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CHAPTER

Introduction

The base station products Radio Service Software (RSS) program described in this guide
provides service and maintenance personnel the ability to customize, align, and troubleshoot a
variety of Motorola base station products and ancillary equipment.

The RSS is intended for use with the following products:
*  QUANTAR, Quantro stations, and ASTRO-TAC receivers
+ DSS-III data station
*  QUANTAR data base station (DBS)
* ASTRO-TAC comparator

The Graphical User Interface (GUI) and context sensitive help simplify setting up the stations
for operation in your system. To gain the full benefit of many features and capabilities offered by
the RSS program, please read this guide and keep it handy as a reference for day to day
operations.

N

The figures provided in this guide are examples only. The screens you see may be
different depending on your Microsoft® Windows operating system.

Intended User Profile

6881085E35-AT

The information presented in this guide is intended for use by qualified communications
technicians and maintenance personnel to program, troubleshoot, and align QUANTAR and
Quantro stations and ancillary equipment. It is assumed that the user is:

* Familiar with general communications equipment operation, alignment, and maintenance

» Proficient in the use of alignment and servicing test equipment, such as an oscilloscope,
digital voltmeter (DVM), and the Motorola R2001 (or equivalent) communications
analyzer

» Experienced using computers running Microsoft Windows XP, Windows Vista, Windows
7, Windows 8 or Windows Server 2008 R2 operating systems (OSs) and familiar with
Windows applications and operations.
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ORGANIZATION OF THIS GUIDE

CHAPTER 1: INTRODUCTION

Performing tasks such as copying disks and executing programs, while described in this guide,
would be facilitated by a general knowledge of Microsoft Windows XP, Windows Vista,
Windows 7, Windows 8 or Windows Server 2008 R2. Refer to your PC and OS manuals for
information relating to installation, operation, and maintenance of your computer and OS.

First time users should read Chapter 1 and Chapter 2 before using the RSS program to perform
actual tasks. Chapter 2 serves as a basic tutorial, guiding you through loading and launching the
RSS program and allowing you to investigate the various GUI screens.

Users experienced in using RSS can refer to the appropriate chapter to perform a specific task.

Organization of this Guide

This guide is written in a task-oriented format, providing you with the most efficient and
productive means of using the RSS program in real world applications. The guide is divided into
logical chapters, each one concentrating on a particular general topic. This method of
organization allows you to quickly find the information you need to perform a certain task,
without having to read the entire guide or flip back and forth between chapters.

The content of each chapter is summarized below.

» Chapter 1, “Introduction,” provides general information regarding this guide, including a
profile of the intended audience and typographic conventions used throughout this guide.

* Chapter 2, “RSS Overview,” provides step-by-step instructions for loading the RSS
software, launching the program, common practices such as saving data, and navigating
through the GUIL

» Chapter 3, “Optimization,” provides step-by-step instructions for using the RSS program
to optimize a newly installed station and includes codeplug programming and alignment
tasks required at time of installation of station equipment.

* Chapter 4, “Optimizing the ASTRO-TAC Comparator,” provides step-by-step instructions
for using the RSS program to program a newly installed ASTRO-TAC comparator.

» Chapter 5, “Diagnostics and Status,” describes how to use the diagnostics capabilities of
the RSS program, also describes how to read and interpret the status report log, how to use
the front panel display, and how to use the digital meeting screens.

» Chapter 6, “Performing Post Repair Alignment,” provides step-by-step procedures for
performing station alignment routines.

» Chapter 7, “Version Compatibility and Upgrades,” provides information regarding RSS
version compatibility issues and instructions for performing RSS and station upgrades.

» Chapter 8, “Password Protection,” describes the use of the station password protection
feature.

» Chapter 9, “Remote Dial-Up,” describes how to make a dial-up connection, through a
modem, to the station. This allows the RSS to be used remotely.

» Chapter 10, “WildCard Operation,” describes how to use the wildcard option feature.

6881085E35-AT 03/31/2015
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Related Manuals

Chapter 11, “Software Downloading,” describes how to download station software to
FLASH memory on the station control board.

Appendix A, “PL/DPL Codes,” provides the PL/DPL codes.

Appendix B, “dBm to Microvolts Conversion,” provides a table of dBm to microvolt
conversions.

Appendix C, “Glossary,” provides a glossary of terms.

Appendix D, “Acronyms,” provides a listing of acronyms and abbreviations.

6881085E35-AT
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The following manuals may be required to supplement the information contained in this guide.
The Functional Manuals provide additional servicing and troubleshooting information for use by
technicians when optimizing or servicing QUANTAR or Quantro station equipment.

Motorola QUANTAR Functional Manual (VHF, UHF, 800 MHz, 900 MHz) 68P81095E05

Motorola QUANTAR Data Base Station Functional Manual (UHF, 800 MHz, 900 MHz)
68P81096E05

Motorola Quantro Functional Manual (VHF, UHF, 800 MHz, 900 MHz) 68P80800E95
Motorola QUANTAR Satellite Receiver Functional Manual 68P81087E25
Motorola ASTRO-TAC Receiver Functional Manual 68P81094E85

Motorola ASTRO-TAC 3000 Digital Voting Comparator Functional Manual
68P810098E20

Microsoft® software user manuals for Windows XP, Windows Vista or Windows Server
2008 R2 operating systems (refer to Microsoft® system documentation for manual titles)

Computer owner's manual



RELATED MANUALS CHAPTER 1: INTRODUCTION
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CHAPTER

RSS Overview

The model RVN5002 (ver 14.00.00 and later) RSS is a GUI-based alignment, programming, and
diagnostics program for various Motorola base station and comparator products. The program is
designed to run on any laptop or desktop personal computer that is capable of running Microsoft
Windows XP, Windows Vista, Windows 7, Windows 8 or Windows Server 2008 R2.

This chapter provides information on frequently performed operations such as launching the
RSS program and downloading a codeplug from a connected device. The following topics are
included:

“User Interface Description” on page 2-2

“PC Requirements” on page 2-4

“Installing the RSS Software” on page 2-4

“Connecting the PC to the Device RSS Port” on page 2-11
“Launching the RSS Program” on page 2-12

“Exiting the RSS Program” on page 2-13

“Navigating Through the RSS Screens” on page 2-17
“Reading the Device Codeplug” on page 2-14

“Writing Codeplug Data to the Device” on page 2-20
“Obtaining Codeplug Size” on page 2-21

“File Maintenance” on page 2-21 (including saving and opening archive files)

Summary of Features

6881085E35-AT

The RSS program provides the following features and capabilities:

03/31/2015

Read and program device codeplug data

Create replacement codeplug files based on default codeplug template files included with
the RSS program

Optimize newly installed devices

Modify or upgrade existing installations

21



USER INTERFACE DESCRIPTION CHAPTER 2: RSS OVERVIEW

* Perform device alignment procedures
+ Interrogate and interpret device status log files
* Perform comprehensive diagnostics on all device modules

* Perform digital metering to measure key voltages and levels

User Interface Description

The RSS program’s graphical user interface provides a menu, a toolbar, a function structure tree
pane, and a work area pane. See Figure 2-1, Figure 2-2, and Figure 2-3 for examples and
descriptions of the RSS window, toolbar, and menus.

Close application button

Resize window button
(maximize/restore)

Minimize button

Menu bar
Tool bar

"B Radio Service Software - Base Radio
ile Service Configuration Toaols Help
sl EZ & %W
4 Base Radio

® ] Configuration
® ] Service

Navigation Information pane
pane

Status bar

Connection Status

N

‘ JD\sconnected

Figure 2-1 RSS Window Overview
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¥ Radio Service Software - Base Radio Context Sensitive
File O _File Service Cpnfiguration TDD|S|’H/ Help
revpen —pl-pg £ ¢ \
File Save Open Connection Screen
Read Configuration Open Codeplug
From Device Properties

Write Configuration
To Device

Figure 2-2 RSS Toolbar Buttons

b A N |

The Service and Configuration menus shown in Figure 2-3 are for a QUANTAR
codeplug. The menus are slightly different if a comparator codeplug is loaded.

[® Radio Service Software - Base Radio [® Radio Service Sofiware - Base Radio

[® Radio Service Software - Base Radio

| ;Service Configuration  Tools  Help cdiitin s L File  Service FEBUEEE Tools  Help

Open Chrl+0 = | Vversion Screen = = 'z v Hardware Tonfiguration

Save Chl+s .- Alignment Screen == oo ) -

- St i Mekering 5 Seri _YBaseRado . o

Save fis =1 BT ACEEEN, = 4 Config,  ite General

Read from Device Chrl+R IR Status Report oereen bl » Site: Timer ;

Write t Device Chrl+w Test And Measuremenk Screen #® i FulfSub Band Partition

Propetties S Status Panel Screen S * ite Radio Modulation Parkition e

o derl | R F ® Sty Repeater Informakion 3

Print Codeplug Repart  Chrl+P & Ful r

S~_ave Codeplug _Rep_c-rt f # R Repester Summary

Software Download # Rg  RF Configuration

Merge Wildeard PAF # Rep  WildCard Input P

= i ® FF i

Exit AlE+Fa Pawr v WildCard Output |
P WildCard State

[® Radio Service Software - Base Radio

[® Radio Service Software - Base Radio

File Service Configuration Tools

DWE 'g'z E.%.j *? 5yemHeIp

IJ Baze Radio About

File Service Configuration W= HeI|:-

= E ’z ’z ':% Connection configuration
' Base Radio Set devicel date anld Fime
= 4 Configuration Set IP and MAC address

Set device password

Show CodePlug size

#® Site General
® Site Timer
# FullSub Band Partit Enable/Disable Station

CodeFlug upgrade

Figure 2-3 RSS Menus
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PC REQUIREMENTS CHAPTER 2: RSS OVERVIEW

PC Requirements

The following list provides the hardware requirements for the computer that has the RSS
installed on it:

* CD/DVD drive
*  One serial communications port

*  Microsoft Windows XP operating system with Service Pack 3, Windows Vista operating
system with Service Pack 2, Windows 7 operating system with Service Pack 1, Windows 8
operating system or Windows Server 2008 R2 operating system with Service Pack 1.

* 110 MB free hard disk space for use by the RSS program.

Installing the RSS Software

The RSS software is provided on a CD. To install the RSS software, perform the following
procedure:

NoTE

Before proceeding, ensure that the system requirements are met as outlined above.

1. Insert the RSS distribution CD into the computer’s CD-ROM or DVD drive. In systems
set up for self-launching executables, setup.exe launches automatically:

* Ifthe installation program launches automatically, proceed to step 4.
* Ifthe installation program does not launch automatically, proceed to the next step.

e Ifaprevious RSS version is found to be installed, then the following window
appears.

Radio Service Softwarne R14.07.00 Setup

@ The Radio Service Software F14.07.00 is already installed, Please uninstall it and try again,

Proceed to “Removing a Previous RSS Version” on page 2-8. When complete,
return to this section.

2.  Using either Windows Explorer or My Computer, navigate to the CD-ROM or DVD drive
holding the RSS distribution CD.

2-4 6881085E35-AT  03/31/2015
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3.

INSTALLING THE RSS SOFTWARE

Double-click setup.exe to launch it. The installation wizard sets up the system for RSS
installation. Wait until the initial installation wizard window appears.

- Radio Service Software R14.10.00 Setup: License ... E|F

Flease review the icense agreement before installing B adio Service
Software B14.10.00. If you accept all terms of the agreement. click the
check box below. Click Mext to continue.

Attention; ~

Carefully Read This Important Document BEFORE You Install Thiz Package
totarala Software License Terms

A5 USED HERE IN AFTER, "USER" MEANS YOU, YOUR EMPLOYEES AND
AGENTS. THIS IS & LEGAL AGREEMENT BETWEEMN USER AND
MOTOROLA SOLUTIONS, INC ["MOTOROLA"). "SOFTWARE" MEANS
QUANTAR WINDOWS RaDIO SERVICE SOFTWARE. TOGETHER WITH
ANY ACCOMPANY DOCUMENTATION, THIS CARD COMTAINS THE

TEEAC LRIRER AN L L F A A LIEE THIE SArT A RE LI E e s e

[]1 accept the termes in the License Agreement

Cancel

W

Read the license agreement and click I accept the terms of the license agreement

selection to accept the terms of the license.

Click Next. The Setup Type window appears.

iist Radio Service Software R14.07.00/Setup: Installat... _ : X

| Check the components you want to install and uncheck the components
vou don't want to install, Click Mext ko continue,

Select the tvpe of install:

Space required: 43.9MB

C= e

There are two options for installing the RSS application:

The Standard installation selection installs all components of the RSS application. If this
is acceptable, then click Next, and the Destination Location window appears. Proceed to

step 8.

The Custom installation selection allows you to choose the components of the RSS
application to be installed. When you click Next, the Select Features window appears.

2-5



INSTALLING THE RSS SOFTWARE CHAPTER 2: RSS OVERVIEW

| Check the components vou want to install and uncheck the components
wou don't want to install, Click Mesxt ko continue.

Select the tvpe of install:

Or, select the optional = WinRSS
components you wish to install: Caore
Manual

Space required: 43.9MB

< Back “ Mext = J

7.  Select the components to be installed, then click Next. The Destination Location window
appears.

Install to start the installation,

Destination Folder

Space required: 43,9ME
Space available: 15.6G6

< Back ][ Install J

8.  Ifthe directory shown for program installation is acceptable, click Install. Otherwise,
click Browse to select or create the desired directory, then click Install.

2-6
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9.

INSTALLING THE RSS SOFTWARE

The installation wizard installs the RSS application and indicates its progress in the status
window shown in the following example.

| Show detais |

i Radio Service Software R14.07.00 Setup: Installing

Extract: rt.jar
=
I |

10.

1.

The completion window shown below appears when the RSS software has been
successfully installed.

ii' Radio Service Software R14.07.00 Setup: Completed |Z

| Completed
[llllllllllllIllIIlllllllllllllllIlllllllllllﬂ

Show details

Click Close. The installation wizard closes. The RSS program has been installed.
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REMOVING A PREVIOUS RSS VERSION CHAPTER 2: RSS OVERVIEW

Removing a Previous RSS Version

Perform the procedure in this section if the installation routine has found a previous RSS version
installed on your computer.

The following screen appears in this situation.

Radio Service Softwarne R14.07.00 Setup

1. Open the Control Panel.

¢ For Windows XP, Vista, Windows 7 or Windows Server 2008 R2, select Control
Panel from the Start Menu.

* For Windows 8, point to the lower-right corner of the screen, move the mouse
pointer up, click Settings, and then click Control Panel.

2. From the Control Panel:
* For Windows XP, select Add or Remove Program.

* For Windows Vista, Windows 7 or Windows Server 2008 R2, select Programs and
Features.

* For Windows 8§, select Uninstall a Program.

3. From the list of programs, select Radio Service Software.
¢ For Windows XP, click the Remove button.

¢ For Windows Vista, Windows 7, Windows 8 or Windows Server 2008 R2, click the
Uninstall button.

If the following window appears, proceed to step 4.

¥ Radio Service Software R14.07.00 Uninstall: Confi.... [2 |[5|[X]

computer. Click Uninstall ko start the uninstallation,

This wizard will uninskall Fadio Service Software R14.07.00 From your

Uninstalling From:| Ci\Program Files\MotorolalRadio Service Software!,

Cancel

2-8 6881085E35-AT  03/31/2015



RADIO SERVICE SOFTWARE INSTRUCTION MANUAL REMOVING A PREVIOUS RSS VERSION

If the following window appears, proceed to step 7.

Radio Service Software - InstallShield Wizard

Do ywou want bo completely remove the selected application and all of its Features?

4.  Click Uninstall to remove the previous version's program and features. The uninstall
process starts, and a progress window appears.

