Quick Start Guide

TETRA Signal Generator

Introduction

The Anritsu TETRA Signal Generator provides you with a PC utility to quickly create a T1 TCH/7.2 test signal
for Base Station sensitivity testing as per the TETRA test specification to be used with the Anritsu LMR
Master S412E handheld instrument. To begin using the utility, install the software, enter your signal pattern
parameters into the dialogs, and then save the generated signal pattern file for importing into your LMR
Master.

This document also provides the necessary instructions on how to generate custom TETRA DL patterns, and to
load these new patterns into LMR Master S412E. This feature is to be released in November, 2021. Refer to
“Installing the TETRA DL Signal Generator Software”.

Required Hardware and Software

¢« LMR Master S412E with TETRA Analyzer (Option 581) upgraded to firmware 4.40
¢ Windows 10 computer

e USB Memory Device formatted using FAT32 file system

e Internet Connection

Installing the TETRA Signal Generator Software
1. Install the software by running “TETRASignalGenerator.exe”
2. Click “Yes” if prompted to allow unknown publisher to make changes to this computer.

3. When the installation screen comes up, click [Next] to continue.

[ ™
@ TetraSignalGenerator Installer EIEI&J
Connection Settings

TetraSignalGenerator 1.0

Cancel

Figure Front-1.TETRA Signal Generator Installer
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4. Check “Add a shortcut to the desktop” if desired and click [Next] to continue.

T mmee
o

Choose installation folder:

C\Program Files\Anritsu'\TetraSignalGenerator
Restore Default Folder

Add a shortcut to the desktop

Figure Front-2.Installation Options

5. If MATLAB Runtime is not installed on your machine, the installation program will prompt you to install
it.

a. Choose the installation folder and click [NEXT] to continue.

#l Required Software

MATLAB Runtime is required.

Choose installation folder:

C:\Program Files\MATLAB\MATLAB Runtime R2016a

Restore Default Folder

MATLAE and Simulink are registered trademarks of The MathWorks, Inc.  Please see
mathworks.com/trademarks for a list of additional trademarks. Other product or brand names may
be trademarks or registered trademarks of their respective holders,

WARNING: This program is protected by copyright law and international treaties, Copyright
1984-2016, The MathWorks, Inc. Protected by U.5. and other patents, See MathWorks.com/patents

.‘. MathWorks:

Figure Front-3.Required Software
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b. Accept the MathWorks, Inc. Software license and click [Next] to continue.

' License Agresment E 4

The MathWorks, Inc.

MATLAB RUNTIME LICEMSE

IMPORTANT NOTICE

BY CLICKING THE "YES" BUTTOMN BELOW, YOU ACCEPT THE TERMS OF THIS LICENSE. IF YOU ARE NOT WILLING TO DO
50, SELECT THE "MNO" BUTTOMN AND THE INSTALLATION WILL BE ABORTED.

1. LICENSE GRAMT. Subject to the restrictions below, The MathWorks, Inc. ("MathWorks") hereby grants to you, whether
you are an individual or an entity, a license to install and use the MATLAB Runtime ("Runtime"), sclely and expressly for
the purpose of running software created with the MATLAB Compiler (the "Application Software”), and for no other
purpose. This license is personal, nonexclusive, and nontransferable,

2. LICENSE RESTRICTIONS. You shall not modify or adapt the Runtime for any reason. You shall not disassemble,
decompile, or reverse engineer the Runtime. You shall not alter or remove any proprietary or other legal notices on or in
copies of the Runtime. Unless used to run Application Software, you shall not rent, lease, or loan the Runtime, time share
the Runtime, provide service bureau use, or use the Runtime for supporting any other party's use of the Runtime. You
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Do you accept the terms of the license agreement? @ Yes

) MathWorks*

Figure Front-4.License Agreement

6. If the MATLAB Runtime is already installed, click [Next] to continue.

7. The confirmation screen will appear. Press [Install] to install the MATLAB runtime software.

TetraSignalGenerator will be installed in:
Ch\Program Files\Anritsu'\TetraSignal Generator

TetraSignalGenerator requires MATLAB Runtime R2016a.

MATLAE Runtime R2016a will be installed in:
Ch\Program Files\MATLAB\MATLAB Runtime'v301

Figure Front-5.Confirmation Window
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8. When installation is complete, click [Finish] to continue.

e

Installation completed successfully.

