC| Off 1 MCS0
be_SU_MCS5_80_4096_08LTFx2L* |EHT-MU| MCS5 80 | 4096 | LDPC | Off 1 MCS0
be_SU_MCS5_160_4096_08LTFx2L* | EHT-MU| MCS5 160 | 4096 | LDPC | Off 1 MCS0
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4.5 802 11be Waveform Patterns (MV887034A)

Table 4.5.1-1 802.11be WLAN Waveforms (Cont’d)

PPDU | Data rate / Be_md PDSU| FEC EHT-SIG
Waveform format |modulation -width |length| en- | DCM | Nss | Data rat_e/
(MHz) |(Octet)| coders modulation

be_SU_MCS6_20_4096_08LTFx2B* |EHT-MU| MCS6 20 | 4096 | BCC | Off | 1 MCSo0
be_SU_MCS6_40_4096_08LTFx2L* |EHT-MU| MCS6 40 | 4096 |LDPC| Off | 1 MCSo0
be_SU_MCS6_80_4096_08LTFx2L* |EHT-MU| MCS6 80 | 4096 |LDPC| Off | 1 MCSo0
be_SU_MCS6_160_4096_08LTFx2L* |EHT-MU| MCS6 160 | 4096 |LDPC| Off | 1 MCSo0
be_SU_MCS7_20_4096_08LTFx2B* |EHT-MU| MCS7 20 | 4096 | BCC | Off | 1 MCSo0
be_SU_MCS7_40_4096_08LTFx2L* |EHT-MU| MCS7 40 | 4096 |LDPC| Off | 1 MCSo0
be_SU_MCS7_80_4096_08LTFx2L* |EHT-MU| MCS7 80 | 4096 |LDPC| Off | 1 MCSo0
be_SU_MCS7_160_4096_08LTFx2L* |EHT-MU| MCS7 160 | 4096 |LDPC| Off | 1 MCSo0
be_SU_MCS8 20_4096_08LTFx2B* |EHT-MU| MCSS8 20 | 4096 | BCC | Off | 1 MCSo0
be_SU_MCS8 40_4096_08LTFx2L* |EHT-MU| MCSS8 40 | 4096 |LDPC| Off | 1 MCSo0
be_SU_MCS8 80_4096_08LTFx2L* |EHT-MU| MCSS8 80 | 4096 |LDPC| Off | 1 MCSo0
be_SU_MCS8_160_4096_08LTFx2L* |EHT-MU| MCSS8 160 | 4096 |LDPC| Off | 1 MCSo0
be_SU_MCS9_20_4096_08LTFx2B* |EHT-MU| MCS9 20 | 4096 | BCC | Off | 1 MCSo0 §
be_SU_MCS9_40_4096_08LTFx2L* |EHT-MU| MCS9 40 | 4096 |LDPC| Off | 1 MCSo0 S
be_SU_MCS9_80_4096_08LTFx2L* |EHT-MU| MCS9 80 | 4096 |LDPC| Off | 1 MCSo0 .5:
be_SU_MCS9_160_4096_08LTFx2L* |EHT-MU| MCS9 160 | 4096 |LDPC| Off | 1 MCSo0 B
be_SU_MCS10_20_4096_08LTFx2L* |EHT-MU| MCS10 20 | 4096 |LDPC| Off | 1 MCSo0 E
be_SU_MCS10_40_4096_08LTFx2L* |EHT-MU| MCS10 40 | 4096 |LDPC| Off | 1 MCSo0 ®
be_SU_MCS10_80_4096_08LTFx2L* |EHT-MU| MCS10 80 | 4096 |LDPC| Off | 1 MCSo0
be_SU_MCS10_160_4096_08LTFx2L* | EHT-MU| MCS10 | 160 | 4096 | LDPC| Off | 1 MCSo0
be_SU_MCS11_20_4096_08LTFx2L* |EHT-MU| MCS11 20 | 4096 |LDPC| Off | 1 MCSo
be_SU_MCS11_40_4096_08LTFx2L* |EHT-MU| MCS11 40 | 4096 |LDPC| Off | 1 MCSo0
be_SU_MCS11_80_4096_08LTFx2L* |EHT-MU| MCS11 80 | 4096 |LDPC| Off | 1 MCSo0
be_SU_MCS11_160_4096_08LTFx2L* | EHT-MU| MCS11 | 160 | 4096 | LDPC| Off | 1 MCSo0
be_SU_MCS12_20_4096_08LTFx2L* |EHT-MU| MCS12 20 | 4096 |LDPC| Off 1 MCS0
be_SU_MCS12_40_4096_08LTFx2L* |EHT-MU| MCS12 40 | 4096 |LDPC| Off 1 MCS0
be_SU_MCS12_80_4096_08LTFx2L* |EHT-MU| MCS12 80 | 4096 |LDPC| Off | 1 MCSo0
be_SU_MCS12_160_4096_08LTFx2L* | EHT-MU| MCS12 160 | 4096 | LDPC| Off 1 MCS0
be_SU_MCS13_20_4096_08LTFx2L* |EHT-MU| MCS13 20 | 4096 |LDPC| Off | 1 MCSo0
be_SU_MCS13_40_4096_08LTFx2L* |EHT-MU| MCS13 40 | 4096 |LDPC| Off | 1 MCSo0
be_SU_MCS13_80_4096_08LTFx2L* |EHT-MU| MCS13 80 | 4096 |LDPC| Off | 1 MCSo0
be_SU_MCS13_160_4096_08LTFx2L* | EHT-MU| MCS13 | 160 | 4096 | LDPC| Off | 1 MCSo0