¥ Radio Service Software B14.07.00 Uninstall: Unin... __

I~ Delete file: C:\Program Files\MotarolatRadio Service Softwareljre)libiziafric
m (VANNRRNARNNARNRR |

- Show gletailsmm?

5.  When the uninstallation process completes, the progress window automatically closes and
the following window appears.

¥ Radio Service Software R14.07.00 Uninstall: Com... |._|'_

-, Completed
E:iisifiiiiiiiiimiiiiiiiiiiiiiiiiiiiiiiiiiiiiin]

Show details

6.  Click Close to close the window. Proceed to step 9.

6881085E35-AT  03/31/2015 2-9



REMOVING A PREVIOUS RSS VERSION CHAPTER 2: RSS OVERVIEW

7.  Click Yes to remove the previous version's program and features. The uninstall process
starts and a progress window appears.

Radio Service Software - InstallShield Wizard

Setup Status

The IngtallShield® Wizard is removing Radio Service Software

Uninstalling

Caticel

8.  When the uninstallation process completes, the progress window automatically closes,
and the following window appears.

Radio Service Software - InstallShield Wizand

Uninstall Complete

InztallShield Wizard has finished uninstaling Badio Service
Software.

Cancel

< Back

9.  Proceed to “Installing the RSS Software” on page 2-4 to install the latest RSS version.

6881085E35-AT 03/31/2015
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RADIO SERVICE SOFTWARE INSTRUCTION MANUAL CONNECTING THE PC TO THE DEVICE RSS PORT

Connecting the PC to the Device RSS Port

A nine-pin male to nine-pin female EIA-232 null-modem cable (Motorola part number:
30-80369E31) is required to connect the computer to the device. Figure 2-4 provides a null-
modem cable wiring diagram.

To COM port on RSS To RSS Port on SCM

computer (9-pin, D- front panel (9-pin, D-

type, EIA-232 Female) Type, EIA-232 Male)
T |

TXD R (TXD

RXD y RXD

GND GND
6

RTS y 7 |RTS

CTS CTS

L=

Figure 2-4 Null-Modem Cable Wiring Diagram

Connect the null-modem cable from the serial port of the computer running the RSS to the RSS
port on the device control module as shown in Figure 2-5.

6881085E35-AT  03/31/2015 2-11
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RSS Computer Serial COM Port

9-pin EIA-232 Female
D-type connector

Station Control Module

9-pin EIA-232 Male RSS Port
D-type connector

Figure 2-5 RSS Cable Connections

N

The RSS cable can also be connected to the back of the chassis on connector #20.

Working with the RSS Program

Launching the RSS Program

1. Launch the RSS program by either:
* Double-clicking the shortcut icon placed on your desktop or

* Selecting Radio Service Software from the Start/All Programs/Motorola/Radio
Service Software menu. The splash screen appears as shown in the example below.

2-12 6881085E35-AT  03/31/2015
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Radio Service Software

Version: R14.10.00
@ MOTOROLA
Part Number: RYNS002

All Righ

2. When the green progress bar completely fills its area, click Continue. The RSS window
appears.

[® Radio Service Software
File Tools  Help

wH £EL & % NV

The RSS program is now ready to connect to the device to read its codeplug.

Exiting the RSS Program

To exit the RSS program, click X in the upper right corner of the RSS program window or from
the File menu, select Exit. When the Exit message appears, click Yes to close the RSS program.

6881085E35-AT  03/31/2015 2-13



READING THE DEVICE CODEPLUG CHAPTER 2: RSS OVERVIEW

Exit X
@ Flease make sure to save the codeplug before exiting.
Do vou really want ko exit ?

Yes

Reading the Device Codeplug

To read the device codeplug, perform the following steps:

1. Launch the RSS program and connect to the device (base station) as outlined in
“Launching the RSS Program” on page 2-12.

2. Click either:
* Tools then Connection Configuration, or

* Open Connection Screen icon

PR

Connection configuration

Set device date and Lime
Sek IP and MAC address IE Radio Service Software

@Q;EHZ”%

i Set device password [ a o Tools  Help
Show CodePlug size
CodePlug upgrade

Erable/Disable Skation Cipen Connection Soresn

2-14 6881085E35-AT  03/31/2015
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READING THE DEVICE CODEPLUG

The Connection Screen window appears as shown in Figure 2-6.

Connection Screen

Connection Type

@ Serial O Modern
Serial Settings
Serial Port k
Baud Rate 9500 v |

fodem Settings

Phone Mumber

Mozcad Rezponse Time Multipliet

X

l ConnectDial

DisconnectMHang Up

Figure 2-6 Connection Screen Window

3. Select the appropriate connection type (serial or modem).

4.  Verify that the COM port selection is correct. The RSS program is provided with available

COM port information. The baud rate defaults to 9600.

A ' WARNING

If the base station is not connected to a transmitting antenna or to an
appropriate piece of test equipment capable of handling the output,

you must connect a dummy load to the transmitter output. Do not key
the transmitter or use the station to transmit RF unless its transmitter
output port is connected either to a transmitting antenna or to a 50 €2

high-power dummy load.

5.  Ensure that the device is turned on and click Connect/Dial. The RSS attempts to connect to

the device. If successful, the following message appears.

RSS Information

@ RS5 successfully connected to this device,

6. Click OK. The RSS Information window closes.

215



READING THE DEVICE CODEPLUG CHAPTER 2: RSS OVERVIEW

Download the current codeplug information from the connected device by either:

¢ Fom the File menu, select Read from Device.

* Clicking Read Configuration From Device toolbar icon.

[®] Radio Service Sofiware
FIEW o=rvice  Configuration Tools  Help

Chrl+0

B/ Radio Service Software
z ] Tools Help

File 5er

Pl % W

Software Download

Exit Alk+F4

If the device requires a password, the Station Password Prompt window appears.

Station Password Prompt

Device |s Password Protected

Enter Station Pazsword | |

Lelue ] [ Cancel ]

[ Help

Enter the Station Password

If required, enter the device’s password and click OK. The RSS retrieves the codeplug data from

the device and stores it on the PC, displaying the progress.

READING CODEPLUG FROM DEYICE READING CODEPLUG FROM DEYICE
-
[ ] [-------------- ]
Start In progress

The Codeplug Has Been

CHECKING DATA. PASS 2 OF 2
> @ Successfully Read From
The Connected Device,

. [ 1l
‘]

Successful completion

Read codeplug verification

6881085E35-AT 03/31/2015
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8.  Click Continue. The RSS window displays the following screen.

[® Radio Service Software - Base Radio

File Service Configuration Tools Help

wH £ &% ®
_{ Baze Radio

® | Configuration

® | Service

dDecnding Operation In Progress ..

You can now review and configure the device’s codeplug settings and perform diagnostic
procedures.

It is advised that you save the opened codeplug as an archive before you begin
changing codeplug parameters and settings. See “Saving Configuration Data to an
Archive File” on page 2-22. This is important if your changes create problems,
because it allows an easy way to revert the connected device to a functional
codeplug.

Navigating Through the RSS Screens

Use the navigation pane of the RSS program window to access the various screens. Clicking the

+ signs in the screen hierarchy expands that branch to show the applicable information screens
for a QUANTAR station.
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' Baze Radio _ 1 Baze Radio
& _] Configurati = 4 Configuration

Jk_l Service Hardweare Configuration
Wireline Configuration
Access Code Table

Channel Infarmation
TRC Command Taklz

RF Configuration

WildCard Input
WiledCard Output
WildCard State
rYice
Yersion Screen
Alignmert Screen
letering Screen
Status Report Screen
Test And Measurement Screen
Statuz Panel Screen

= R

SRR HE BB ENN

Collapsed screen hierarchy Expanded screen hierarchy

Clicking a screen name imports the information into the information pane.
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READING THE DEVICE CODEPLUG

J Basze Radio

= 4 Configuration
Hardware Configuration
Wireline Comfig ati%
Access Code Tahle

Channel Information
\TRC Command Takle

RF Configuration

([ B R R R RE]

I8 Radio Service Software - Base Radio

File Service Configuration Tools Help

sH ZZE %W

EEX

= Base Ratlio Serial Mumber:
= 4 Configuration
» [0 ion Hardware Platform:
# Wireline Configurstion
# Access Code Table System Type:
# Channel Information S R
# FF Configuration SRR REE G
# 6803 Trunking Interface
& WildCard Input
# WildCard Output P& Powver Rating:
# WildCard State
# ] Service Power Supply:
[ Options
Wireling:
Freqg Ref:

| 44B0AXD252

lauaNTAR

00 B06E25 v | MHz
(o o

e Low v |

[pnme |

|MTERMAL - STANDARD -

External Wattmeter:  |NOME v
[ el | [ valiuste contiguration

TRL TRET)

Station Mame: | BOSTON_FIRE_#3

TxFreqBand:. 800 851870 % | MHz

Ballery Tyoe,  LEAD_ACD LN v

WiliCard: ENHANCED |
Simulcast Operation: EMABLED

Phaone Patch Interface:  |DISABLED VI

Uze Up/Dn Arrowe Keys To Select System Type

Clicking another screen name opens that screen in place of the one currently displayed. Unlike
previous DOS-based RSS versions, this GUI version allows you to see the entire function list at

one time.

Figure 2-7 shows the structure of the information or function presented in each RSS screen.
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_i Base Radio

[= ¥ Configurstion

Hardvweare Configuration
‘Wireline Configuration
Access Code Tahle

Channel Information
TRC Catnmand Table

FF Configuration

WildCard Input
WildCard Cutput
WildCard State
rice
Version Screen
Alignment Screen
Metering Screen
Status Report Screen
Test And Measurement Screen
Status Panel Screen

m

i |

sevsesnlasnsnsnrnns

Figure 2-7 RSS Information and Function Screens

Writing Codeplug Data to the Device

After changes have been made to the device’s codeplug data, the data must be written to the
device. To upload configuration data to the device, perform the following procedure:
1. Do one of the following:

* From the File menu, select Write to Device.

*  Click Write Configuration to Device icon on the toolbar.

[® Radio Service Software - B

Service  Configuration  Tools

= e [H] Radio Service Software - Base Radio
o Chrhs

Tie ' File Service Configuration Tools Help
Save As - .

Read from Device CHHR. = H g % E.%.: k

o (¥R} b It '_
Chrl+ 1 Base Radio [rite Canfiguration To Device |
1= {4 Configuration

# Hardware Configuration

# Wireline Configuration
Save Codeplug Report T Aean T

Properties
Print Codeplug Report  Crrl+P

Software Download
Merge Wildcard

Exit. Ale+F4
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Obtaining Codeplug Size

File Maintenance

6881085E35-AT

Tools WgEls]

2. Click Yes when the Confirmation window appears. The RSS program writes the
configuration data entered in the current session to the connected device.

Confirmation

@ Do wou really wank ko save the current codeplug to the connected device 7

Yes

When the codeplug has been read from the device as outlined in “Reading the Device
Codeplug” on page 2-14, you can view the size of the codeplug by choosing Show codeplug size
from the Tools menu. The Codeplug Size Information window displays the codeplug information
as shown in Figure 2-8.

Codeplug Size Information x|
Connection configuration ) E|
Set device date and time Codeplug Bytes In Use 1136

Set IP and MAC address Codeplug Bytes Remaining 31632

et device password Maximum Codeplug Size 32765

Show CodePlug size k

CodePlug upgrade
Enable/Disable Station

03/31/2015

Figure 2-8 Codeplug Size Information Window

File maintenance is accomplished through Windows Explorer or My Computer, as preferred.
When the RSS is installed on your computer, the installation program creates a default archive
directory as follows: \Motorola\Radio Service Software\archive. Specifically where this
directory tree is located depends on where RSS was installed on your computer.

When working with more than one device, you find it helpful to:

» Create an obvious directory structure to store the codeplug archives for the devices in each
of the systems you work on.
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* Archive each device’s codeplug immediately after reading it from the device in a folder
that identifies the system you are currently working on, as created from suggestion above.

* Add comments to the archive file to further help identify the device to which it belongs.
The following sections provide RSS specific file access tasks:

» “Saving Configuration Data to an Archive File” on page 2-22.

*  “Opening an Archive Codeplug File” on page 2-24.

The balance of file maintenance and disk operations, such as directory creation, are
accomplished using the Windows operating system tools.

Saving Configuration Data to an Archive File

1.  To save the current session’s configuration data to an archive file, perform either of the
two:

* From the File menu, select Save. A browser window appears.

¢ C(Click Save on the toolbar.

[® Radio Service Sofiware - Base Radio

Save Menu Iltem File k ervice  Configuration  Tools  Help Save File Icon

T Open Chrl+0
. s Seri W [l Radio Service Software - Base Radio
RRNERS o Service Configuration Tools  Help
Read from Device Chrl+R
E -~ e »
Write to Device Chrl+w = H 'z 2 =N

Syl
Properties ¥
Print Codeplug Repart  Chrl+P Rz F
Save Codeplug Report:
Software Download
Merge Wildcard PAF
Exit Alk+F4 Pov
2.  The Save window appears. Browse to the directory where you want to save this archive or

create the directory.

k- M N |

Carefully consider how you name the directories and files. Name them appropriately
to simplify locating archive files later.
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A Save E

Save in:

|E archive

TRAINNG CP

My Recent
Documerits

[

Desktop

Iy Documents

by Compltet
@' File: name: |
Iy Metweork
Flaces Files of typel  |codeplug files *.op) " | Carcel

FILE MAINTENANCE

3.

4,

5.

In the Save window, name the file appropriately in the File name field.

Click Save. A message window appears.

Confirmation

@ Do You Wish To Enker Camments?

Click Yes. The Comments window appears.

It is recommended to enter comments to aid in the identification of the codeplug.
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Properties

X

~File Infarmation -

File Type QUANTAR CODEPLUG
Codeplug Version 14

-Dievice ID and 5W Versions

Device ID LIMER O APP LIMEM N
IP Address LK O Eook1 LIFER i
Physical Address LIMKMOWE Book2 LIMKMOWE

WL LINEMCWWN

~Modification Information

Last Lser | Motorola Solutions Inc.| |

Date | 03(15/08 |

-File Description and Comments

6.  Enter appropriate information in the Last User, Date, and File Description and
Comments fields.

Comments should be explicit enough to help you locate the archive file if needed.
The information entered here is available when opening a file using Preview in the
Open window to help in file identification.

7.  When done click OK. The following window appears when the codeplug is saved as an
archive. Click Continue.

@ The Cadeplug Has Been
Successfully Saved To Disk.

Opening an Archive Codeplug File

To open an archive codeplug file, perform the following steps:

1.  To open an existing archive file, perform either of the two as given below:

* From the File menu, select Open. A browser window appears or

2-24
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* Click Open on the toolbar.