Figure Front-6.Installation Complete Window

Installation is now complete and the TETRA Signal Generator is now ready to run.
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Running the TETRA Signal Generator

1. If you have added a shortcut to your desktop, you can double click it to run the program.

The TETRA Signal Generator can also be found under the Windows Home/All Programs menu
under TetraSignalGenerator. %@

2. Enter the desired values for Base Color Code (BCC), Mobile Network Code (MNC), Mobile
Country Code (MCC), and Number of Multi-Frames, and then click [Generate Signal] button to generate
your desired signal.

Note Do Not leave any field empty. Each field must contain an integer value within the specified range.

Base Color Code (CC 0-63)
33

Mobile NC (Network Code 0 -16383)
8193

Mobile CC (Country Code 0-1023)
513

No of Multi-Frames (Multi-Frames 1 - 60)
1

Generate Signal

Figure Front-7.Anritsu TETRA Signal Generator
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3. Select the Folder where you want the signal file to be placed and click [Select Folder].

Depending on the processor and Number of Multi-Frames selected, this process may take up to 30
Note minutes. Do Not cancel the signal generation process or the program may hang and need to be
restarted.

Four files will be generated. The signal file that will be used in the S412E will be named:
TETRA T1 TCH 7p2_ {BcC} {mMcc} {Mnc} {#MF} .bin

Do Not rename the .bin file as the S412E will expect the .bin file to have a specific naming

Note .
convention.

Where:
» {BCC} = Base Color Code
e {MCC} = Mobile Country Code
e {MNC} = Mobile Network Code
o {#MF} = Number of Multi-Frames

For more information on loading and testing custom base station patterns, refer to BS Sensitivity Menu section
of the Land Mobile Radio Analyzer and Coverage Measurement Guide (10580-00243AE-LMR-MG).
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Installing the TETRA DL Signal Generator Software
1. Install the software by running “TETRA DL Signal Generator.exe”

2. Click “Yes” if prompted to allow unknown publisher to make changes to this computer.

3. When the installation screen comes up, click [Next] to continue.

M TETRA_DL_Signal_Generator Installer - O x
Connection Settings

TETRA_DL_Signal_Generator 1.08
Wayne Wong
wayne.wong@anritsu.com

Figure Front-8.TETRA DL Signal Generator Installer
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4. Check “Add a shortcut to the desktop” if desired and click [Next] to continue.

@ Installation Options - O X
Choose installation folder:

C:A\Program Files\Anritsu\ TETRA_DL_Signal_Generator Browse...

Restore Default Folder

iAdd a shortcut te the desktop

Cancel

Figure Front-9.Installation Options
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5. If MATLAB Runtime is not installed on your machine, the installation program will prompt you to install
it.

a. Choose the installation folder and click [NEXT] to continue.

# Required Software

MATLAE Runtime is required.

Choose installation folder MATLAB
Ch\Program Files\MATLAB\MATLAB Runtime R2014a

Restore Default Folder ]

MATLAE and Sirmulink are registered trademarks of The MathWorks, Inc.  Please see
mathworks.com,/tradermnarks for a list of additional trademarks. Other proeduct or brand names may
be trademarks or registered trademarks of their respective holders,

WARNIMNG: This program is protected by copyright law and international treaties. Copyright
1984-2016, The MathWorks, Inc. Protected by U.5. and other patents. S5ee MathWorks.com/patents

) MathWorks®

Figure Front-10.Required Software

b. Accept the MathWorks, Inc. Software license and click [Next] to continue.

8t s i

The MathWorks, Inc.

MATLAB RUNTIME LICEMSE

IMPORTANT NOTICE
BY CLICKING THE "YES" BUTTOMN BELOW, YOU ACCEPT THE TERMS OF THIS LICENSE. IF YOU ARE NOT WILLING TO DO
50, SELECT THE "MNO" BUTTOMN AND THE INSTALLATION WILL BE ABORTED.

1. LICENSE GRANT. Subject to the restrictions below, The MathWerks, Inc. ("MathWaorks") hereby grants to you, whether
you are an individual or an entity, a license to install and use the MATLAB Runtime ("Runtirme"), solely and expressly for
the purpose of running software created with the MATLAB Compiler (the "Application Software"), and for no other
purpose. This license is persenal, nenexclusive, and nontransferable,

2. LICENSE RESTRICTIONS. You shall not modify or adapt the Runtime for any reason. You shall not disassemble,
decompile, or reverse engineer the Runtime. You shall not alter or remove any proprietary or other legal notices on or in
copies of the Runtime, Unless used to run Application Software, you shall not rent, lease, or loan the Runtime, time share
the Runtime, provide service bureau use, or use the Runtime for supporting any other party's use of the Runtime. You
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Do you accept the terms of the license agreement? @ Yes

) MathWorks*

Figure Front-11.License Agreement
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6. If the MATLAB Runtime is already installed, click [Next] to continue.
7. The confirmation screen will appear. Click [Install] to install the MATLAB runtime software.

