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e For safety and warning information, please read this
manual before attempting to use the equipment.
¢ Additional safety and warning information is provided
in the MT8870A Universal Wireless Test Set Operation
Manual. Please refer to this document before using
the equipment.

¢ Keep this manual with the equipment.
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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

f DANGER This indicates a very dangerous procedure that could result in serious injury or

death if not performed properly.

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

not performed properly.

A CAUTION 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.

o

&o

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 injury or financial loss of the
customer due to the use of or a failure to be able to use this equipment.

Anritsu Corporation Contact

In the event of this equipment malfunctions, contact an Anritsu Service and
Sales office. Contact information is available in a separate file (for the PDF
version), and on the last page of this manual (for the printed version).
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Notes On Export Management

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.

When you dispose of export-controlled items, the products/manuals need
to be broken/shredded so as not to be unlawfully used for military purpose.




Software End-User License Agreement (EULA)

Please read this Software End-User License Agreement (hereafter this EULA) carefully before using
(includes executing, copying, registering, etc.) this software (includes programs, databases, scenarios,
etc., used to operate, set, etc., Anritsu electronic equipment). By reading this EULA and using this
software, you are agreeing to be bound by the terms of its contents 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.

Grant of License and Limitations

. Regardless of whether this Software was
purchased from or provided free-of-charge by
Anritsu, you agree not to rent, lease, lend, or
otherwise distribute this Software to third
parties and further agree not to disassemble,
recompile, reverse engineer, modify, or create
derivative works of this Software.

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

. You are not permitted to reverse engineer
this software.

. This EULA allows you to install one copy of
this Software on one piece of Equipment.
Disclaimers
To the extent not prohibited by law, in no
event shall Anritsu be liable for personal
injury, 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, arising out of or related

to your use or inability to use this Software.

Limitation of Liability

. If a fault (bug) is discovered in this Software,

preventing operation as described in the
operation manual or specifications whether
or not the customer uses this software as
described in the manual, Anritsu shall at its
own discretion, fix the bug, or exchange the
software, or suggest a workaround,
free-of-charge. However, notwithstanding
the above, the following items shall be
excluded from repair and warranty.

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

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

iii) Recovery of lost or damaged data.

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

v) For any other reasons out of Anritsu's direct
control and responsibility, such as but not
limited to, natural disasters, software virus

infections, etc.

b. Expenses incurred for transport, hotel, daily

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

. The warranty period for faults listed in

article 3a above covered by this EULA shall
be either 6 months from the date of purchase
of this Software or 30 days after the date of
repair, whichever is longer.



4. Export Restrictions

vi

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

Termination

Anritsu shall deem this EULA terminated if
you violate any conditions described herein.
This EULA shall also be terminated if the
conditions herein cannot be continued for
any good reason, such as violation of
copyrights, patents, or other laws and
ordinances.

Reparations

If Anritsu suffers any 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.
Responsibility after Termination

Upon termination of this EULA in
accordance with item 5, you shall cease all
use 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.

Dispute Resolution

If matters of dispute or items not covered by
this EULA arise, they shall be resolved by
negotiations in good faith between you and
Anritsu.

Court of Jurisdiction

This EULA shall be interpreted in
accordance with Japanese law and any
disputes that cannot be resolved by
negotiation described in Article 8 shall be
settled by the Japanese courts.



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 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.
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CE Conformity Marking

Anritsu affixes the CE conformity marking on the following product(s) in
accordance with the Council Directive 93/68/EEC to indicate that they
conform to the EMC and LVD directive of the European Union (EU).

CE marking

1. Product Model
Software: MV887061A Z-Wave Waveforms

2. Applied Directive and Standards
When the MV887061A Z-Wave Waveforms is installed in the MU887000A
and MT8870A, the applied directive and standards of this unit conform to
those of the MT8870A Universal Wireless Test Set.

PS: About main frame
Please contact Anritsu for the latest information on the MT8870A Universal
Wireless Test Set to be used with the MVV887061A Z-\Wave Waveforms.
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C-Tick Conformity Marking

Anritsu affixes the C-Tick mark on the following product(s) in accordance
with the regulation to indicate that they conform to the EMC framework of
Australia/New Zealand.