[® Radio Service Software - Base Radio

Open Menu Item L File ervice Configuration  Tools  Help Open File Icon
Open Chrl+0 J [® Radio Service Software - Base Radio
Save Chrl+5 el T _|| File  service Configuration Tools  Help
Save As 4 = o1
23 5 = H | N2
Read from Device Chrl+R HE 'z lz
rite ko Device Chrl+

2.  The Open window appears. Browse to the directory where you saved the archive file.

[H] Dpen |z|
Lok ir: |&:| =yatem_1 i | I = || =
Codeplug.cp == Presviesy

= R_1_ste_1.cp

My Recent Test Codeplug for Jeff.op
Documents

[

Deskiop

Iy Documents

g‘ File name: | |Fe_1_site_1.cp | Shen

Iy Metweark
Places Files of type: |Codep|ug files (*.cp) W | Cancel

3. Select the archive file you want to open. If required, select the file name and then click
Preview. This displays information about the archive file entered at the time the archive
was created. See the example below.
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[H] Dpen |z|
Look in: |Ef| =yatem_1 it | I = || =
S

&

Iy Documents

£

My Recent Te [Archive Attributes -
Documernts File Type: GUANTAR CODEPLUG Version: 12
- Last Uzer: Tech_1 Date: 10/03/05 |
"|_' Thiz is the original codeplug as configured at thé |
Deskiop
Comments: T

Codeplug Header Information

%B Device 1D: 0000049 E1ESE APP: RO2012.546
: IP Address: 1451 160.200 Physical Address: 08003ecsddcs
My Camputer Boot: RO2010012 Boot2: RO20.13 001
S <3 | RO2013.002
B File: name: T?_‘I _site_1.cp | Cpen ]
Iy Metweark
Places Files of type: |Codep|ug files (*.cp) W | Cancel

4.  Click Open to open the file. The codeplug archive is opened in the RSS window. If a
codeplug is already loaded in the RSS, the following warning message appears.

2

Codeplug Data Has
Already Been Entered.

Oreerwrite Existing Daka?

5.  Click Yes to overwrite the currently loaded codeplug. The following message window

appears when the archive file is successfully loaded in the RSS.

@ The Codeplug Has Been
Successfully Read From Dis%
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CHAPTER

Base stations must be optimized after the initial installation and after the maintenance actions
such as retuning or replacing modules. Optimization includes tasks such as verifying the station
hardware configuration, performing alignment, and programming the station’s codeplug. The
general process for optimizing a base station is as follows:

1.

Connect the RSS computer to the station. See “Connecting the PC to the Device RSS
Port” on page 2-11.

Launch the RSS program as outlined in “Launching the RSS Program” on page 2-12.

Read the station’s codeplug. See “Reading the Device Codeplug” on page 2-14.

Verify that the station’s configuration data, as sent from Motorola, is as specified in the
purchase order. See “Verifying the Device’s Configuration Data” on page 3-3.

Customize the codeplug for the station’s specific installation if required. See the following
as required for the specific system:

“Programming the IP Address” on page 3-6
“Programming the MAC Address” on page 3-7

“Setting the Device’s Date and Time” on page 3-8
“Creating the Station’s Password” on page 8-2
“Programming Wireline Configuration Data” on page 3-9

“Programming the Access Code Table Data For Conventional Systems” on page
3-13

“Programming the Access Code Table Data for 6809 Trunking Systems” on page
3-15

“Programming the Multi-Coded Squelch Table Screen” on page 3-16
“Programming the Channel Information Screen” on page 3-20
“Programming the TRC Commands Data” on page 3-25
“Programming DC Remote Command Data” on page 3-27
“Programming the RF Configuration Data Screen” on page 3-29
“Programming the 6809 Trunking Interface Data” on page 3-31
“Programming the Scan List Configuration Data” on page 3-32

“Programming the IntelliRepeater” on page 3-34
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6.  Save the updated configuration data to a file on the RSS computer as an archive of the
device’s current configuration as outlined in “Saving Configuration Data to an Archive
File” on page 2-22.

7.  Save the updated configuration data to the device’s codeplug as outlined in “Writing
Codeplug Data to the Device” on page 2-20.

8.  Perform the following alignments on the device:

Rx Wireline (“Procedure A: Rx Wireline Alignment Procedure” on page 3-57)

Tx Wireline (“Procedure E: Aligning TX Wireline Procedure” on page 3-66)

RSSI Calibration (“Aligning Radio Signal Strength Indicator (RSSI)” on page 3-68)
Squelch Adjust (“Aligning Squelch Adjust Procedure” on page 3-71)

Battery Equalization (if battery equipped: “Equalizing Batteries” on page 3-73)
Reference Oscillator of UHSO (“Calibrating Reference Oscillator Procedure” on
page 3-75)

ASTRO Alignment and Test (if required: “Setting ASTRO Tx Align and Test
Procedure” on page 3-82)

ASTRO Pattern Generator (“Generating ASTRO Test Patterns” on page 3-85)

TDATA Calibration (if required: “TDATA Calibration (6809 Trunking Station
Only)” on page 3-88)

ASTRO Bit Error Rate Reports (ASTRO only: “ASTRO Bit Error Rate Reports” on
page 3-90)

9.  Perform tests to verify that optimization was successful and that the device operates
properly (“Post-Optimization Checkout” on page 3-93).

Required Test Equipment

The following equipment is required to perform optimization:

* The RSS computer

* Communications Analyzer: Motorola R2001 (or equivalent) for non-ASTRO systems

* Communications Analyzer: Motorola R2500 (or equivalent) for ASTRO systems
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Verifying the Device’s Configuration Data
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Each device ships from Motorola’s factory with a codeplug that has been custom programmed
based on information on the sales order. A portion of the device codeplug data includes
definitions of the device hardware configuration including serial number, ID, types of modules
installed, and system and modulation type. It is recommended that you use the RSS to view this
data to ensure it agrees with the equipment you are currently optimizing. Also verify that the
equipment configuration agrees with the “vend ticket” shipped with the equipment.

To access the connected device’s current configuration data, perform the following procedure:

1. Click the + sign on the Configuration node in the navigation pane to expand the
Configuration branch.

P s S — R T S
_ 4 Base Radio
= (4 Configurstion

Hardwware Configurafion
Wireline Configuratij%
Access Code Table

Channel Infarmation
TRC Command Takle

RF Configuration

[ EEX SRR R R RN

Wil ard Inen st

2.  Click Hardware Configuration to display the device’s retrieved configuration data as
shown in the example below.

M Radio Service Software - Base Radio =]
File Service Corfiguration Tools Help
TR
A Base Radio Serial Nurnber Jeencren02S Station Narns: [CUST
B2 Configuration
Harchware Pletform:  [QUANTAR -1
[—® Access Cotle Table System Type: [COMVENTIONAL - Stetion Type:  [45TRO Cal CAPABLE =
|—# Multi-Coder Soueich Takle
|—# Chanrel Information R Freq Band 1 oo sosmzs x| mHz TuFregBendt [800 851-870 ¥ | MHz
|—® TRC command Table foe =
| 0 Commun Tkl Fox Freq Band 2 ronE MHz
|—® RF Configuration
|—# ScanList Configuration PA Power Reting: |20 Watts =
[% Vicard input Power Supply: [ Lo = Bettery Type:  JNONE -
—® wildcard Output ERET SR (P (S
L—® idcard Tables
-4 Service Options
|—® version scresn . — . —
[l Wireline: 4 waRE | WilciCar: CisABLED
|—# Metering Screen Freq Ret: [EXTERNAL - 5 MHZ - Simulcast Operation:  [EMABLED =
|—® ststus Report Screen = | =
| Tost At beseuremert Soro | | Multi-Gored Saustch[DisaBLED [+ Phone Patch Interface: [DISABLED
—® Status Panel Screen Scanning Receiver:  [DISABLED Site Murnker: 2
External wWattmeter: MONE th
Help | Validate Configuration |
[ — |
|Flease Enter The Serisl Number Type Alphanumeric/Punctustion Chars Disconnected
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You can now read the device’s configuration data as programmed at the factory.

SITE NUMBER Field: For simulcast stations or voting receivers, the station needs to
know its "sub-site" number. This number is used to identify the station for diagnostic
reporting as well as for certain infrastructure messages. The system installer must be
careful that this number matches the sub-site number known. (For the 6809 determined by
placement of the remote site to prime site cabling on the 6809 ACB board.) This field is
used for Conventional and 6809 trunking systems, and will only be editable for voting
systems, i.e., Wireline Configuration:Comparator not set to NONE.

For ASTRO systems this field assigns to the station an address by which other
infrastructure devices may identify it. In a wide area ASTRO system a dispatcher may
"site-steer" transmissions to a particular base station by selecting that station on the
console or data subsystem prior to transmitting. The comparator then routes traffic to that
station utilizing that station's site number value.

See Table 3-1 for the proper site number ranges.

Table 3-1 SITE NUMBER RANGES

Station Type Site Number
6809 Trunking Must be set to 0
6809 Simulcast/Voting Set to system specific site number, range is 1-16
Conventional Default value is 1
Conventional Simulcast/Voting Set to system specific site number, range is 1-62, default value is 1 but

must be set to value other than 1 when used with data traffic

Review the device data shown onscreen to verify that it matches the equipment and the
system requirements. In most cases it matches the vend ticket, but there are circumstances
where there may be discrepancies such as information missing on the original sales order,
thus requiring the factory to leave certain fields at default values. The Hardware
Configuration screen provides Validate Configuration to make sure that the hardware in
the device matches the hardware specified on the Hardware Configuration screen.
Differences are reported by the RSS through popup screens.

Click Version Screen in the Service tree to review the device’s current operating software
versions. The information pane displays the current version information as shown in the
example below.

Station Cortrol Firrmware RO20.12.034 20030723 11:537
Station Wireline Firmware ROZ20.12.005 20030723 11:37
Station Exciter Firmware RO20.09.010

Station Boot2 Firmeare RO20.10.022 200304002 10:40
Station Boot1 Firmwvare RO20.10.009 00000000 00:00
Codeplugy Version 12

Help
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5.  Change the data as required and when done save the configuration data to either:

* An archive file as outlined in “Saving Configuration Data to an Archive File” on
page 2-22, or

* The device’s codeplug as outlined in “Writing Codeplug Data to the Device” on
page 2-20.

Device Type Programming Overview

After reading the device codeplug data into the RSS computer, it must be reviewed and edited as
appropriate to match the system and user requirements specific to the particular device. Table
3-2 provides the relevant screens for each supported device type.

Table 3-2 Device Types and Applicable Screens

Device Type Applicable Screens
Conventional Hardware Configuration screen
Wireline Configuration screen
Access Code Table or Multi-Coded Squelch screen
Channel Information screen
TRC Command Table screen
DC Command Table screen
RF Configuration screen
Scan List Configuration List
» WildCard screens

IntelliRepeater 2.0.3/2.7E » Hardware Configuration screen

+ Site Frequency screen

+ Site General screen

* Site Timer screen

+ Full/Sub Band Partition screen

» Radio Modulation Partition screen
* Repeater Information screen

* Repeater Summary screen
» RF Configuration screen
» WildCard screens

IntelliRepeater 3.0/3.5/4.1 * Hardware Configuration screen
« Site Frequency screen
+ Site General screen
« Site Timer screen
+ Full/Sub Band Partition screen
+ Radio Modulation Partition screen
» Repeater Information screen
* Repeater Summary screen
* RF Configuration screen
+ WildCard screens

6809 SmartZone Trunking » Hardware Configuration screen
* Wireline Configuration screen
» Access Code Table screen
* Channel Information screen
» RF Configuration screen
* 6809 Trunking Interface
+ WildCard screens
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Table 3-2 Device Types and Applicable Screens (continued)

Device Type Applicable Screens

6809 SMARTNET Trunking » Hardware Configuration screen
« Wireline Configuration screen
* Access Code Table screen
« Channel Information screen
« RF Configuration screen
¢ 6809 Trunking Interface
* WildCard screens

DSSIII * Hardware Configuration screen
¢ Channel Information screen
» WildCard screens

QUANTAR Data Base Station * Hardware Configuration screen
« Channel Information screen
« WildCard screens

Programming the IP Address

Each device in the system requires a unique IP address for network operation. To set the device’s
IP address, perform the following procedure:

1.  From the Tools menu, sclect Set IP and MAC Address as shown in Figure 3-1. The Set
IP and MAC Address window appears.

Py [ Set IP and MAC Address (x]
- : 3 IF and MAC Address Settings
'ﬁ Connection configuration
Stored Set

et device date and time

= e WO 3 1

Set 1P and MAC ad Device IP Address 1451 160,200 | 145.1.160.200 | [ Set P Address ]
Awoaly  Set device password :
anfigurat oo CDdElP|ug e Physical Address 08003ecsddcs | OE003ecsddcs | [ Set Physical Address ]
‘ode Takle

[ CndePlug upgrade Please reset the device for the stored valus to take effect.
; Enable/Disable Station
wfartniatior 'll Reszet ] l Close ] [ Help ]
Enter each Component of the IP Address, from 0to 225, No leading zeros reqguired

Figure 3-1 Accessing the IP Address Field
2.  Enter the IP address in accordance with your system’s network documentation.

3. When done, click Set IP Address. The following message window appears.
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RS5 Information

@ IP address is successfully set, Click the restart butkon to put it in effect,

4. Click OK. The window closes.

5.  You must reset the station to set its IP address to the value you entered. If you do not reset
the station at this point, the IP you entered is not set in the device. To reset the device,
click Reset. The device restarts and uses the IP address you entered when it completes the
restart process.

Programming the MAC Address

The MAC address is generally hardcoded into the network interface and does not require
changing unless another device on the network has the same MAC address (a very low
probability). This can be treated as a read-only field in most cases. To set the device’s MAC
address if necessary, perform the following procedure:

1. To set the device’s MAC address, from the Tools menu, select Set IP and MAC Address
as shown in Figure 3-2. The Set IP and MAC Address window appears.

Set IP and MAC Address

ools [t IP and MAC Address Settings
7 Conneckion configuration
3 : Stored Set
— et device date and time
Set IP and MAC address
i Device [P Address 1451 160,200 i 1451 160,200 | [ Set IP Acddress ]
: Ca Set device password
‘onfigurat : 7 I
B degTablE Show CodePlug size Physical Address DB003ecsddcd | 0B003ecSdcd | [ Set Physical Address ]
T CaodePlug upgrade
1fgrmaﬁ|.3r Enable/Disable Station Fleaze reset the device for the stored value to take effect.
Reset ] I Close l ’ Help l
Erter each Component of the IP Address, fram O0to 255, Mo leading zeros reguired

Figure 3-2 Accessing the MAC Address Field
2.  Enter the MAC address in accordance with your system’s network documentation.

3. When done, click Set Physical Address. The following message appears.
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RSS Information

@ Ethernet physical address is successfully set, Click the restart button to put it in effect,

1y

4.  Click OK. The window closes.
You must reset the device to activate its MAC address to the value you entered. If you do

not reset the device at this point, the MAC address you entered is not activated in the

device. To restart the device, click Reset. The device restarts and uses the MAC address
you entered when it completes the restart process.

Setting the Device’s Date and Time

To set the device’s date and time, perform the following procedure:
1. From the Tools menu, sclect Set device data and time. See Figure 3-3.

‘ Radio Senvice Software R14.07.00/Setup

Iﬂg Help

onnection configuration

- - ’ The Radio Service Software R14.07.00 is alveady installed. Please uninstall it anc
Set device date and time

Set IP and MAaC address
H Set device password

Show CodePlug size

CodePlug upgrade
Enable/Disable Station

Figure 3-3 Set Date and Time Screen

2.  The read-only portion of the window displays the RSS computer’s current date and time.

Set the device’s date and time in the appropriate fields.

3. When done, click either OK or Apply.

3-8
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Programming Wireline Configuration Data

The Wireline Configuration screens allow you to set wireline parameters for device operation.
To access the Wireline Configuration screen, click Wireline Configuration in the navigation
pane. The appearance of the Wireline Configuration screen (Figure 3-4) is dependent on the
hardware configuration as configured in the Hardware Configuration screen.

» If the Station Type is ANALOG ONLY, then the following applies to the Wireline
Configuration screen:

e If the Remote Control Type is Tone Remote Control (TRC), then the TRC tab is
provided for configuration (see Figure 3-4). TRC Command Table is provided in
the navigation pane to set the TRC commands.

e Ifthe Remote Control Type is DC, then the Wireline tab is the only tab provided in
the Wireline Configuration screen. DC Command Table is provided in the
navigation pane to set the DC commands.