@ Confirmation — O =

TETRA_DL_Signal_Generator will be installed in:
C:\Program Files\Anritsu\ TETRA_DL_Signal_Generator

TETRA_DL_Signal_Generator requires MATLAB Runtime R2016a.

| | MATLAB Runtime R2016a will be installed in:
Ch\Program Files\MATLAB\MATLAE Runtime'ws01

Figure Front-12.Confirmation Window

8. When installation is complete, click [Finish] to continue.

ey )

Installation completed successfully.

Figure Front-13.Installation Complete Window

Installation is now complete and the TETRA DL Signal Generator is now ready to run.
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Running the TETRA DL Signal Generator

1. If you have added a shortcut to your desktop, you can double click it to run the program, otherwise go to

START >TETRA_DL_Signal_Generator.

0 Realtek Audio Console

S

Q Settings

S Skype

P snip & Sketch
- Sophos

B Sticky Notes

T

BB Techsmith

r TETRA_DL Signal_Generator

' Tips

v

%% Video Editor
a Voice Recorder
w

‘ Weather

B webworks

- Windows Accessonies

Figure Front-14.Start Menu
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2. Enter the desired values for Base Color Code (BCC), Mobile Network Code (MNC), Mobile Country Code
(MCC), Location Area Code (LAC), Frequency Offset, and Center Frequency, and then click [Generate

File] button to generate your desired signal.

Note Do Not leave any field empty. Each field must contain an integer value within the specified range.

Signal Type | Base Station (DL) =

Extended Color Code

MCC 855
MMNC 652
BCC 3
LAC 43
Status

Generate File

File Name | TETRA_B54p01250_855_652_3_43.txt

Bsse Station DL Center Frequency

Frequency Offset
Center Frequency
Band Number

Channel Number

+12.5 kHz v

854.01250
2

2160 |

Figure Front-15.Anritsu TETRA Signal Generator

12 PN: 10580-00425 Rev. B

TETRA Signal Generator QSG




3. Select the Folder where you want the save the custom pattern and click [Save] button.

Depending on the processor and Number of Multi-Frames selected, this process may take up to 30
Note

minutes. Do Not cancel the signal generation process or the program may hang and need to be
restarted.

« “ 4 B s am-c1365.. » Desktop

v '] Search Desktop
Organize + MNew folder
accy " Name

Documents

Adobe Technical Communication Suite 2
Images

Captures
[ am-c1365 on SAHMEDO1
J 3D Objects

[ Desktop

= Documents

; Downleads

J’l Music

&= | Pictures

Videos

o Local Disk ()

File name: A _854p01250 855 652 _3 43.bct
Save as type: | (“.hxt)

» Hide Folders

Save Cancel

Figure Front-16.Saving the Generated File
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4. When the custom TETRA pattern is generated the pattern’s name will be displayed as.txt file in the

Status box.

Signal Type | Base Station (DL)

Extended Color Code

MCC

MMNC

BCC

LAC

Generate File

855

652

43

Status

File Mame

TETRA_865p01250_855_652_3_43.txt

Bsse Station DL Center Frequency

Frequency Offset

Center Frequency

Band Number

Channel Number

TETRA_865p01250_855_652_3_43.txt

+12.5 kHz v

865.0125

2600

Figure Front-17.Successful Pattern Generation Status

5. Locate the .txt file and copy it to a USB memory device.
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Importing Custom TETRA DL Patterns

1. Power On the LMR Master S412E and wait until it finishes its power-up sequence.
2. Insert the USB memory device with TETRA pattern in the root directory.
3. Select the TETRA Analyzer Mode.

4. Once the TETRA Analyzer mode is loaded, select Setup using the soft key at the bottom of the screen.
Select the "Load Custom DL Pattern" button on the right edge of the screen.