* MU (non-OFDMA), 800 ns GI, 2x EHT-LTF.
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Chapter 4 Waveform Files

4.6 WLAN Packet Definition

Idle time before rising edge (us): 0
Idle time after falling edge (us): 30*
3 MAC addresses: e fr A ff

20:22:22:22:22:02
50:55:55:55:55:05

Payload type: PN9

Scrambled: yes

b Filter type: Gaussian BT = 0.5

n PPDU format: mixed

Broadcast: yes

*:  For all the WLAN waveforms in Table 4.1.1-1 through Table 4.5.1-1, the idle time is 30
(us).
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4.7  Bluetooth Waveform Patterns (MV887040A)

4.7 Bluetooth Waveform Patterns (MV887040A)

Notes:

e All Bluetooth waveforms are prefixed with MV887040A.

e Waveforms ending in “_Q” are customer-variant files.

4.7.1 Bluetooth
Table 4.6.1-1 Bluetooth Waveforms
Waveform Data rate Modulation Filter Packet type
(Mbps)
DH1*! 1 GFSK*4 Gaussian*3 DH1
DH3*1 1 GFSK*4 Gaussian*5 DH3
DH5*1 1 GFSK*4 Gaussian*5 DH5
2-DH1*1 2 n/4-DQPSK Root Nyquist*¢ | 2-DH1
2-DH3*1 2 n/4-DQPSK Root Nyquist*¢ | 2-DH3
2-DH5*1 2 n/4-DQPSK Root Nyquist*¢ | 2-DH5
3-DH1*! 3 8-DPSK Root Nyquist*¢ | 3-DH1
3-DH3*! 3 8-DPSK Root Nyquist*6 | 3-DH3
3-DH5*1 3 8-DPSK Root Nyquist*6 | 3-DH5
GFSK-PN15*3 1 GFSK*4 Gaussian*3 No packet format
PI_4_DQPSK- PN15*3 2 n/4-DQPSK Root Nyquist*¢ | No packet format
8DPSK-PN15*3 3 8DPSK Root Nyquist*6 | No packet format
BLE*! 1 GFSK*9 Gaussian*3 BLE Reference Signal
BLE_CRC_corrupted*” 1 GFSK*9 Gaussian*5 BLE Reference Signal
BLE_CRC_corrupted_255*%13 | 2 GFSK*9 Gaussian*3 BLE Payload 255 bytes
BLE_255*10 1 GFSK*9 Gaussian*3 BLE Payload 255 bytes
2LE_37*11 2 GFSK*9 Gaussian*3 2LE Payload 37 bytes
2LE_255%10,*11 2 GFSK*9 Gaussian*3 2LE Payload 255 bytes
BLR_S2_37*12 1 GFSK*9 Gaussian*3 BLR Payload 37 bytes
BLR_S2_255%10%*12 1 GFSK*9 Gaussian*3 BLR Payload 255 bytes
BLR_S8 37*12 1 GFSK*9 Gaussian*3 BLR Payload 37 bytes
BLR_S8_255%10.*12 1 GFSK*9 Gaussian*3 BLR Payload 255 bytes
2LE_CRC_corrupted 37*14 2 GFSK*9 Gaussian*3 2LE Payload 37 bytes
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Chapter 4 Waveform Files