» Ifthe Station Type is ASTRO CAPABLE or ASTRO Common Air Interface (CAI)
CAPABLE, then the Wireline Configuration screen provides the Wireline and Astro
tabs (see Figure 3-5).

Wireling | TRC WWireling
4 WIRE FULL DUPLEX, v TRC
HLGT Frequency: 2178 Hz

‘Wireling Cperation: Wireline Cperation: 4WWIRE FULL DUPLEX

(Use 5 Hz increments)

Remate Contral Type: TRC w Refote Cortrol Type: DC
Automatic Level Contral:  |DISABLED %
Tx MNatch Fiter: DISAELED v
A Equalization: DISABLED %
Equalization: ENABLED o R Motch Fiter. DISABLED d
. . Compatator
Comparator LLGT Undetect Time: 150 msec  (Use 5 msec increments) i
" Comparatar: MOME ¥
iy SPECTRATAC v TRC detection algorthm:  [NORMAL %
Function Tones detected: |2 v
Fall Back In-Cahinet Repeat: | EMABELED W
Fall Back Time: 400 msec
Status Tone
Status Tone Status Tore: [DISABLED »
Statuz Tone: EMABLED
Status Tone Frequency: | 2175 Hz Wireline Souelch

Wireling Souelch: DISABLED »

Wireline Souelch

Wireline Souelch; DISABLED v

Analog Station,

Tone Remote Control,
Wireline Tab

Analog Station,
one Remote Control,
TRC Tab

Analog Station,
DC Remote Control

Figure 3-4 Wireline Configuration Screen Examples — Analog Only Station Type
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Wireling Cperation:

‘Wireline Sguelch:

Wireling | Astro

4 WWIRE FULL DUPLEX v

Cuthound Analog Link Timer: 120 260

Equalization; DISABLED + |
Comparstor
Comparatar: [MONE w |
Status Tone
Status Tane: [DISABLED + |

‘Wireline Sguelch

DISABLED v |

Astro ToWirsline [ENABLED |

I

CHAPTER 3: OPTIMIZATION

Wireline Interface: W24 HYERID
Analog idle Link Check: DISABLED »
Digital lle Link Check: :ENAEFI__I_ED b
External Transmit Clock: DISABLED % |

Moderm Input Level - Tx WL _D_ _1_'0 -28 “ | dBm
Maocler Output Level - Rx il | -14 | dBm

RTRT Configuration: DISABLED v'

Figure 3-5 Wireline Configuration Screen Tab Examples — ASTRO Capable or ASTRO
CAI Capable Station Type

The following tables provide information about each tab’s parameters:

»  Wireline tab: Table 3-3 on page 3-10
» TRC tab: Table 3-4 on page 3-11
» ASTRO tab: Table 3-5 on page 3-12

Table 3-3 Wireline Tab Parameters

Data Field

Wireline Operation1

Description

Defines the type of wireline
communications that exist between the
station and remote console.

Range/Selections

+ 2-wire half duplex
* 4-wire half duplex
* 4-wire full duplex
+ 6-wire full duplex
+ 8-wire full duplex

Recommended

Default

2-wire half duplex

Setting (if any)

Set as required by the
console connection

Console Priority If enabled, a console is connected to a + Disabled Disabled Customer determined
6809 trunked repeater. * Enabled
Remote Control Type Defines the type of remote control used. + ASTRO N/A Determined by system
This field is editable and is determined « TRC configuration
by the Station Type setting on the .« DC
Hardware Configuration screen. + None
TRC Input Specifies the wireline circuit connected * Line | N/A Display only
to Tone Remote Control. e Line?2
Outbound Analog Specifies time interval at which station 20-300 sec 120 sec Customer determined
Link Timer reports to its connected device that
station is receiving an analog call.
Comparator Specifies the type of comparator in a * None None Determined by system
voting system. « DIGI-TAC configuration

* SPECTRA-TAC
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Table 3-3 Wireline Tab Parameters (continued)

PROGRAMMING WIRELINE CONFIGURATION DATA

. —— . Recommended
Data Field Description Range/Selections Default . .
Setting (if any)

Fall Back In-Cabinet If enabled, station automatically repeats » Disabled Disabled Customer determined
Repeat if voting device fails to return signal for « Enabled

transmission with the specified time limit

(see below).
Fall Back Timer See Fall Back In-Cabinet Repeat. 0 to 10,000 msec 0 msec Customer determined
Status Tone Specifies whether status tone (typically » Disabled Disabled Depends on system design.

2175 Hz) is placed on wireline during * Enabled

station receiver inactivity.
Status Tone Specifies the status tone frequency 2175 Hz 2175 Hz Customer determined
Frequency (typically 2175 Hz) placed on wireline

during station receiver inactivity.
Wireline Squelch When enabled, allows the user to » Disabled Disabled Customer determined

configure the Tx Wireline port to squelch « Enabled

the audio (routed to the transmitter)

when the audio level fails below the

threshold level as set by user. The signal

is unsquelched when audio level rises

above threshold level plus hysteresis.

Threshold level and hysteresis value are

set on Service/Alignment/TX Wireline

Alignment tab.
Rx Securenet to Determines whether secure signals are » Disabled Disabled Customer determined
Wireline sent to console through wireline. e Enabled
Equalization Specifies whether station is allowed to + Disabled Disabled Determined by system

equalize Rx wireline. « Enabled configuration

1. The wireline interface board is equipped with a 2-wire/4-wire jumper (JU1010). Ensure that the jumper and Wireline Operation
setting are correctly set.

Table 3-4 Tone Remote Control Tab Parameters

. A Range/ Recommended
Data Field Description g Default . .
Selections Setting (if any)
HLGT Frequency Specifies the frequency used for high level guard 1900 to 3000 Hz 2175 Hz Customer determined
tone (HLGT).
Automatic Level If enabled, station automatically aligns Tx * Enabled Disabled Customer determined
Control (ALC)1 Wireline (TRC systems only). » Disabled
Tx Notch Filter Removes LLGT from Tx audio signal. LLGT is » Enabled Disabled Enabled in systems with
same frequency as HLGT as specified above in e Disabled TRC. Disabled in all other
HLGT Frequency. systems
Rx Notch Filter Removes HLGT from Rx audio signal. Removal * Enabled Disabled Enabled in voting or
is performed when status tone decoder, such as « Disabled SECURENET systems
SPECTRR-TAC, DIGI-TAC, or CIU connected
to Rx wireline, may provide false status tone
detect due to high content of HLGT in audio
signal.
LLGT Undetect Time Specifies the time interval between loss of LLGT 60-2000 msec (5 msec 150 msec Customer determined

and station dekey. Allows for momentary dropout
on wireline.

intervals)

6881085E35-AT
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Table 3-4 Tone Remote Control Tab Parameters (continued)

CHAPTER 3: OPTIMIZATION

. - Range/ Recommended
Data Field Description 9 Default . .
Selections Setting (if any)
TRC detection Specifies the algorithm type to be used when Normal, Tight Normal Customer determined
algorithm detecting TRC sequence. If set to Tight the TRC
detection algorithm is more restrict.
Function Tones Specifies how many TRC tones can be detected l1to2 2 Customer determined

detected

after HLGT tone.

1. Enabling ALC affects the setting of the intercom volume immediately after a station reset. The intercom volume is high and
may be unintelligible. The station requires one TRC sequence, such as high level guard tone/function tone sequence, in order to
properly establish line levels. Therefore, before using intercom, request that the console send any TRC sequence to the station.

This sequence establishes the proper level for intercom.

Table 3-5 ASTRO Tab Parameters

Data Field

Wireline Interface

Description

Defines type of ASTRO wireline interface

Range/
Selections

* V.24 Hybrid

Recommended

el Setting (if any)

* Trunking: V.24 Hybrid Customer determined

as follows: * Modem « Conventional: Modem
V.24 Hybrid: Used for mixed mode, * V.24 Only
analog, and ASTRO systems, where the
V.24 interface is used for ASTRO and
control, and the Line 1/Line 2 wirelines
are used for analog. Used only in trunked
systems.
* Modem: Used for systems where the
external connections to/from stations are
through phone lines. Used for mixed
mode, analog, and ASTRO systems. Not
used in trunking systems.
* V.24 Only: Used for ASTRO only
systems where the external connection is
either local or through microwave link.
External Transmit  Specifies whether external synchronization * Enabled Disabled Customer determined
Clock is required for transmit signal. Typically in « Disabled
installations where station and console are
connected through a microwave link. RS232
Wireline Interface is used.
Analog Idle Link Serves as diagnostic tool for V.24 Hybrid + Enabled Disabled Customer determined
Check links to check the physical state of the links. « Disabled
Digital Idle Link Serves as diagnostic tool for all types of * Enabled Disabled Customer determined
Check links to check the physical state of the links. o Disabled
Modem Input Specifies the signal level range being input 0 to -28 dBm 0to -28 dBm Depends on system
Level (Tx WL) to ASTRO modem. or configuration
-9to-37 dBm
Modem Output Specifies the signal level being output from 0 to -20 dBm -14 dBm Depends on system
Level (Rx WL) ASTRO modem. configuration
RT/RT If enabled, allows back-to-back connection * Enabled Disabled Customer determined
Configuration of ASTRO stations in RF link « Disabled

configurations.

3-12
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Programming the Access Code Table Data For
Conventional Systems

The appearance of the Access Code Table screen is dependent on the Station Type as
configured in the Hardware Configuration screen. Click Access Code Table in the navigation
pane to access the Access Code Table screen as shown in Figure 3-6.

Acoess Cade Table Number. | 1] Acoess Code Tahle #1 of 1 Access Code Tabiz Number: | 1] CEHEE R Rl
Rx Souelch Type: PL v Rx Squelch Type: PL | Mutti-MAC Table
R PLIDPL Code: 14 1035 HE Fx PLIDPL Code: 14 1035 Hz hrdeowort Thetvon
i Access Code  Access Code
T e L o T Soyuelch Type: PL |2 0 203 r 03 |
Tx PLIDRL Code: 14 1035 He Tx PLDPL Code; 1A 1035 Hz 1
3
A
5
Last Received NAC =2
Transmit Using Last Received NAC:  |[SEE1=ESs) T
Expiration Time: 5 | min &
Channel(s) Using This Table: 1234 BRI g P T
Hep | [ P agtae | [ oprevousTable | [ NeaTabe © | [ Resetmuiiac | [t DemteTabe | [ [ @ agrae |[ GrrevivsTate ][ Nettabe @ | [ Resettiutiiac | [ 5¢ Detete Toie
%
Analog - Multi-Coded Squelch disabled ASTRO CAI Capable - Multi-Coded

Squelch set to Multi-NAC

Access Code Table Mumber: | 1 Access Code Tahle #1 of 1
Rx Sguelch Type: PL &

Rx PLIDPL Code: 1A 1035 Hz

T Sguelch Type: PL v

Tx PLIDPL Cocle: 1A 103.5Hz

RX MAC Operation: MORMAL »

Rx &stro Access Code: 283

Tz Agtro Access Code: 293

Channel(s) Using This Table: 1
[ e [ @ acatene | [ Gaprevious Table | [ MestTabe g | [ Resst Muni@Ac [ 3¢ Dette Tabie
ASTRO CAI Capable - Multi-Coded Squelch disabled

Figure 3-6 Access Code Table Screens

Up to 16 Access Code Tables may be created to provide flexibility in the system design,
accommodating a variety of console and talkgroup combinations. The number of Access Code
Tables you create and the information programmed into each depends on the system design. You
may choose to create one access table for each channel or allow multiple channels to share the
same table. When you program the Channel Information screen (see “Programming the
Channel Information Screen” on page 3-20) you assign a particular Access Code Table number
(in the Active Code Table field) to each channel provided by the station.
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NoOTE

The number of channel information screens you create and the information
programmed into each depends on the system design.

Before programming the information in the Access Code Table(s), obtain the channel and access
code information from the system designer. This information defines the number of channels
supported by the station and the particular squelch type, PL/DPL codes or ASTRO codes to
assign to each channel. Table 3-6 provides information about the Access Code Table parameters.

Table 3-6 Access Code Table Field Definitions

A - Range/ Recommended
Data Field Description 9 Default . .
Selection Setting (if any)
Access Code Table Identifies the current table as one of 16 possible tables. 1-16 1 N/A
Number
Rx Squelch Type Defines the type of receiver squelch recognized by station « PL CSQ Depends on system design
receiver. *+ DPL
+ CSQ
Rx PL/DPL Code Defines the access code corresponding to PL or DPL type Use Help CSQ Must be valid code for
specified above. screen or refer selected type (PL or DPL).
to tables in PL codes typically below
Appendix A 200 Hz
of this guide
Tx Squelch Type Defines the type of sub-audio tone transmitted by station. « PL CSQ Depends on system design
« DPL
+ CSQ
Tx PL/DPL Code Defines the access code corresponding to PL or DPL type Use Help CSQ Must be valid code for
specified above. screen or refer selected type (PL or DPL).
to tables in PL codes typically below
Appendix A 200 Hz
of this guide
Digital Carrier Squelch Specifies whether or not the RX ASTRO Access Code is * Enabled Disabled Depends on system design

used to qualify RX Audio. When enabled, all access codes « Disabled
are accepted and repeated audio goes out with Access Code

293.
Rx ASTRO Access Code!  Defines receive ASTRO Network ID (in hex). 000-FFF 293 Depends on system design
Tx ASTRO Access Code!  Defines receive ASTRO Network ID (in hex). 000-FFF 293 Depends on system design
Channels Using This Identifies channel number(s) of station channels that use 1-256 1 Status only (non-editable)

Table

current access code table.

Last Received NAC? Determines whether the station transmits using the last Enabled Disabled Depends on system design
received NAC. Disabled
Last Received NAC Accessible only when Last Received NAC is enabled. The 1-30 minutes 5 minutes Depends on system design

Expiration Time

timer defines how long the last RX NAC is used for
transmissions after the last received call. Each received call
restarts the timer.

Multi-NAC Table?

Defines up to eight Rx and Tx network access codes forthe ~ 0-FFF (hex) RxNo. 1=  Depends on system design
specified Access Code Table Number. For ASTRO CAI 293
voice only. Tx No. 1=

NULL

1. Applicable for ASTRO CAI Capable stations and Multi-Coded Squelch is disabled in the Hardware Configuration screen.
2. Applicable for ASTRO CAI Capable stations and Multi-Coded Squelch is set to Multi-NAC in the Hardware Configuration

screen.

3-14
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PROGRAMMING THE ACCESS CODE TABLE DATA FOR 6809 TRUNKING SYSTEMS

Programming the Access Code Table Data for 6809

Trunking Systems

The 6809 trunking systems require that the subscribers and the stations be programmed with the

same system Connect Tone.

Connect Tane #1:

0:1059Hz [

Connect Tone #2; DISABLED v
R Batro Boccess Coder | 293
Tx Astro Access Code: | 293

Smart Connect Tone

Smart Connect Tone Decoder: _MI__ITE _'I'_ICI-(I___I? |

Connect Tane #1:
Connect Tohe #2:

DISAELED v |

Stiatt Connect Tone

Smart Connect Tone Decoder:

MUTE TICKLE |+ |

maec

Start Connect Tone Dissble Delay: | 700 msec Smart Connect Tane Disshle Delwy: | 700
ASTRO capable Analog Only
Figure 3-7 Access Code Table Screens
Table 3-7 Access Code Table Screen Parameters
. . Range/ Recommended
Data Field Description g Default . .
Selections Setting (if any)
Connect Tone #1 Specifies one of eight frequencies to be used as connect 0 through 7 0 Determined by system
tone #1 by the station. configuration
Connect Tone #2 Specifies one of the eight frequencies to be used as 0 through 7 0 Determined by system
connect tone #2 by the station. configuration
Rx ASlTRO Access Defines receive ASTRO network ID (hex). 000-FFF (hex) 293 Depends on system design
Codes
Tx ASTRO Access Codes’  Defines transmit ASTRO network ID (hex). 000-FFF (hex) 293 Depends on system design
Smart Connect Tone Specifies one of the two methods of minimizing time * Mute Tickle Mute Customer determined
Decoder between subscriber request for service and conversation « Unsquelched Tickle
heard by receiving subscribers. « Disabled
Smart Connect Tone If Smart Connect Tone Decoder is enabled, it specifies 0-1000 msec 700 msec Customer determined

Disable Delay

the amount of time allowed for 6809 controller and
station to detect connect tone before dropping the call.