[Anritsy szt

2021 030316 pe (D T H = e

o Tyt

Baso Slaban

TETRA OT& Res Padlem
Mo Ty

Eade Sha TETHA OTA
Fx P Offsel ! Lgad Critm
|’||I..:- Tt Fasgin DL Falem
Preanp Cutiom Fafem info
T Freg e

H pan 25§ T Pallim

BS ECC Received Pwr -76.97 dBm e

Mobile CC Freq Emor 423,36 Hz

RMS Vec Em TAE1%
Peak Vee Emr 279.82%

EEH — Squeich Lvl

Resid Camr Mag 84.76%
13 Imbal

Phase Errar

Mag Error
Sym Rate Er | 218.78 mHz

=1100 dbs

Figure Front-18.Loading Custom DL Pattern
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5. Locate the USB memory device and select the .txt file containing the TETRA pattern. Once highlighted,
press the Enter key on the instrument.

[Anritsu osz12021 030532 pm @D - - - - [ G0 [EE-— Recal
sty

Mame Type Date

Filetype: |m File j Sort Order
Scroll o File and Press Enfer to Recall Ascond  Dascond
File Type
H Intemal Memony = Ta File ‘
> P use Rifrash

# (5] system Volume Infarmation
e Directories

| Frequency I Amplitude I Setup I Measurement I Turn Sig-Gen ON

Figure Front-19.Locating the TETRA file on the USB Memory Device
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6. Press the Enter key on the instrument when prompted with LOAD PATTERNS message, to start loading

the patterns.

SNritsy 1eazzez 03818 g

Farlo A Hange Prass Enter io Stan Loading Falsms

Pranp
I Frog
Ciupling

Tx Patlem

-1587.20 Hz

T Chilgpas] i RMS Vec Emr

73.06%

Peak Vec Err

254.74%

_BER

i

-36.99 dB

Phase Ew

25,95

Mag Emer

S7.27%

Sym Rate Er

150.88 mHz

Figure Front-20.Loading the DL Patterns
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7. The custom pattern will begin loading and can take up to three minutes to complete. When done, press
the Escape button on the instrument to exit.

[Anritsu osziz021 p30a00 pm @G - --

Deone Loading Pafisms, Press Escape To Ex8

Received Pwr
Freq Error

-76.79 dBm

478.06 Hz

Mobile NC

Vec Emr

75.05%

Peak Vec Err

295.40%

BER
Resid Carr hMag

87.59%

1C Imbal

=40.62 dB

Phase Error
ag Error

£6.43°
58.62%

Fiaguency Amphiude

Sym Rate Err

78.92 mHz

S8 Meaiunenant

T Sag-Gen O

Figure Front-21.Successful loading of the DL Patterns
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8. Select CUSTOM PATTERN INFO from the Setup menu to confirm successful loading of the custom

patterns.

[Anritsu o3

2021 031033 pm (P - -+ -7 sfizef H G [ Pattern Info

Patiem Info

Paltarn Loaded: Yas
Cenber Frequency{MHZ): B85.01250
Mobila Country Code: 855
hdobile Metwork Code: 652
Base Color Codéc 3 Y
Location Arga Code: 43 -76.94 dBm
r -2025.00 Hz
74.79%

Press Esc ey 10 clase Bils window,
294.24%

JResid CarMag ~ 86.34%
| 1QImbal -29.17 dB
|

|

Phase Error 26.58°
Mag Error 58.60%
Sym Rate Err 165.55 mHz

Frgquincy Amplitd Situp Miasuremani Turn Sig=Gan ON

Figure Front-22.Pattern Info Verification
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9. Press TX PATTERN from the Setup menu, and select CUSTOM DL option when PATTERN TYPE
SELECTOR appears.

10. Ensure the instrument's TX frequency matches the center frequency of the pattern and the amplitude is
appropriate for the test. The pattern generated as shown below was made possible by connecting the
signal generator output of the S412E to its Analyzer/RF In port. Note that the TETRA summary matches
with the parameters set using the TETRA DL SIGNAL GENERATOR software.

Ifll'll"itSIJ 0200 0has g @ - -t e B Fregquency

Rx Freq 865.012 500 MHz

T Frég
BE5.012 500 MHz
FeTes Couspling

o
Couwpling Cfsat

0 He

BS ECC 35704303h Received Pwr  =51.14 dBm
Mebile CC 0855 Freq Emor -0.25 Hz
Maobile NC RMS Vec Er 5.58%

Base CC Peak Vec Err 16.18%

LAC BER 0.000%
MS Max Tx Pwr Resid Carr Mag 6.33%
1Q Imbal -(5.51 dB
ase Emor 2.46°
Mag Error 3.58%
Sym Rate Err 4.67 mHz

Misasuramin Tum Sig-Gan OFF

Figure Front-23.TETRA Summary Table
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