C-Tick marking

CON274

1. Product Model
Software: MV887061A Z-Wave Waveforms

2. Applied Directive and Standards
When the MV887061A Z-Wave Waveforms is installed in the MU887000A
and MT8870A, the applied directive and standards of this unit conform to
those of the MT8870A Universal Wireless Test Set.

PS: About main frame

Please contact Anritsu for the latest information on the MT8870A Universal
Wireless Test Set to be used with the MVV887061A Z-\Wave Waveforms.
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About This Manual

This manual mainly describes the operation of the Waveform File for
Z-Wave Application.

Products relevant to the MT8870A Universal Wireless Test Set include:

e MT8870A Universal Test Set (main unit)

e Modules mounted on the MT8870A Universal Test Set

e Application software installed on the modules

e Control software installed in a PC to control the MT8870A Universal
Test Set

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. [ indicates 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 is provided with its own operation manual.

Application Software Operation Manual

Describes how to use the application software and about remote
commands.

Each application software is provided with its own operation
manual.

Waveform File for Z-Wave Application
Operation Manual

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

Control Software Operation Manual

Describes how to install and operate the application software.
Each application software is provided with its own operation
manual.
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Chapter 1 Qutline

This chapter outlines the Z-Wave Application waveform files and

explains the product composition.
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Chapter 1 Outline

1.1

Introduction to Waveform Files

The MT8870A Universal Wireless Test Set (hereafter MT8870A) output
digital modulation signals by loading IQ data saved in files.

The Z-Wave Application waveform files provide the I1Q data for
outputting the modulation signal specified in the mobile communications
standards.

The mobile station performance is tested by loading the Z-Wave
Application waveform files into the MT8870A and outputting the digital
modulation signal.

Table 1.1-1 Z-Wave Application Waveform Files

Model Product Name

MV887061A Z-Wave Waveforms




1.2  Product Composition

1.2 Product Composition

The Z-Wave Application waveform files have the following composition.

The electronic files are stored in one or more storage media (DVD, etc.).

Table 1.2-1 MV887061A Product Composition g
Model/Code Product Name Remarks g'
MV887061A Z-Wave Waveforms —
W3790AE Waveform File for Z-Wave English
Application Operation Manual




Chapter 1 QOutline

1.3 Abbreviations

The abbreviations in this manual are listed in Table 1.3-1.

Table 1.3-1 Abbreviations

Abbreviation

Formal Name

PPDU
PSDU
SHR
EHR
SFD
MSDU

PHY Protocol Data Unit
PHY Service Data Unit
Start Header

End Header

Start Frame Delimiter
MAC Service Data Unit




Chapter 2 Before Use

This chapter explains the preparations before using the Z-Wave

Application waveform files.

21 EQUIPMENt ... 2-2
2.2 Installing Waveform Files............cccccvviieeeieiiiiciiieeeeeen 2-3
2.3 Using Waveform Files.......ccocooiiiiiiiiiiieec e 2-4

2.3.1 Using MU887000A commands...........cccevvvvernnes 2-4
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Chapter 2 Before Use

2.1 Equipment
The following equipment is required to use the Z-Wave Application

waveform files.

Table 2.1-1 Required Equipment

Model Product

MTS8870A Universal Wireless Test Set

MUS887000A TRX Test Module




2.2 Installing Waveform Files

2.2 Installing Waveform Files

To use the waveform files stored on the storage media, move the files to
the MU887000A.

1. Copy the waveform files on the storage media to PC.

2. Start the MX887900A Utility Tools software provided with the
MUBS887000A.
Refer to Chapter 8 “Utility Tools” in the MUS87000A TRX Test
Module Operation Manual for a description of how to use the
MX887900A Utility Tools.