1. Rx ASTRO Access Code fields are displayed only if the station type is set as ASTRO capable in the Hardware Configuration

screen.

2. Tx ASTRO Access Code fields are displayed only if the station type is set as ASTRO capable in the Hardware Configuration

screen.
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PROGRAMMING THE MULTI-CODED SQUELCH TABLE SCREEN CHAPTER 3: OPTIMIZATION

Programming the Multi-Coded Squelch Table Screen

3-16

The multi-coded squelch feature is typically used to allow the station to serve as a community
repeater and allows you to track subscriber access for billing purposes. The Multi-Coded
Squelch Table screen is only accessible when the following settings, on the Hardware
Configuration screen, are true:

*  Multi-Coded Squelch field is Multi-PL Only
e System Type is Conventional
e Station Type is Analog Only

When these conditions are not met, the Access Code Table screen is accessible.

N

Station Serial Mumber:  448CAX0252  Station Date: J F
Station Time:

For accurate billing information to be available, configure the station’s date and time
as outlined in “Setting the Device’s Date and Time” on page 3-8.

User Tables

# | Rx Type | Rz FreqiCode | Tx Type | Tx FreqiCode | User Access | Total Time Used | Mumber of Calls
1 PL 103.5 14 PL 1035 14 EMABLED :
| 2

[ Helgp H Save Report ” Moty User ][ Clear Accounting ]

Figure 3-8 Multi-Coded Squelch Table Screen

Subscriber radios are identified by their PL or DPL code and their usage time is logged and
saved in station memory. This information may be retrieved, displayed, and saved as a text file
for printing or incorporating into a report. This type of information is typically used for billing
or other accounting purposes.

On the initial access of the Multi-coded Squelch Table screen, a default User #1 appears with
the default data. The Total Time Used and Number of Calls fields are empty. From this initial
screen, up to 13 total users may be entered (12 PL and 1 DPL). When finished, the information
is saved to the station codeplug.

When the station is placed into service and users begin placing calls, their usage time is
monitored and stored in station non-volatile memory. The RSS allows access to this information
for display and saving to a text file.
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Multi-coded squelch is allowed on only one channel.

To retrieve the multi-coded squelch information, such as usage time, you must read the codeplug
from the station.

Saving User Information

To save multi-coded squelch user data information such as usage times and number of calls, you
must first read the codeplug from the station. However, the information is not saved with the
codeplug data when the codeplug is saved to an archive file.

To save the multi-coded squelch (MCS) information, click Save Report as shown in Figure 3-9.
A browser window appears, allowing you to browse to the desired directory and provide a name
for the multi-coded squelch data file.

Save in: |ID My Documerts bt | I ..F31’|| =

2 153 Adobe '
. |53 Corel User Files -
My Recent I5) Creator
Documerts z T
tation Serial Mumber;  448CAX0252 g My eBaoks
s by Music
?’ -
L @ hdy Pictures
Desktap @ My Shapes
1 | | I My videos
- i feilpe ) foehiegiCoce B\ E ECS_view _guestion sxw
[ 1 AL 1035 14 wj
REE AT ity Documents
=

%_‘.L

( Hel;:;. ]L{iave Report ]E .

My Computer

; File: narne: | | |

dy MNetwark

Places Files of type: |AII Files w | Cancel

Figure 3-9 Save Report Button to Save MCS Data

Adding New Users

To add new users, perform the following procedure:

1.  Click Multi-Coded Squelch Table in the navigation pane.

2. Click the last number in the list (at the blank line) so that the cursor blinks in the number’s
cell (it is non-editable).
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3.  Click Modify User. The Modify Entry window appears for that user.

4.  Enter the settings as appropriate.

hodify Entry & 2

Station Serial Murnber:  448CAX0252  Stati Type FregiCode
Y ke DV [719 0 v

Tx pL o] [719 xa (¥

# ] Fx Type ]“Rx Freg/Code ]"Tx T',-f- Usarinpceas !_DISABLED "J me Lized
1 PL 1035 14 PL = - 2
2 [ Help ] [ Accept ] [ Cancel ] e
[ Help ] [ Save Report ] Wodify Uzer I [ Clear Accounting ]

5.  Click Accept to save the data. The new user is added to the list and also the next user
number is added.

Modifying an Existing User

1.  Click Multi-Coded Squelch Table in the navigation pane.

2.  Click the number of the user you need to modify so that the cursor blinks in the number’s
cell (it is non-editable).

3.  Click Modify User. The Modify Entry window appears for that user.

Station Time: )
M Modify Entry E|

User Tahles Madify Entry # 1

de ] Tx Type ] Tx FregqiCode | User Access
T FregiCoch
, PL 1035 14  EMABLED Eel RN

1= L v 1035 14w
R |-
Uzer Access EMNABLED |

[ Help ” Accept ” Cancel l

[ foddify User [ Clear Accourting ]

4.  Modify the settings as required.

5.  Click Accept to save the user data or Cancel to exit without saving.
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Deleting an Existing User

1.  Click Multi-coded Squelch Table in the navigation pane.

2.  Click the number of the user to be deleted so that the cursor blinks in the number’s cell (it
is non-editable).

3.  Click Modify User. The Modify Entry window appears for that user.

| Modify Entry
Modify Entry # 2

Statioh Serial Mumber:  445CAX0252  Stati Type FregiCode

1 o] oy

| # I Fx Type | Rx FreqiCode I Tx T\,f- e @ me Lized
1 PL 1035 14 PL S
2 DPL - 081 pec| [_ el | | accert | [ cancel |
3
[ Help ] [ Save Report ] I hodify User ,\U Clear Accounting l
by

4. Select Delete from the User Access selection list.

[H Modify Entry
Modlify Entry # 2

Station Serial Mumber:  445CAXD252  Stati Type FregiCode

St oy v
.

| & Rx Type | Rx Frqu‘CodeJ T Ty

e U=
] User Access EMABLED ]
FL 103.5 14 FL
DISABLED
2 DL - 051 DL ACtesELED O
3 GATED

l Help ” Save Report H Modify Uzer H Clear Accourting F!

5.  Click Accept. The User Table indicates the User Access as DELETE.

# ! Fx Type I Fx FreqiCode I Tx T\,fpeJ Tx Frqu‘CDdeJ User Access ! T

i
1 PL 1035 14 PL 1035 14 EMAELED
2 DPL - 03 DPL - 047 DELETE
3

L

[ Help ][ Save Report H hodify User J[ Clear Accounting l

The current usage time and number of call data for the deleted users is erased when the codeplug
is uploaded to the station.
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Programming the Channel Information Screen

The Channel Information screen allows you to specify frequencies, operating parameters, and
time-out timer settings for each channel supported by the station. Up to 16 channels may be
created with the data fields for each channel contained on two screen pages.

The number of channel information screens you create and the information programmed into
each depends on the system design. Before programming the information in the Channel
Information screen(s), obtain the channel and access code information from the system designer.
This information, typically recorded in a system design document, defines the number of
channels supported by the station and the particular frequencies, timer settings, and other system
parameters applicable to the station. See Figure 3-10 and Figure 3-11 for the Channel
Configuration screens.

Channel Mumber: | 1 CHAMMELE 1 of 4

Baszic | Advanced

Rl Freguency: [ 806.200000 MHz T Freguency: 851.200000 MHZ
Tx ldle Frequency: | 851.012400 hHz
Mociulation Type: AMALOG W
Tx Rated Devistian: 5.000 % | kHz
Receive Channel Byvy: 'WDE : 25-3_Q * | kHz Channel Spacing
Call Sign
Call Sign: lKGlﬁ?E-'-i.'lf'

Call Sign Cver WWireline, DI_S,L\_BL!ED b

Access Code Table: 1

Carrier Sguelch Transition:

Analog Rx Activation: |SC=Carrier and FLIDPL +

Analog Fptr Activation: SC=Carrier and i’LJ’DPL b

Analog Fptr Hold-n; C=PL/IDFL bl

Analog Rptr Access: MOME b

[ Help ] [ o Add Channel ] [ <,il Previous Channel ] [ Mext Channel E.> ] [ ¥ Delete Channel

Figure 3-10 Channel Configuration Screen
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PROGRAMMING THE CHANNEL INFORMATION SCREEN

Channel Muraber: | 1 CHAMMEL# 1 of 4

Baszic %
Tx Powver Repeater
Mormal: | 20 Wattz  Battery Backup: | 10 Wistts Drop Out Delay: | 10 =eC
Titne Ot Timers Audio Hold-Otf; | 0 msec
Hear Clear
Wireline: 120 zec  Local a sec
Compander: DISABLED »
Repeater: | B0 f=2=1a]

Moize Canceller:  DISABLED w

Alartn Tane

Qver Air: .DISABLED b Over Wirgling:  [ENABLED »

Audio Fiters Ry Signal Inversion: DI_SABLED v
Pre-emphasis: _ENABLED M| -
De-ermphasis:  [ENABLED | HiPassFiter [ENABLED | | 11 rorty: PSR SMEREE
Analoy Repester Boost: DISA.l.EiLE.D bt
[ Help ] [ o1 Add Channel ] [ (:ZI Previous Channel ] [ Mext Channel E.> ] [ 3 Delete Channel
Figure 3-11 Advanced Channel Information Screen
Table 3-8 Channel Configuration Field Definitions
. L . Recommended
Data Field Description Range/Selection Default . -
Setting (if any)
Channel Number Identifies the current channel as one of 1-16 1 N/A
16 possible channels.
Rx1 Frequency Receive frequency in MHz for current Depends on band N/A Frequency assigned by FCC
and Rx2 channel for Receiver #1 or Receiver #2. (depends on system design).
Frequency
Tx Frequency Transmit frequency in MHz for current ~ Depends on band N/A Frequency assigned by FCC
channel. (depends on system design).
Set to “0” to disable transmitter.
Tx Idle Defines frequency the transmit Depends on band N/A N/A
Frequency oscillator tunes to when not
transmitting.
Modulation Type Specifies the type of modulation for * Analog/ASTRO Analog Depends on system design.
current channel. * ASTRO or Analog
* Analog/SECURENET
CFS
* Analog/SECURENET XL
+ SECURENET CFS
* SECURENET XL
+ ASTRO CAI
* Analog/ASTRO CAI
Tx Rated Specifies the maximum frequency * 5.00 kHz 5.00 kHz Determined by FCC per
Deviation deviation allowed for channel. e 4kHz channel type. Depends on
« 2.5kHz system design.
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Table 3-8 Channel Configuration Field Definitions (continued)

CHAPTER 3: OPTIMIZATION

. — . Recommended
Data Field Description Range/Selection Default . .
Setting (if any)
Receive Channel Specifies the frequency spacing (in * Wide (25-30 kHz) Wide Determined by FCC per
BW kHz) between channels. + NPSPAC (25 kHz) channel. Depends on system
+ Narrow (12.5-15 kHz) design.
* Narrow (12.5 KHz)
Call sign Specifies the call sign for station. Alphanumeric (15 characters N/A Assigned by FCC. Depends on
Assigned by FCC. max) system design.
Call Sign Over Determines whether call sign is sent to * Enabled Disabled Customer defined.
Wireline console over wireline. e Disabled
Access Code Specifies which of the 256 possible 0-16 (0 = none) 1 Depends on system design.
Table access code tables applies to current
channel.
Carrier Squelch This provides two threshold selections: * Normal Normal Customer defined.
Transition Normal and Shifted. Normal operation « Shifted
sets squelch performance so that the
receiver unsquelches in 20 ms for
signals above squelch set level and 180
ms for signals below squelch set level
but above receiver sensitivity. Shifted
operation sets squelch performance so
that the receiver unsquelches in 20 ms
for signals above 1 uV and unsquelches
in 180 ms for signals below 1 uV but
above the receiver sensitivity.
Analog Rx Specifies the type of squelch required to « Off Off Customer defined. See help for
Activation unsquelch receiver. * S = Carrier Squelch detz}ils. Depends on system
+ C=PL/DPL design.
» SC = Carrier and PL/DPL
* On = Unsquelched
Analog Repeater Specifies the type of squelch required to « Off Off Customer defined. See help for
Activation activate repeater. + S = Carrier Squelch detz}ils. Depends on system
« C=PL/DPL design.
+ SC = Carrier and PL/DPL
* On = Unsquelched
Analog Repeater Specifies the type of squelch required to « Off Off Customer defined. See help for
Hold-In maintain repeater activation. * S = Carrier Squelch dete}ils. Depends on system
« C=PL/DPL design.
* SC = Carrier and PL/DPL
* On = Unsquelched
Analog Repeater Specifies whether repeater is activated * None None Customer defined. See help for
Access by carrier detect/PL - DPL detect or « MDC/Tone details. Depends on system

subscriber-generated tone (DTMF,
MDC preamble, or Singletone). If set
for MDC/Tone, SAM board must be
programmed with corresponding tones.

design.

Tx Power Out

Specifies the output power from the
station power amplifier module. This
field is limited to a pre-determined
output power level if the station is
equipped with the Limited Output
Power option.

Approximately 50% to 110%
(Quantro) or 25% to 110%
(QUANTAR) of PA rating.

Value entered
in Channel
Configuration
screen.

Refer to system design
document for FCC licensed
power rating.
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Table 3-8 Channel Configuration Field Definitions (continued)

PROGRAMMING THE CHANNEL INFORMATION SCREEN

. — . Recommended
Data Field Description Range/Selection Default . .
Setting (if any)
IMPORTANT

When setting the output power on a QUANTAR station with high power booster, divide the desired
station output power by 18.75 and enter this value in the TX Power Out field. For example, to set
the station's maximum output power to 300W, enter a value of 16 (300 + 18.75). The output power
appears with £7% of the desired value. Do not set the VHF station power amplifier modules to
greater than 18 W, or 800 MHz station power amplifier modules to greater than 16W.

Battery Backup Specifies the output power from the Approximately 50% to 110%  50% of value Customer defined. Set to lower
station power amplifier module when in (Quantro) or 25% to 110% entered in value to extend station
battery backup mode. Refer to the (QUANTAR) of PA rating. Channel operation in battery backup
Important note in Tx Power Out. Configuration mode.

screen.
Time Out Timers:

Wireline Specifies the maximum amount of time 0-2550 seconds (0 = disabled) 120 sec Customer defined
transmitter may be continuously
activated by console through wireline.

Local Specifies the maximum amount of time ~ 0-2550 seconds (0 = disabled) 0 sec Customer defined
transmitter may be continuously
activated by local microphone/handset.

Repeater Specifies the maximum amount of time ~ 0-2550 seconds (0 = disabled) 0 sec Customer defined
repeater mode may be continuously
activated by subscriber through
receiver.

MRTI Specifies the time a user may retain 0-2550 seconds (0 = disabled) 0 sec Customer defined
MRTI interface by holding PTT before
system cancels transmission.

Alarm Tone:

Over Air Specifies whether station alarm tones * Enabled Disabled Customer defined
(four total) are transmitted over air. * Disabled

Over WL Specifies whether station alarm tones * Enabled Disabled Customer defined
(four total) are transmitted over + Disabled
wireline to console.