Table 4.6.1-1 Bluetooth Waveforms (Cont’d)
Data rate . .

Waveform (Mbps) Modulation Filter Packet type
2LE_CRC_corrupted 255%14 | 2 GFSK*9 Gaussian*3 2LE Payload 255 bytes
BLR_S2_CRC_corrupted_37*15 | 1 GFSK*9 Gaussian*5 BLR Payload 37 bytes
BLR_S2_CRC_corrupted_255*15 | 1 GFSK*9 Gaussian*3 BLR Payload 255 bytes
BLR_S8 CRC_corrupted_37*16 | 1 GFSK*9 Gaussian*5 BLR Payload 37 bytes
BLR_S8_CRC_corrupted_255*16 | 1 GFSK*9 Gaussian*3 BLR Payload 255 bytes
GFSK-PN15_BLE*3 1 GFSK*9 Gaussian*5 No packet format
2-DH1C_Q 2 n/4-DQPSK | Root Nyquist*é | 2-DH1
2-DH3C_Q 2 n/4-DQPSK | Root Nyquist*é | 2-DH3
2-DH5C_Q 2 n/4-DQPSK | Root Nyquist*é | 2-DH5
3-DH1C_Q 3 8-DPSK Root Nyquist*é | 3-DH1
3-DH3C_Q 3 8-DPSK Root Nyquist*¢ | 3-DH3
3-DH5C_Q 3 8-DPSK Root Nyquist*6 | 3-DH5
BLE_Q 1 GFSK*9 Gaussian*5 BLE Reference Signal
DH1C_Q 1 GFSK*4 Gaussian*s DH1
DH3C_Q 1 GFSK*4 Gaussian*5 DH3
DH5C_Q 1 GFSK*4 Gaussian*5 DH5
BLE_AoA_37*17 1 GFSK*9 Gaussian*s BLE AoA Payload 37

bytes*18
BLE_AoA_255%10,*17 1 GFSK*9 Gaussian*3 BLE AoA Payload 255
bytes*18
BLE_AoD1_0%*17 1 GFSK*9 Gaussian*s BLE AoD with 1 s slots
Payload 0 bytes*18
BLE_AoD1_255%10%*17 1 GFSK*9 Gaussian*s BLE AoD with 1 us slots
Payload 255 bytes*18
BLE_AoD2_0%*17 1 GFSK*9 Gaussian*s BLE AoD with 2 s slots
Payload 0 bytes*18
BLE_AoD2_255%10%*17 1 GFSK*9 Gaussian*s BLE AoD with 2 s slots
Payload 255 bytes*18
2LE_AoA_37*11,*17 2 GFSK*9 Gaussian*s 2LE AoA Payload 37
bytes*18
2LE_AoA_255%10,*%11,%17 2 GFSK*9 Gaussian*3 2LE AoA Payload 255
bytes*18
2LE_AoD1_0*11.*17 2 GFSK*9 Gaussian*5 2LE AoD with 1 ps slots
Payload 0 bytes*18
2LE_AoD1_255%10,*11,*17 2 GFSK*9 Gaussian*5 2LE AoD with 1 ps slots
Payload 255 bytes*18
2LE_AoD2_0*11.*17 2 GFSK*9 Gaussian*5 2LE AoD with 2 us slots
Payload 0 bytes*18
2LE_AoD2_255%*10,*11,*17 2 GFSK*9 Gaussian*5 2LE AoD with 1 us slots