3. Move the waveform files to the MU887000A using the Utility Tools

Waveform File Transfer function.
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To perform separate transfer of waveform files to MU8S87000A, refer
to 8.3.9 “Transferring files” in the MUS87000A TRX Test Module
Operation Manual.
To perform batch transfer of waveform files to MU887000A, refer to
8.3.12 “Transferring waveform files” in the MUS87000A TRX Test
Module Operation Manual.
Files moved to the MU887000A are saved in non-volatile memory so it is
not necessary to move the files when the MT8870A is switched off and on

again.




Chapter 2 Before Use

2.3 Using Waveform Files
2.3.1 Using MU887000A commands

This section explains the command for using waveform files. For details
of the commands, refer to the MU887000A TRX Test Module Operation
Manual.

To output the modulation signal by using the waveform files, load the
waveform file from non-volatile memory into the waveform memory.

e To load waveform file
:SOURce :GPRF:GENerator:ARB:FILE:LOAD

e To confirm waveform loading status

:SOURce :GPRF:GENerator:ARB:FILE:LOAD:STATus

e To stop loading waveform file
:SOURce :GPRF:GENerator:ARB:FILE: LOAD:CANCel

Waveform files cannot be loaded into waveform memory if the memory
has insufficient free space.
In this case, delete waveform files that are note being used from memory

to increase the available free space.

e To query the memory free space
:SOURce :GPRF:GENerator:ARB:WAVeform: FREE

e To defragment waveform memory
:SOURce:GPRF:GENerator:ARB:WAVeform: DEFRag

e To query the number of files
:SOURce : GPRF:GENerator:ARB:WAVeform: COUNt

e To query the file name
:SOURce : GPRF:GENerator:ARB:WAVeform: NAME

e To delete the waveform file
:SOURce :GPRF:GENerator:ARB:WAVeform:DELete
:SOURce :GPRF:GENerator:ARB:WAVeform:DELete:ALL

Specify the waveform to reproduce from the waveform files in the

waveform memory.

e To query the waveform file version
:SOURce :GPRF:GENerator:ARB:FILE:VERSion

To query the number of group information units
:SOURce :GPRF:GENerator:ARB:WAVeform: PATTern: COUNt

e To query the group number
: SOURce:GPRF:GENerator:ARB:WAVeform: PATTern

e To query the pattern name
:SOURce:GPRF:GENerator:ARB:WAVeform: PATTern : NAME




2.3 Using Waveform Files

e To select the waveform data to be played
:SOURce:GPRF:GENerator:ARB:WAVeform: PATTern:SELect

e To restart the waveform
:SOURce:GPRF:GENerator:ARB:WAVeform:RESTart

Usage Example
The following example specifies waveform file MV887061A_ZW_R1_0001
of Group Number 1.

1. Set the operation mode to Normal mode.

: SOURce :GPRF:GENerator :MODE NORMAL

os)
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2. Set modulation (any waveform) to On.

:SOURce :GPRF:GENerator :BBMode ARB

3. Load the waveform file into waveform to memory.

:SOURce :GPRF:GENerator:ARB:FILE:LOAD
"MV887061A ZW R1 0001"

4. Query the waveform file group number.
:SOURce : GPRF:GENerator:ARB:WAVeform: PATTern: COUNt?
"MV887061A ZW R1_0001"
> 1

5.  Query the group title of group number 1.
:SOURce :GPRF:GENerator:ARB:WAVeform: PATTern : NAME?
"MV887061A ZW R1_0001",1
> "Z-Wave, R1, Symbol Rate 19.2ksps, Bit Rate 9.6kbps,
2FSK, PPDU 208 bits, Filter=Gaussian, BT=1.0"

6. Specify the waveform.

:SOURce :GPRF:GENerator:ARB:WAVeform: PATTern:SELect
"MV887061A Zw R1 0001",1,1
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Chapter 3 Waveform File Details

This chapter explains the detailed specifications of the waveform files for
the Z-Wave Application.