Audio Filters:

Pre-emphasis Specifies whether analog audio is + Enabled Enabled Customer determined
passed through internal +6 dB per + Disabled
octave slope filter prior to transmission.

De-emphasis Specifies whether analog audio is * Enabled Enabled Customer determined
passed through internal -6 dB per + Disabled
octave slope filter prior to transmission.

Hi-pass Filter Specifies whether analog audio is + Enabled Enabled Customer determined
passed through internal 300 Hz corner e Disabled
high pass filter. Filters PL or DPL low-
frequency signaling.

SECURENET:
WL CSQ Mute This parameter is used when the 0-1000 msec 150 msec Customer determined
Timer channel is configured for SECURENET

and Rx Activation is set to CSQ to
specify the time that RX Audio is gated
to the wireline after carrier is detected.
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Table 3-8 Channel Configuration Field Definitions (continued)

CHAPTER 3: OPTIMIZATION

. — . Recommended
Data Field Description Range/Selection Default . .
Setting (if any)
Repeater:

Drop Out Delay Specifies the amount of time repeater 0-2550 sec 2 sec Customer defined. Typically 1
mode is maintained following loss of to 5 sec.
received signal.

Audio Hold-Off Specifies the amount of delay before 0-2550 msec 0 msec Customer defined. Typically
receive audio is gated to the transmitter used in systems with subscriber
in repeater applications. MDC ID to prevent ID from

being repeated.
Hear Clear:

Compander Determines whether companding + Disabled Disabled Customer determined
(compression and expansion) is o Enabled
employed for transmit/receive signals.

Noise Canceller Determines whether receiver noise » Disabled Disabled Customer determined
cancellation is employed. * Enabled

Advanced:

MRTI Operation Specifies whether MRTTI (phone patch) » Disabled Disabled Customer determined
feature is enabled or disabled for this o Enabled
channel.

Receive Signal Allows polarity of receive signal to be  Disabled Disabled Customer determined

Inversion inverted. * Enabled

PTT Priority Specifies priority order of three types of ~ See help W>R>L Customer defined
PTT requests:
¢ W = wireline
* R =repeater
e L =local
Examples:

* W > R: Wireline has priority over
repeater
¢ R =L: Repeater and local PTT
requests have equal priority.
Whichever occurs first takes and
maintains PTT control.
Analog Repeater Specifies whether received signal is * Enabled Enabled Customer defined
Boost boosted prior to transmission by e Disabled

repeater. Boost = 150% (3 dB)

Example: 2 kHz deviation receive
signal is repeated at 3 kHz deviation.

1. If Tx and Rx frequencies are different (as in repeater application), the Tx idle frequency equals the Tx frequency. If the Rx
and TX frequencies are equal (as in base station application), the Tx idle frequency is set to a value derived by the following

formula: If Tx = Rx and the frequency is divisible by 6.25 kHz with no remainder, then Tx idle = (Tx frequency - 112.5
kHz). Result must be higher than lower limit for band or range. If less than lower limit, Tx idle frequency is calculated as

follows: Tx Idle = Tx Frequency + 112.5 kHz. If Tx = Rx and is not divisible by 6.25 kHz, Tx idle is calculated using previ-
ous two formulas with 112.5 kHz replaced with 90 kHz. If you change either the Rx of Tx frequency and it results in making

the two frequencies equal, a pop-up window appears providing you with the opportunity to let the RSS program calculate

the proper Tx idle frequency.
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Programming the TRC Commands Data
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PROGRAMMING THE TRC COMMANDS DATA

The QUANTAR stations installed in conventional systems are capable of being controlled from
a remote console through function tones transmitted over the wireline when the Wireline option
is set to the installed wireline module (other than None). The station is capable of detecting a
high level guard tone (HLGT) and up to 17 different function tones. Up to eight commands can
be associated with the HLGT and each of the 17 function tones. The commands associated with
a particular tone are queued for execution after that tone is detected. The station decodes up to
two function tones after HLGT is detected.

Program the function tones as directed by the system designer, as follows:

1.

—izuard Tone - 2175 Hz

Click TRC Command Table in the navigation pane. The TRC Command Table screen
appears as shown in Figure 3-12. The TRC Commands screen allows you to define any or

all of the 18 function tones by assigning up to eight station commands per tone.

| MORE

~FT4 -

2050 Hz

| MONITOR

FT2-

1930 Hz

| CHM 001 | | keY

FT3 -

1830 Hz

- 1730 Hz

- 16830 Hz

- 1550 Hz

Figure 3-12 TRC Command Table Screen

1.

Click the cursor in the desired field to start entering commands through the keyboard.

The commands are executed in sequence.
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2,

3.

Table 3-9 TRC Commands

| CHM LU | | KeY Il Il
| - B2 3 4L
F13o18® . ——pp 6 — 7 —> 8
| ® | | |
I —r— |

For any displayed tone in the TRC Command Table screen: Enter the desired command
from Table 3-9 in the cells of that tone, up to eight commands per tone.

If the Guard tone is set to a frequency that is within 40 Hz of a function tone, that
function tone is blanked and therefore unavailable for use.

Repeat step 2 for all other tones, if required.

Command Function

ALARM OFF Commands station not to route alarm alert tones (over the air and/or over the wireline, as defined on the Channel
Information screen.

ALARM ON Commands station to route alarm alert tones (over the air and/or over the wireline, as defined on the Channel
Information screen.

CHN XXX Commands station to tune transmitter and receiver to specified channel. The channel must exist on the Channel
Information table. Example: CHN 002.

GATEACC OFF Commands station not to repeat for users with PLs/DPLs assigned with a User Access of Gated on Multi-Coded
Squelch screen.

GATEACC ON Commands station to repeat for users with PLs/DPLs assigned with a User Access of Gated on Multi-Coded Squelch
screen.

KEY Commands station to key transmitter and remain keyed as long as low level guard tone is received. If a KEY
command is queued by the first tone detected, all subsequent tones and their associated commands are ignored until
the detection of a subsequent high level guard tone.

KEY ON Commands station to key transmitter indefinitely. Transmitter may be de-keyed by the KEY OFF command.

KEY OFF Commands station to de-key transmitter.

MONITOR Commands station to turn on receiver-to-wireline audio path. Overrides all squelch requirements, if any.

MORE Not required for QUANTAR/Quantro stations. See Help for details.

MRTI OFF Disables MRTI (phone patch) feature. MRTI is enabled at station boot.

MRTI ON Enables MRTI (phone patch) feature capability. Used to cancel MRTI OFF command.

RXPL ON Commands station to turn on appropriate receiver squelch (as programmed in Channel Information screen for the
affected channel). Includes CSQ, PL, and DPL.

RXPL OFF Commands station to turn off appropriate receiver squelch (as programmed in Channel Information screen for the
affected channel). Includes CSQ, PL, and DPL.

RPT ON Enables repeater mode (if repeater capable). Station repeats when qualifiers, as programmed in analog Rx Activation
field in the Channel Information screen, are met.

RPT OFF Disables repeater mode (if repeater capable). Station repeats when qualifiers, as programmed in analog Rx

Activation field in the Channel Information screen, are met.
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Table 3-9 TRC Commands (continued)

Command Function

SCAN ON Commands station to begin receiver scanning operation, beginning with first scan-enabled channel in the Channel
Scan List. This requires purchase of Scanning Receiver option.

SCAN OFF Commands station to cease receiver scanning operation. Station remains on the current channel.

SCAN RESUME If receiver scanning has been suspended, this command causes the station to resume receiver scanning operation.

SCAN SUSPEND If station is in receiver scanning operation, this command stops the scanning process and places the station on the
current channel.

SELALARM OFF Commands station to stop sending alarm alert tones for current active alarm over the air and/or over the wireline, as
defined on the Channel Information screen. Alarm alert tones for any subsequent alarms are routed normally.

SELALARM ON Cancels SEALARM OFF command. If SEALARM OFF had been used to silence the alarm alert tones for a
currently active alarm, issuing the SEALARM ON command allows the tones to be routed normally over the air and/
or over the wireline, as defined on the Channel Information screen.

TXPL ON Commands station to turn on appropriate transmitter squelch code as programmed in Channel Information screen for
the affect channel. Includes CSQ, PL, and DPL.

TXPL OFF Commands station to turn off appropriate transmitter squelch code as programmed in Channel Information screen for
the affect channel. Includes CSQ, PL, and DPL.

WAIT XXXXX Commands station to wait XXXXX msec before executing the next command. Range is 0-10000 (10 sec).

Programming DC Remote Command Data

6881085E35-AT 03/31/2015

QUANTAR and Quantro stations in conventional systems are capable of being controlled by a
remote console through a DC current level when:

* Remote Control Type (on Wireline Configuration screen) is set to DC.

*  Wireline Option (on Hardware Configuration screen) is set to any valid wireline
configuration in the selection list.

The station contains decoder circuitry that can interpret detection and undetection of up to six
DC current levels:

+ +12.5mA
+ +55mA
e +25mA
+ -12.5mA
+ -55mA
« -25mA

Each current level may represent up to eight station commands that are performed sequentially
by the station. The DC Commands screen allows you to define any or all of the six DC currents,
in both Detect and Undetect states, by assigning up to eight station commands per current level.
When the tone is generated by a tone remote console, the commands are performed in sequence.
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Program the DC remote command data as directed by the system designer, as follows:

1.  Click DC Command Table in the navigation pane. The DC Configuration Table screen

appears (Figure 3-13).

CHAPTER 3: OPTIMIZATION

~+12.5 ma

~Detect %
|
|

~Undetect

+3.5 ma

Detect

| CHM 001

~Undetect

| KEY OFF

T2 ma

Detect

Figure 3-13 DC Command Table Screen

2.  Click the cursor in the desired field to start entering commands through the keyboard.

e N

| —H:LZ ;H:Ls 4 ¥‘
| —» 6 —p 7 —p 8 )
Undetect \ //

| T | | | | _— |
| || g — |

3.  For any displayed tone in the DC Command Table screen, enter the desired command
from Table 3-9 in the cells for that current level (up to six commands per current level).

3-28

Repeat step 2 for all other current levels, if required.

NoOTE

The only command that does not apply to DC Remote Commands Data is KEY.
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Programming the RF Configuration Data Screen

The RF Configuration screen allows you to specify operating parameters and system timing
values for the station. The default values programmed into this screen at the factory represent
standard typical values, and in most cases, need not be changed. However, all fields are fully
editable to accommodate unique system requirements or user-specified values.

N

Click RF Configuration in the navigation pane to access the applicable RF Configuration
screen (see Figure 3-14). See Table 3-10 for details on each field.

Not applicable to DSIII or QUANTAR data base stations.

Repeater Operation: m w Repeater Cperation: m .
Mz Deviation: Qf % Max Deviation: 92 %
Lowy SpeediPL Deviation: 17.0 % Loy SpeediPL Deviation: 17.0 kS
Antenna Antenna
Antenna Relay: DISABLED » Antenna Relay: DIS._ABLED el
Call Sign Interval: (1] min Call Sigh Interval: G0 min
Startup On Last Active Channel: DISABLED » Startup On Last Active Channel: DISABLED »
Startup Channel: 1 % Startup Channel: 1
ASTRO RDLAP ASTRO RDLAP
Repeat: DISABLED Repeat: DISABLED Maix Devistion: [az %
Wireline Drop Out Delay: | O SeC Wireline Drop Out Delay: | O SeC Low Speed Deviation: [ 17.0 o
ASTRO Tx Fiter: WIDEPULSE v ASTRO Tx Fiter: WIDEPULSE v ASTRO Fade Tolerance: |3 FRAMES v
ANALOG Simulcast Reverss Burst. INTERNAL

Figure 3-14 RF Configuration Screens

Table 3-10 RF Configuration Data Fields

. - Range/ Recommended
Data field Description 9 Default . .
Selection Setting (if any
Repeater Specifies whether station is operating as a base station or a * Base Base Depends on system
Operation repeater.  Repeater design
Max Deviation Limits the station transmit deviation to a percentage of 0-100% 92% 92% recommended

maximum Tx Rated Deviation set on the Channel
Information screen.
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Table 3-10 RF Configuration Data Fields (continued)

CHAPTER 3: OPTIMIZATION

. - Range/ Recommended
Data field Description 9 Default . .
Selection Setting (if any
Low Speed/PL Specifies the deviation for low speed TDATA for 6809 0-25% * 17% for 17% or 18%
Deviation trunking applications. 25 kHz recommended based on
o 18% for channel bandwidth
12.5 kHz
Antenna Relay Specifies whether antenna relay is implemented on station. + Disabled Disabled N/A
* Enabled
Antenna Relay Specifies the delay to allow relay contacts to close before 30-90 msec 30 msec 30 msec recommended
Delay station transmitter is keyed.
Call Sign Interval Specifies the time interval at which FCC assigned station 1-60 minutes 10 Set time less than or
call sign is broadcast. equal to the time
specified by the FCC
Startup on Last Specifies that the station starts on the last active channel » Disabled Disable Depends on system
Active Channel after a reset. « Enabled configuration
Startup Channel Specifies the channel to which station it is set after a reset. 1-28 1 Depends on system
Ignored if Startup on Last Active Channel is enabled. configuration
ASTRO Fade Specifies the number of missed frames before ASTRO 1-3 frames 3 frames Customer defined
Tolerance message is considered terminated.
Fast Key-Up Specifies whether the Fast Key-Up feature is implemented * Disabled Disabled Customer selected
between the station and external device. If enabled, station « Wideband feature
transmitter key-up time is shortened to 10-12 msec. See o Aux Tx
Fast Keyup Feature section in station manual for details.
ASTRO RDLAP:
Repeat Specifies whether RDLAP data is repeated. Disabled Enabled Depends on system
Enabled configuration
Wireline Drop Out  Specifies the length of transmitter hang time following 0-255 sec 0 sec Depends on system
Delay reception of last RDLAP data block. configuration
ASTRO Tx Filter Affects signal shaping so that the transmitted audio * Wide Pulse Wide Pulse Depends on system
occupies a 25 kHz (wide) or 12.5 kHz (narrow) channel. « Narrow Pulse configuration.
Coordinate with
subscriber
programming
Analog Simulcast Specifies whether reverse burst is generated internally by * Internal Internal Depends on system
Reverse Burst station or by external equipment. For conventional « External configuration
simulcast systems only.
SECURENET:
Rx code Detect Setting determines amount of time following a loss of Rx 0-9999 msec 80 msec 80 msec recommended
Fade Timer Data before EOM is sent and call is terminated. For
example, due to signal fade.
Fade EOM Timer Setting determines length of EOM signal transmitted 0-9999 msec 80 msec 80 msec recommended

following expiration of the RX Code Detect Fade Timer.
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Programming the 6809 Trunking Interface Data

PROGRAMMING THE 6809 TRUNKING INTERFACE DATA

The 6809 Trunking Interface screen allows you to specify operating parameters and system
timing values for stations installed in 6809 trunking systems (as set in the System Type selection
list). The default values programmed into this screen at the factory represent standard typical
values, and in most cases, need not be changed. However, all fields are fully editable to
accommodate unique system requirements or customer-specified values.

Click 6809 Trunking Interface in the navigation pane to access the 6809 Trunking Interface

screen (see Figure 3-15). See Table 3-11 for the screen’s data fields.