Payload 255 bytes*18

*1:  PN9 data is inserted into the payload body.
*2:  PN9 data is inserted to all areas that do not have a packet format.
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4.7  Bluetooth Waveform Patterns (MV887040A)

*3:  PN15 data is inserted to all areas that do not have a packet format.
*4: Modulation index = 0.32
*5:  Bandwidth time (BT) = 0.5
*6:  Roll-off rate p = 0.4
*7:  Use in RF-PHY.TS/4.0.0 RCV-LE/CA/07/C (PER Report Integrity)
with intentional CRC errors in every other packet is assumed.
*8:  Not used.
*9:  Modulation index = 0.5
*10: MV887040A-001 is needed.
*11: MV887040A-002 is needed.
*12: MV887040A-003 is needed.
*13: Use in RF-PHY.TS/5.0.1 RCV-LE/CA/BV-07-C
[PER Report Integrity, uncoded data at 1Ms/s| with intentional.
*14: Use in RF-PHY.TS/5.0.1 RCV-LE/CA/BV-13-C
[PER Report Integrity at 2Ms/s] with intentional.
*15: Use in RF-PHY.TS/5.0.1 RCV-LE/CA/BV-30-C
[PER Report Integrity, LE Coded (S=2)] with intentional.
*16: Use in RF-PHY.TS/5.0.1 RCV-LE/CA/BV-31-C
[PER Report Integrity, LE Coded (S=8)] with intentional.
*17: MV887040A-004 is needed.
*18: CTE Time = 20

S
<
@
Q
’-s
B
&
D
[¢7]

4-15



Chapter 4 Waveform Files

4.8 Bluetooth Packet Definition

Am_addr:
Flow:
Arqgn:
Seqn:
Uap:

Lap:

Logical channel:

Logical flow:

7 (standard waveforms), 0 (Q waveforms)
1

0

0

0x6b

0xc6967e

0

0
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4.9 Zero Waveform Patterns

4.9 Zero Waveform Patterns

Note:
The zero waveform is included in all of the SRW waveform packages.

491 Zero
Table 4.8.1-1 Zero Waveforms

Waveform Output Pattern Length
ZERO_200000000Hz_100000p No signal 500 us
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Appendix A Specifications

This appendix describes the specifications.

(Nominal): Nominal indicates the design value and is not guaranteed.
A.1 MV887030A
Name

WLAN 802.11b/g/a/n waveforms

Structure

The items below are provided on the product DVD etc. The waveform files are also
preinstalled on the MU887000A TRX Test Module.

WLAN 802.11b/g/a/n Waveforms files: 56
WLAN 802.11b/g/a/n Waveforms license files: 1

Operation Manual: 1

EVM

802.11b
Packet Length: 1024 byte g>
Frequency: 2402 to 2484 MHz o
Gaussian filter: BT 0.5 %
EVM: <-38 dB rms

802.11g %>
Packet Length: 1000 byte g
Frequency: 2402 to 2484 MHz E"
Operating temperature: 20 to 30 °C >
EVM: <—40 dB rms

802.11a
Packet Length: 1000 byte
Frequency: 4920 to 5825 MHz
Operating temperature: 20 to 30 °C
EVM: <-38 dB rms

802.11n (2402 to 2484 MHz)
Packet Length: 4096 byte
Guard Interval: Long
Channel bandwidth: 40 MHz
Operating temperature: 20 to 30 °C
EVM: <—40 dB rms

802.11n (4920 to 5825 MHz)
Packet Length: 4096 byte
Guard Interval: Long
Channel bandwidth: 40 MHz
Operating temperature: 20 to 30 °C
EVM: <-38 dB rms
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A.2 MV887031A

Name
WLAN 802.11ac waveforms

Structure

The items below are provided on the product DVD etc. The waveform files are also
preinstalled on the MU887000A TRX Test Module.