3.1 Z-Wave Waveform File...........cccuvveiiiiiiiiiiiiiiieiieiieeeeeeees 3-2
3.1.1 MV887061A ZW_R1 0001 ...ccvvveeeeeeeeeireee, 3-2
3.1.2 MV887061A ZW _R2 0001 ....cvvvveeeeeeeeee. 3-3
3.1.3 MV887061A ZW_R3 0001 ...cccvvvveveeeeeenrieeee, 3-4
3.1.4 MV887061A ZW R1 0002 ......coovvveeeeennnnee. 3-5
3.1.5 MV887061A ZW _R2 0002 .....ccccevvveeeeenrrenen. 3-6
3.1.6 MV887061A ZW R3 0002 ......ceevvveeeenreee. 3-7
3.2 ZERO Waveform File........c.cooviiiiiiiiiiee e 3-8
3.21 ZERO _614400Hz_1000P........ccvvveeeeeeeeranee. 3-8
3.2.2 ZERO_1280000HZ_1000P .....cccvvvveeeeeenrienee. 3-8
3.2.3 ZERO_3200000HZ_1000P ........cvvvvvererrrererennns 3-8
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Chapter 3 Waveform File Details

3.1 Z-Wave Waveform File

The specifications of the Z-Wave Waveform File are listed in the following
table.

3.1.1 MV887061A_ZW_R1_0001

Table 3.1.1-1 MV887061A_ZW_R1_0001 Composition

Item Specification
Waveform File Name MV887061A_ZW_R1_0001
Group Number 1
Standard Z-Wave
Modulation 2FSK
Data Rate R1
Bit Rate 9.6 kb/s
Symbol Rate 19.2 kbaud
Filter Gaussian (BT=1.0)
PPDU 26 bytes (208 bits)
Preamble Sequence 10 bytes
SFD 1 byte
PSDU 14 bytes
(With 4 bytes of MPSU included)
PSDU bit Pattern (HEX) C0 00 00 00 01 01 01 04 02
FF 83 DF 17 8C
EHR 1 byte

32




3.1 Z-Wave Waveform File

3.1.2 MV887061A_ZW_R2_0001

Table 3.1.2-1 MV887061A_ZW_R2_0001 Composition
Item Specification
Waveform File Name MV887061A_ZW_R2_ 0001
Group Number 1
Standard Z-Wave
Modulation 2FSK
Data Rate R2
Bit Rate 40 kb/s
Symbol Rate 40 kbaud
Filter Gaussian (BT=1.0)
PPDU 35 bytes (280 bits)
Preamble Sequence 20 bytes
SFD 1 byte
PSDU 14 bytes
(With 4 bytes of MPSU included)
PSDU bit Pattern (HEX) C0 00 00 00 01 01 01 04 02
FF 83 DF 17 8C
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Chapter 3 Waveform File Details

3.1.3 MV887061A_ZW_R3_0001

Table 3.1.3-1 MV887061A_ZW_R3_0001 Composition

Item Specification
Waveform File Name MV887061A_ZW_R3_0001
Group Number 1
Standard Z-Wave
Modulation 2FSK
Data Rate R3
Bit Rate 100 kb/s
Symbol Rate 100 kbaud
Filter Gaussian (BT=0.6)
PPDU 40 bytes (320 bits)
Preamble Sequence 24 bytes
SFD 1 byte
PSDU 15 bytes
(With 4 bytes of MPSU included)
PSDU bit Pattern (HEX) C0 00 00 00 01 01 01 04 02
FF 83 DF 17 B9 66




3.1 Z-Wave Waveform File

3.1.4 MV887061A_ZW_R1_0002

Table 3.1.4-1 MV887061A_ZW_R1_0002 Composition
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Item Specification
Waveform File Name MV887061A_ZW_R1_0002
Group Number 1
Standard Z-Wave
Modulation 2FSK
Data Rate R1
Bit Rate 9.6 kb/s
Symbol Rate 19.2 kbaud
Filter Gaussian (BT=1.0)
PPDU 76 bytes (608 bits)
Preamble Sequence 10 bytes
SFD 1 byte
PSDU 64 bytes
(With 54 bytes of MPSU included)
PSDU bit Pattern (HEX) C0 00 0000010101 3602FF
83 DF 17 32 09 4E D1 E7 CD 8A
91 C6 D5 C4 C4 40 21 18 4E 55
86 F4 DC 8A 15 A7 EC 92 DF 93
53 30 18 CA 34 BF A2 C7 59 67
8F BA 0D 6D D8 2D 7D 54 0A 57
97 70 39 95
EHR 1 byte
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3.1.5 MV887061A_ZW_R2_0002