RETAT Mode:
Failzoft
Failsoft EMABLED |
Line TRC Encade: bisagLED v | [y

Faileoft Carrier Squelch: |DISABLED v |
Dual CT Failzoft Only: DISABLED v |
Modulation Type: |BMALOG v

Tickle Source

Trurking Tickle Source: T DATA LINE ¥ |
Trunking Tickle Source TOT: [ 1 SEC
Rz Discriminator Type: E_QUANTARMCOR A

Figure 3-15 6809 Trunking Interface Screen

Table 3-11 6809 Trunking Interface Screen Data Fields

. L . Recommended
Data Field Description Range/Selections Default . .
Setting (if any)
RSTAT Mode Specifies the conditions for RSTAT to go * Normal: receiver Normal Depends on system
active. unsquelch configuration
* Dual CT: dual connect
tone (trunking)
Failsoft Specifies whether station has ability to activate » Disabled Enabled Customer determined
failsoft mode. » Enabled
Line TRC Encode Specifies whether station generates continuous » Disabled Disabled Customer determined
tone (2175 Hz) down wireline when in failsoft « Enabled
mode.
Failsoft Carrier Specifies whether station repeats on carrier Disabled Disabled Customer determined
Squelch squelch, instead of connect tones, when in Enabled
failsoft mode.
Dual CT Failsoft Only Specifies whether station requires dual connect ~ Disabled Disabled Customer determined
tones, instead of single connect tone, when in Enabled

failsoft mode.
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Table 3-11 6809 Trunking Interface Screen Data Fields (continued)

CHAPTER 3: OPTIMIZATION

. _ : Recommended
Data Field Description Range/Selections Default . .
Setting (if any)
Modulation Type Specifies which voice mode is used while in ¢ Analog Analog Depends on system
failsoft mode. « ASTRO configuration
Trunking Tickle Source  Specifies the signal source used to indicate * TX Data Line TX Data Customer determined
whether 6809 central is functioning properly. ¢ Mute Line
Trunking Tickle Source  Specifies the amount of time tickle source must 1-72 sec 1  Iftickle source is TX
TDT be absent before station considers 6809 central Data, then one second is
malfunctioning. recommended
 Iftickle source is Mute
Line, then 72 sec is
recommended
CSC Logical Channel Specifies the logical channel number to which 1-32 1 Depends on system
Number this repeater is assigned. configuration
Rx Discriminator Type Specifies the Rx Discriminator Audio *« QUANTAR/Micor QUANTAR/ Depends on system
characteristics for stations at a 6809 trunking « MSF Micor configuration

site.

Programming the Scan List Configuration Data

3-32

The channel scanning feature allows conventional stations and subscribers to continuously scan
through a list of channels, looking for carrier activity. If a carrier is detected, the scanning

process is suspended. When the carrier is no longer detected, the scanning process resumes.

Scanning may be programmed to start automatically on the station reset or under manual control

from the console.

M Nor= |

Scanning Receiver must be enabled on the Hardware Configuration screen.

The Scan List Configuration screen (Figure 3-16) provides the parameters necessary to
determine the channels in the scanning list, set a priority channel, and to set timing periods

related to channel scanning.
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Scan On A Reset ENABLED v . Scan Delay: . 300 msec
Priority Channel; |FLOAT » Priotity Scan Delay: '_ 300 | msec
Floatitg Priotity: R ~| Scan Sample Time: _- a0 | mzec
Chantel Marking: 'NORMAII_ | Rz Qualify Time: 240 | mzec

Rezume Scan Timer: SDD | mzec

Channel Scan | TH Slave

1 [EMABLED v | v |
2 [DISABLED w [DISABLED v |
3 DSABLED ERIDISABLED BS %
4 |DISSBLED ~ |DISABLED v

bl

Figure 3-16 Scan List Configuration Screen

In general, the data fields in the upper portion of the screen relate to scanning parameters that
affect the overall scanning process. The lower portion of the screen is used to select the channels
to be included in the scanning list and to determine which channels, if any, are to be used as
repeater channels. To access the Scan List Configuration screen, click Scan List Configuration
in the navigation pane. See Table 3-12 for the screen’s data fields.

The channels listed in the table (four are shown in Figure 3-16) are the available channels for the
particular station. Use this table to enable or disable the scanning feature for the listed
channel(s).

The data fields in the TX Slave column allow you to set one or more of the scanning channels to
act as repeater channels. For example, when the scanning process detects a carrier on a scanning
channel, the transmitter is keyed while locked on that channel.

Table 3-12 Scan List Configuration Data Fields

. - Range/ Recommended
Data Field Description g Default . .
Selections Setting (if any)
Scan On At Reset Specifies whether the station initiates the scanning process * Enabled Disabled Customer determined
when reset. * Disabled
Priority Channel Specifies if any channel is used as a priority scanning * None None Customer determined
channel. For example, if channel 3 is specified and there « Float
are five channels in the scanning list, then the scanning « <channel #>
sequence is:
3-1-3-2-3-3-3-4-3-5-3-1...
Floating Priority Instead of specifying a priority channel, this field allows « Off Oft Customer determined
you to use the last active RX, TX, or either RX or TX « RX
channels to be the priority channel. . TX
Priority Channel must be set to Float. « RX+TX
Channel Marking Allows a channel that has been determined to be active « Off Off Customer determined
during the scanning process but that is busy to be marked. « Normal
When marked, the scanning process does not wait the « Priority
normal 250 msec when sampling that channel, but rather «+ Normal +
waits only the 30 msec required for carrier detection. Priority
Scan Delay Specifies the amount of time after a non-priority channel 0 to 10,000 msec 3000 msec Customer determined

becomes inactive before the scanning process continues.
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Table 3-12 Scan List Configuration Data Fields (continued)

CHAPTER 3: OPTIMIZATION

. - Range/ Recommended
Data Field Description g Default . .
Selections Setting (if any)
Priority Scan Specifies the amount of time after a priority channel 0 to 10,000 msec 3000 msec Customer determined
Delay becomes inactive before the scanning process continues.
Scan Sample Time  Specifies the amount of time the scanning process listens 20 to 10,000 msec 30 msec Customer determined
to each scanning channel for activity before it scans to the
next channel.
Rx Qualify Time Specifies the amount of time the scanning process listens 210 to ‘0,000 msec 250 msec Customer determined
for PL or DPL after first detecting a carrier on a particular
channel.
Resume Scan Specifies the amount of time delay to begin the scanning 0 to 10,000 msec 2000 msec Customer determined
Timer process after the console has issued the resume command.
Scan Specifies whether the displayed channel is used for * Enabled Disabled Customer determined
scanning operation. * Disabled
TX Slave Specifies whether the scan channel acts as a repeater * Enabled Disabled Customer determined
channel, when the scanning process detects a carrier on a « Disabled

scanning channel the transmitter is keyed while locked on
that channel.

Programming the IntelliRepeater

3-34

The RSS program allows the user to set up the operating parameters for a station in an
IntelliRepeater network. Figure 3-17 shows the IntelliRepeater screens provided in the
navigation pane that are discussed in this section and Table 3-13 provides a description of each
of the IntelliRepeater fields. The screens are applicable to both IntelliRepeater selections.
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M Radio Service Software - Base Radio |.

File Service Configuration Tools Help

sH £EZ 8 %W

J Base Radio
= 4 Configuration

Configuration
Site Frequency
Site General
Site Timer
FullZub Band Partition
Radio Modulation Partition
Repeater Information
Repeater Summary
RF Configuration
WildCard Input
WildiCard Cutput
WildCard Tables
# ] Service

L EE R R R R R R SRS

Serial Mumber: Station hame: |

—

Hardware Platform: [QUANTAR ¥ |

!INTELLIREPEATER 3.0/3.504 1 v

TR v | vz

System Type:

Tx Freq Band:  |UHF_R4 494-520 % | MHz
IR Freq Bandt  |UHF vJ|

R Frec Band 1:

PA Power Rating: 100 Watts ¥ |

Powver Supply: i.ﬁ(zl__g\u_'\fﬁ Battery Type: |[\I_OI\I_E R

~Options
Wireline: BniRE | WildCarc: ENHANCED ¥ |
Freq Ref: EINTERNAL - STAMDARD bt Simulcast Operation: DISABLED V]
External Wattmeter: i_NONE vJI

[ Help | [ wvaligste configuration
£

Use UpDn Arrow Keys To Select Rx Freguency Band

Dizconnecte:

Figure 3-17 IntelliRepeater Specific Configuration Screens

Table 3-13 IntelliRepeater Screen Fields

Field

Serial Number

Description

Serial number assigned to the radio by the factory

Station Name

User definable station name

Hardware Platform

Either QUANTAR or Quantro

System Type * IntelliRepeater 3.0/3.5/4.1 supports either Analog or ASTRO CAI
operation
+ IntelliRepeater 2.0.3/2.7E supports either Analog or ASTRO
VSELP operation
Station Type Select Analog, ASTRO CAI or ASTRO (VSELP)

RX Freq Band 1

Select the Rx Freq Range from the choice list

RX Freq Band 2 Not used for IR

Tx Freq Select the Tx Freq Range

IR Freq Band Select the Trunking Band allocation type from choice list - Defined
by system designer

PA Power Rating Select the PA Type installed in the radio - use choice list

Power Supply

Select Power Supply installed in the radio

Battery Type

Select Battery Type connected to the radio
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Table 3-13 IntelliRepeater Screen Fields (continued)

Field Description
Wireline Normally set to 4-wire. The 8-wire selection is used when the
Enhanced Wild Card Option is purchased
Wild Card Set by user to choice to DISABLED, BASIC or ENHANCED
Freq Ref Select the frequency reference used for this radio - see choice list
Simulcast Not applicable to IntelliRepeater

External Wattmeter

Enable if an External Wattmeter is connected to the radio

Programming the Site Frequency Parameters

3-36

The Site Frequency screen is available only when VHF or UHF Rx and Tx frequency bands are
selected in the Hardware Configuration screen. If the IntelliRepeater is operating in a VHF or
UHF band then click Site Frequency in the navigation pane to access the Site Frequency screen
(Figure 3-18). See Table 3-15 for the screen’s data fields.

1ze Radio
A Configuration
Hardware Configuration
Site Freguency:
Site General
Site Timer
Full’=uk Band Partition
Radio Modulation Partition
Repesater Information
Repester Summary
RF Configuration
WildCard Input
WilddCard Output
WildCard Tables
A Service

# Verzion Screen

(L E S R S RN EEE RS

IrteliRepester Frequency Band:  wHF

Block # Base Frequency (MHZ) Channel Spacing # of Chanhel

Rxt: | 0000000 |5.00 kHz | | 380
Rx2 | 0.000000 | o0k v |o
Rx | 0.000000 | |sookz |

Tt | 0.000000 | ook EED
Tx2 | 0.000000 | ookt ¥ |o
Tx3 | 0.000000 | |soowe

Figure 3-18 Site Frequency Screen
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Table 3-14 Site Frequency Screen Data Fields

Data Field

Block #

Base Frequency

Channel Spacing

# of Channels

VHF and UHF trunking spectrum is

Description

Range/
Selections

Non-editable

divided by FCC into three Rx frequency
blocks and three Tx frequency blocks; each

block is defined by a base frequency,

channel spacing (kHz), and number of
channels in the block.

User programming for starting frequency Per each VHF or
of each block of channels for receive or UHF FCC allocated
transmit. channel starting

frequency

User Programmable for the FCC allocated 5,6.25,10,12.5,
channel spacing.

VHF and UHF trunking spectrum is
divided by FCC into 380 possible Rx

15, 18.75, 20, 25
(5kHz), 25
(6.25kHz), 30,
31.25, 35, 37.5, 40,
43.75, 50 kHz

0-380

channels and 380 possible Tx channels (per

band).

Default

Rx -1
Rx -2
Rx-3

Tx-1
Tx -2
Tx-3

0.00000

5 kHz

Programming the Site General Parameters

6881085E35-AT
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Recommended Setting (if
any)

non-editable

As determined by the Station
Configuration

As determined by the Station
Configuration

As determined by the Station
Configuration

Click Site General in the navigation pane to access the Site General screen (Figure 3-19). See
Table 3-15 for the screen’s data fields.

System Infarmation

Systemn ID: bD oo
Site 1D 1
Site Type: 'R’_Er‘\ﬂo'!'FT

Repeaters at Site: 01

Full Spectrum Scan Support:
Minimum Repesters To Trunk:
Token Repester Murmber:
Connect Tone:

ASTRO RxTx Access Code:

“oice on Contral:

Maxirum Control Channel Range:

Wireling Interface

Wireling Interface:

DISABLED %
1
1

0:105.9Hz »
ooo

DISAELED

=75 MM 25 km v

v 24 HvERID |

.24 External Tranamit Clock: DISABLEb »

Fone Contraller Link Parity:

QDD w

Figure 3-19 Site General Screen
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Table 3-15 Site General Screen Data Fields

CHAPTER 3: OPTIMIZATION

- - Ran Recommen ing (if
Data Field Description a ge/ Default O L EE )
Selections any)
System ID A four digit field for entry of the system ID ~ 0001-FFFF (hex) 0000 As determined by the system
number. configuration, must be the same as
TCMS system ID
Site ID A two digit field for entry of the repeater 1 to 64 1 As determined by the system
site ID number used to inform zone configuration
controller of the site identity.
Site Type This field allows two choices for the site Remote Remote As determined by the system
type. Stand-alone configuration
Minimum Repeaters  This field specifies the minimum number 2 through maximum 2 Set to half the number of repeaters at
to Trunk of repeaters that must be operational before ~ number of repeaters site and rounded to next integer value.
the site is allowed to trunk. For example, for a nine repeater site, set
this to “5”, for an eight repeater site, set
it to “4”
Token Repeater In the event that a site with an even number 1 through maximum 1 As determined by the system
Number of repeaters suffers a DLAN loss that number of repeaters configuration
divides the site in half, this field identifies
the number of the repeaters (and therefore
the side) that repeats. The other side enters
failsoft mode. For example, a site with six
repeaters (1-6) and a DLAN loss between 3
and 4 divides the site into two sides (1-3
and 4-6). If the Token Repeater Number is
set to “5” then side 4-6 repeats and 1-3
enters failsoft mode.
Connect Tone This field allows eight choices: 0 through Use Help or refer to 105.9 As determined by the system
7. These correspond to a connect tone Appendix XXX. configuration and must match the
frequency. 0 corresponds to 105.9 Hz, 1 connect tone set in the subscribers
corresponds to 76.6 Hz.
ASTRO Rx/Tx This field defines receive/transmit ASTRO  000-FFF (hex) 293 Depends on system design
Access Code Network ID (hex).
Voice on control For single station trunked repeater * Enabled Disabled Customer determined
application: Specifies whether station has « Disabled
capability to temporarily drop control
channel operation and become a voice
channel.
Maximum Control Effectively varies the time frame in whicha 25 to 595 miles <75 miles Customer determined
Channel Range subscriber for service (ISW) can be (125 km)
successfully received. Setting to a smaller
range limits access by subscribers farther
from site while also increasing chances of
false service requests caused by random RF
noise.
Failsoft Modulation For IntelliRepeater 2.0.3/2.7E: Failsoft * Analog Analog Depends on system configuration
Type Modulation is on the Site General Screen « ASTRO
because failsoft modulation is the same for
all the channels. Specifies which voice
mode is used while in failsoft mode.
Wireline Interface The following apply to ASTRO CAI * V.24 Only V.24 Hybrid Customer determined

Capable IntelliRepeaters only:

* V.24 Hybrid: Used for mixed mode,
analog, and ASTRO systems, where the
V.24 interface is used for ASTRO and
control, and the Line 1/Line 2 wirelines
are used for analog. Used only in
trunked systems.

* V.24 Only: Used for ASTRO only
systems where the external connection is
either local or through microwave link.

* V.24 Hybrid

3-38
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Table 3-15 Site General Screen Data Fields (continued)

Data Field
V.24 External

Transmit Clock

Zone Controller
Link Parity

Description

Specifies whether external synchronization
is required for transmit signal. Typically in
installations where station and console are
connected through a microwave link,
RS232 Wireline Interface is used.