WLAN 802.11ac Waveforms files: 65
WLAN 802.11ac Waveforms license files: 1
Operation Manual: 1

A.3 MV887032A

Name
WLAN 802.11p waveforms

Structure

The items below are provided on the product DVD etc. The waveform files are also pre-
installed on the MU887000A TRX Test Module.

WLAN 802.11p Waveforms files: 25
WLAN 802.11p Waveforms license files: 1
Operation Manual: 1




A4 MVEE7033A

A.4 MV887033A

Name
WLAN 802.11ax waveforms

Structure
The items below are provided on the product DVD etc. The waveform files are also pre-
installed on the MU887000A TRX Test Module.

WLAN 802.11ax Waveforms files: 50
WLAN 802.11ax Waveforms license files: 1
Operation Manual: 1

Maximum Output Level
MUS887000A:
—10 dBm (Test Port 1/2, 2412 MHz < Frequency < 2484 MHz)
—18 dBm (Test Port 1/2, 4920 MHz < Frequency < 5825 MHz)
0 dBm (Test Port 3/4,2412 MHz < Frequency < 2484 MHz)

—8dBm (Test Port 3/4, 4920 MHz < Frequency < 5825 MHz)
MUS887001A:
—10 dBm (Test Port 1/2/3/4, 2412 MHz < Frequency < 2484 MHz)
—18 dBm (Test Port 1/2/3/4, 4920 MHz < Frequency < 5825 MHz)
MUS887002A:
—5dBm (TRX1/2 Test Port 1 to 12, 2412 MHz < Frequency < 2484 MHz)
—8dBm  (TRX1/2 Test Port 1 to 12, 4920 MHz < Frequency < 5825 MHz)
—10 dBm (With MU887002A-007, TRX1/2 Test Port 5 to 12,

5900 MHz < Frequency < 7215 MHz, and Channel Edge < 7215 MHz)

>
o
]
@
>
o
x

V XIpuoddy

EVM
Packet Length 4096 byte, Guard Interval 0.8 us, Channel Bandwidth 80 MHz,
Average of 20 Packets, 20 to 30 °C
MUS887002A:

<—-43 dB (Nominal)  (With MU887002A-007, TRX1/2 Test Port 5 to 12,
5900 MHz < Frequency < 7175 MHz)
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A.5 MV887034A

Name
WLAN 802.11be waveforms

Structure
The items below are provided on the product DVD etc. The waveform files are also pre-
installed on the MU887002A TRX Test Module.

WLAN 802.11be Waveforms files: 56
WLAN 802.11be Waveforms license files: 1
Operation Manual: 1

Maximum Output Level
MUS887002A:
—5dBm (TRX1/2 Test Port 1 to 12, 2412 MHz < Frequency < 2484 MHz)
—8dBm  (TRX1/2 Test Port 1 to 12, 4920 MHz < Frequency < 5825 MHz)
—10 dBm (With MU887002A-007, TRX1/2 Test Port 5 to 12,
5900 MHz < Frequency < 7215 MHz, and Channel Edge < 7215 MHz)

EVM
Packet Length 4096 byte, Guard Interval 0.8 us, Channel Bandwidth 80 MHz,
Average of 20 Packets, 20 to 30 °C

MUS887002A:
<—43 dB (Nominal)  (With MU887002A-007, TRX1/2 Test Port 5 to 12,
5900 MHz < Frequency < 7175 MHz)




A6 MVE87040A

A.6 MV887040A

Name
Bluetooth waveforms

Structure
The items below are provided on the product DVD etc. The waveform files are also pre-
installed on the MU887000A TRX Test Module.

Bluetooth waveforms files: 52
(including two files for MV887040A-001, four files for MV887040A-002,
eight files for MV887040A-003, and twelve files for MV887040A-004)

Bluetooth waveforms license files: 1

Operation Manual: 1
Deviation
Frequency: 2402 to 2480 MHz
Modulation: GFSK
Deviation: 1 % (£0.01 x deviation Hz) (Nominal) P
DEVM g
Frequency: 2402 to 2480 MHz =3
Modulation: n/4-DQPSK or 8-DPSK
DEVM: <5 % rms
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