Table 3.1.5-1 MV887061A_ZW_R2_0002 Composition

Item

Specification

Waveform File Name

MV887061A_ZW_R2_0002

Group Number

1

Standard Z-Wave
Modulation 2FSK
Data Rate R2
Bit Rate 40 kb/s
Symbol Rate 40 kbaud
Filter Gaussian (BT=1.0)
PPDU 85 bytes (680 bits)
Preamble Sequence 20 bytes
SFD 1 byte
PSDU 64 bytes

(With 54 bytes of MPSU included)

PSDU bit Pattern (HEX)

C0 00 0000010101 36 02 FF
83 DF 17 32 09 4E D1 E7 CD 8A
91 C6 D5 C4 C4 40 21 18 4E 55
86 F4 DC 8A 15 A7 EC 92 DF 93
53 30 18 CA 34 BF A2 C7 59 67
8F BA 0D 6D D8 2D 7D 54 0A 57

97 70 39 95




3.1 Z-Wave Waveform File

3.1.6 MV887061A_ZW_R3_0002

Table 3.1.6-1 MV887061A_ZW_R3_0002 Composition

Item

Specification

Waveform File Name

MV887061A_ZW_R3_0002

Group Number

1

Standard Z-Wave
Modulation 2FSK
Data Rate R3
Bit Rate 100 kb/s
Symbol Rate 100 kbaud
Filter Gaussian (BT=0.6)
PPDU 211 bytes (1688 bits)
Preamble Sequence 40 bytes
SFD 1 byte
PSDU 170 bytes

(With 159 bytes of MPSU included)

PSDU bit Pattern (HEX)

C0 00 00 00 01 01 01 9F 02 FF
83 DF 17 32 09 4E D1 E7 CD 8A
91 C6 D5 C4 C4 40 21 18 4E 55
86 F4 DC 8A 15 A7 EC 92 DF 93
53 30 18 CA 34 BF A2 C7 59 67
8F BA 0D 6D D8 2D 7D 54 0A 57
9770 39 D2 7A EA 24 33 85 ED
9A 1D E1 FF 07 BE 2E 64 12 9D
A3 CF 9B 15 23 8D AB 89 88 80
42 30 9C AB 0D E9 B9 14 2B 4F
D9 25 BF 26 A6 60 31 94 69 7F
45 8E B2 CF 1F 74 1A DB B0 5A
FA A8 14 AF 2E E0 73 A4 F5 D4
48 67 0B DB 34 3B C3 FE OF 7C
5C C8 25 3B 47 9F 36 2A 47 1B

57131100 84 61 39 56 1B D3
72 28 56 9F B2 4B 7E 4D AB 4F
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Chapter 3 Waveform File Details

3.2 ZERO Waveform File

The specifications of the ZERO Waveform File are listed in the following

table.

3.21 ZERO_614400Hz_1000P

Table 3.2.1-1 ZERO_614400Hz_1000P Composition

Item

Specification

Waveform File Name

ZERO_614400Hz_1000P

Group Number

1

Sampling Rate

614.4 kHz

Sample points

1000 point

3.2.2 ZERO_1280000HZ_1000P

Table 3.2.2-1 ZERO_1280000HZ_1000P Composition

Item

Specification

Waveform File Name

ZERO_1280000HZ_1000P

Group Number

1

Sampling Rate

1280 kHz

Sample points

1000 point

3.2.3 ZERO_3200000HZ_1000P

Table 3.2.3-1 ZERO_3200000HZ_1000P Composition

Item

Specification

Waveform File Name

ZERO_3200000HZ_1000P

Group Number

1

Sampling Rate

3200 kHz

Sample points

1000 point
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