This defines the parity used to detect
communication error with the zone
controller.

Range/
S.’ Default
Selections
Disabled Disabled
Enabled
Odd 0Odd
Even

Programming the Site Timer Screen

PROGRAMMING THE INTELLIREPEATER

Recommended Setting (if

any)

Customer determined

Customer determined

Click Site Timer in the navigation pane to access the Site Timer screen (Figure 3-20). See Table
3-16 for the screen’s data fields.

Timeout Timers

Link Recovery: 1 5|. seC
Carrier Malfunction: a0 SEC
Carrier: a00 . mzec
Message Trunk: 1000 msec
Fare: 1200 | msec

Figure 3-20 Site Timer Screen

Table 3-16 Site Timer Screen Data Fields

Data Field

Link Recovery

Carrier
Malfunction

Carrier

Description

Sets the delay time before noting the loss or
recovery of the data link between the station and
zone controller and the time before exiting failsoft
operation after a link recovery.

Sets the delay time before taking a station out of
service after a carrier malfunction is detected.

Sets the time a station waits for radio handshakes
to be established before leaving the assigned
channel.

6881085E35-AT 03/31/2015

Range/Selections

15-99 seconds

1-254 seconds (when set to
254, time delay is infinite)

100-6300 msec

Default

15

50

500

Recommended
Setting (if any)

As determined by system
configuration

As determined by system
configuration

As determined by system
configuration
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Table 3-16 Site Timer Screen Data Fields (continued)

CHAPTER 3: OPTIMIZATION

. _ . Recommended
Data Field Description Range/Selections Default . .
Setting (if any)
Message Trunk Sets the time the station waits before dekey after 100-6300 msec 1000 As determined by system
receiving the disconnect tone. configuration
Fade Sets the wait time before deassigning a channel 100-6300 msec 1200 As determined by system

after handshakes are lost but no disconnect tone is

received.

configuration

Programming Radio Modulation Partition

Screens

Click Radio Modulation Partition in the navigation pane to access the Radio Modulation
Partition screen. See Figure 3-21 for these screens. See Table 3-18 for the screen’s data fields.

ID Block | HEX D Low | HEX D High | Modulstion

1 fu]u]u]u]

FFFF v

| Helo || @ade || seoeste |

Figure 3-21 Radio Modulation Partition Screen

Table 3-17 Radio Modulation Partition Screen Data Fields

: N 8 Recommended
Data Field Description Range/Selections Default s
Setting (if any)
ID Block A sequential number that Depends on system design
represents a given ID range
Hex ID Low This represents the low Depends on system design
byte of the ID range
Hex ID High This represents the high Depends on system design
byte of the ID range
Modulation Specifies which « ASTRO Analog Depends on system design
Modulation to use for the + Analog
selected block

3-40
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Programming Full/Sub Band Partition Screens

To access the Full/Sub Band Partition screen, click Full/Sub Band Partition in the navigation
pane. See Figure 3-22 for these screens. See Table 3-18 for the screen’s data fields.

ID Biock | HEX D Low | HEX D High | Bick Range
1 0000 FFFF v|

[ Hew |[ o |[ soeete |

Figure 3-22 Full/Sub Band Partition and Radio Modulation Partition Screen

Table 3-18 Full/Sub Band Partition Screen Data Fields

: N 8 Recommended
Data Field Description Range/Selections Default s
Setting (if any)
ID Block A sequential number that Depends on system design
represents a given ID range
Hex ID Low This represents the low Depends on system design
byte of the ID range
Hex ID High This represents the high Depends on system design
byte of the ID range
Block Range + Full Band Full Band Depends on system design

¢ Sub Band

Programming Repeater Summary Screen

This screen allows you to reorder the IntelliRepeaters at the site. To access the Repeater
Summary screen, click Repeater Summary in the navigation pane. See Figure 3-23.

Current ety Serial Receive Trarnsmit
Repeater # | Repester & Mumber Frequency (MHZ) | Freguency (MHZ)
1 | 123ABCETEY 806012500 831.012500
[ Help ] [ Reorder Repeaters ]

Figure 3-23 Repeater Summary Screen
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Programming the Repeater Information Screen

3-42

CHAPTER 3: OPTIMIZATION

Click Repeater Information in the navigation pane to access the Repeater Information screen
(see Figure 3-20). See Table 3-16 for the screen’s data fields.

Repester MNumber: | 1 Repeaters 1 of 1
Basic | sdvanced
Serial Mumber: 123ABCAETEY
Baze Repeater Rx Fregquency: 0.000000 MHz  Rx Channel#: 0
Baze Repeater Tx Frequency: 0.000000 hiHz T Channel#: 380
Base Station Identification:
Contral Chanrnel Capakilty: DISABLED
Dispatch Capakility: ASTRO b
Failzoft Capability: DISABLED % Failzoft Modulation:  |ASTRO  » |
BS| Capabilty: DISABLED »
DFE Capability: DISABLED v
Secure Capability: DISABLED b
Protect Capahility: D.ISABLED b
SubBand Capakility: DISABLED &
[ Help ] [ o8 Aod Repester ] [ {;I Previous Repester ] ’ Mext Repester E:} ]

Figure 3-24 Repeater Information Screen - Basic Tab

Repeater Mumber: | 1

Easic | Advanged
Moculation Type:

Tx Rated Deviation:
Receive Channel BV

Repeater# 1 of 1

AMALOG
5.000 % | kHz
WIDE  25-30 » | kHz Channel Spacing

T Poeer Qut: 20 Wstts

Tx Powver Qut Battery Backup: | 10 Wigtts

Fcv Sighal Inversion: 'bISABLED w

Anzloy Repester Boost: EMABLED v-

Compander: DISABLED »

Moise Canceller: DISABLED %

[ Help ] [ op Add Repester ] [ {3 Previous Repester ] [ Mext Repester 5 ]

Figure 3-25 Repeater Information Screen - Advanced Tab
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Table 3-19 Repeater Information Screen Data Fields

PROGRAMMING THE INTELLIREPEATER

- - . Recommended
Data Field Description Range/Selections Default . .
Setting (if any)
Basic Tab:
Repeater Number Identifies the repeater number selected through this 1-28 digits 1 As determined by the
screen. system configuration
Serial Number This field shows the serial number of the station to 1 to 10 digits 123ABC6789 Depends on the system
which this screen applies. design
Base Repeater Rx ~ Receive frequency in KHz for the selected repeater. ~ Follows input of Base 45 MHz less Non-editable
Frequency Repeater Tx Frequency than Tx
frequency

Base Repeater Tx

Transmit frequency in MHz for the selected

Depends on band

851.0125 MHz

Depends on the system

Frequency repeater. design
Base Station The Morse Code ID for the station. An entry must Up to eight alpha-numeric None Assigned by FCC. Refer
Identification be provided if BSI Capability is set to Enabled. characters in length to system design
document
Control Channel Indicates whether the station is capable of operating * Enabled Disabled Enabled if station is to
Capability as a control channel station. « Disabled be used as a control
channel, if not it is
disabled
Preferred Control Assigns preference level for channel’s use as the 0-4 (0 = disabled) 4 As determined by the
Channel Rank control channel. system design
Dispatch Indicates whether the station can make dispatch Disabled Analog As determined by the
Capability calls. Analog system design
ASTRO
Analog/ASTRO
Failsoft Indicates whether the repeater can operate in the * Enabled Disabled As determined by the
Capability failsoft mode. « Disabled system design
BSI Capability Indicates whether the repeater can operate in the * Enabled Disabled As determined by the
BSI operating mode. If set to Enabled, an entry « Disabled system design
must be provided for Base Station Identification.
DFB Capability Indicates whether repeater is capable of dynamic * Enabled Disabled As determined by the
frequency blocking. « Disabled system design
Secure Capability ~ Indicates whether the repeater is capable of e 12 Kb ASTRO Secure Disabled As determined by the
operating as a secure station. « Disabled system design
Protect Capability ~ Prevents the station from being assigned as a * Enabled Disabled As determined by the
control channel or to a dispatch call unless it is the « Disabled system design
only repeater available.
Subband Indicates whether the repeater can operate at sub- * Enabled Disabled As determined by the
Capability band frequencies. Allows system to be optimized « Disabled system design
for more efficient call steering.
Failsoft For IntelliRepeater 3.0/3.5/4.1: Failsoft Modulation * Analog Analog Depends on the system
Modulation Type is on the Site Repeater Screen because failsoft « ASTRO configuration

modulation can be set individually for each
channel. Specifies which voice mode is used while
in failsoft mode.

6881085E35-AT
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Table 3-19 Repeater Information Screen Data Fields (continued)

CHAPTER 3: OPTIMIZATION

. —— . Recommended
Data Field Description Range/Selections Default .
Setting (if any)
Advanced Tab:
Modulation Type Specifies the type of modulation for current ¢ Analog * Analog if As determined by the
channel. The selections provided depend on the « ASTRO StationType  system design
Station Type selected in the Hardware « Analog/ASTRO is Analog
Configuration screen. « ASTRO RX WIDE * Analog/
DEV ASTRO if
* Secure XL Station Type
* Analog/Sec XL gaAS];lIl:O
* Secure CFB P
* Analog/Sec CFB
* Analog CAI
* Analog/ASTRO CAI
* CAI Rx Wide Dev
Tx Rated Specifies the maximum frequency deviation e 5.00 kHz 5.00 kHz Determined by FCC per
Deviation allowed in channel. e 4kHz channel type. Depends
« 2.5kHz on the system design
Receive Channel Specifies the frequency spacing (in kHz) between * Wide (25-30 kHz) Wide Determined by FCC per
channels. * NPSPAC (25 kHz) channel type. Depends
+ Narrow (12.5-15 kHz) on the system design
» Narrow (12.5 kHz)
Tx Power Out Specifies the output power from the station power * Quantro: 50% to 110% The full power Refer to system design
amplifier module. This field is limited to a pre- + QUANTAR: 25% to selected in PA document for FCC

determined output power level if the station is
equipped with the Limited Output Power option.

110%
of the station’s power
rating

Power Rating

licensed power rating

Tx Power Out Specifies the output power from the station power * Quantro: 50% to 110% 50% of value Customer defined. Set to
Battery Backup amplifier module when in battery backup mode. * QUANTAR: 25% to selected in PA lower value to extend
110% Power Rating station operation in
of the station’s power battery backup mode
rating

Rev Signal Allows polarity of receive signal to be inverted. * Enabled Disabled Customer defined

Inversion « Disabled

Analog Repeater Specifies whether the received signal is boosted * Enabled Disabled Customer defined

Boost prior to transmission by repeater. Boost = 150% (3 « Disabled
dB). Example: 2 kHz deviation receive signal is
repeated at 3 kHz deviation.

Compander Determines whether the companding (compression * Enabled Disabled Applies to 900 MHz
and expansion) is employed for transmit/receive « Disabled only. Must be enabled
signals. for 900 MHz stations

Noise Canceller Determines whether the receiver noise cancellation » Enabled Disabled Must be enabled for 900
is employed. « Disabled MHz stations. Customer

determined

Programming RF Configuration

3-44

Click RF Configuration in the navigation pane to access the RF Configuration screen. See
Figure 3-26 and Figure 3-27 for views of the RF Configuration screens. See Table 3-20 for the

screen’s data fields.
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Repeater Operation:

e Deviation:

ASTRO Tx Fitter:

42 % %

Low SpeediPL Deviation: 17.0 %
Antenna
Antenna Relay: DISABLED »
Call Sign Interval: Ja11] min
Startup On Last Active Channel: DISAELED »
Startup Channel: 1
ASTRO RDLAP
Repeat: DI_SA_BLED b
‘Wireline Drop Out Delay: | O SeC

WWDE PLLSE |

ANALOG Simulcast Reverse Burst:  INTERMAL w

Conventional - Analog

PROGRAMMING THE INTELLIREPEATER

Repeater Operation:

Mz Deviation: 92 %
Low SpeediPL Deviation: 17.0 %
Antenna
Antenna Relay: DISABLED »
Call Sign Interval: Ja11] min
Startup On Last Active Channel: DISAELED »
Startup Channel: 1
ASTRO Fade Tolerance: |3 FRAMES »
ASTRO RDLAP
Repeat: DI_SA_BLED b
‘Wireline Drop Out Delay: D SeC

ASTRO Tx Fitter: WWDE PLLSE bl

ANALOG Simulcast Reverse Burst:  INTERMAL w

Conventional - ASTRO

Figure 3-26 RF Configuration Screen - Conventional Stations

Mz Deviation: 92 %
Low Speed Deviation: 17.0 %

ASTRO Fade Tolerance: |3 FRAMES W

IntelliRepeater - Analog

Mz Deviation: 92 %
Antenna Relay Delay: 30 msec
Lowy Speed Deviation: 17.0 | %
Fx Carrier Detect Face Timer: | 80 msec

ASTRO Fade Tolerance: 3 FRAMES ot

IntelliRepeater - ASTRO

. -

Repeater Operation:

Mz Deviation: 92 %
Low SpeediPL Deviation: 17.0 %
Antenna
Antenna Relay: DISABLED »
Call Sign Interval: 60 ity
Startup On Last Active Channel: DISAELED »
Startup Channel: 1
ASTRO RDLAP
Repeat: DI_SA_BLED b
‘Wireline Drop Out Delay: | O SeC
ASTRO Tx Fitter: V\ﬂDE PU!_SE
6809 Trunking - Analog

Repeater Operation:

Mz Deviation: 92 %
Lowy SpeediPL Deviation: 17.0 kA
Antenna
Antenna Relay: DISABLE_D ¥
Call Sign Interval: 411 mir
Startup On Last Active Channel: DISABLED »
Startup Channel: 1 [
ASTRO Fade Tolerance: |3 FRAMES »
ASTRO RDLAP
Repesat: D!SABLED w
Wireline Drop Out Delay: | O SeC

ASTRO Tx Fitter: WWDE PLLSE b

6809 Trunking - ASTRO

Figure 3-27 RF Configuration Screen - IntelliRepeater and 6809 Trunking Stations

6881085E35-AT 03/31/2015
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Table 3-20 RF Configuration Data Fields

CHAPTER 3: OPTIMIZATION

. A Range/ Recommended
Data Field Description g Default . .
Selections Setting (if any)

Repeater Operation This specifies whether the station is * Base Base Depends on system
used as a base station or repeater. + Repeater configuration

Max Deviation Limits the station transmit deviation 0-100% 92% 92% recommended
to a percentage of maximum as set
on the Channel Information screen.

Low Speed/PL Deviation Specifies deviation for low speed 0-25% e 17% for 25 kHz Use value shown for the
TDATA for 6809 trunking e 18% for 12.5 kHz bandwidth in use
applications.

Antenna Relay This specifies whether the antenna * Enabled Disabled Depends on system
relay is in use. « Disabled configuration

Call Sign Interval Specifies time intervals at which 1-60 minutes 60 min. Set time less than or equal
FCC assigned station call sign is to the time specified by the
broadcast. FCC

Startup on Last Active Specifies that the last active channel * Enabled Disabled Depends on system

Channel is used as the current startup channel « Disabled configuration
if enabled. Otherwise, the startup
channel is specified in the Startup
Channel field.

Startup Channel Specifies the channel selected as the 1to 16 1 Depends on system
Startup Channel after reset. configuration

ASTRO Fade Tolerance Specifies the number of missed 1-3 frames 3 frames Customer defined
frames before ASTRO message is
considered.

ASTRO Tx Filter Selects the ASTRO transmit * Wide Pulse Wide Pulse System dependent
modulation filter to be used. * Narrow Pulse

Analog Simulcast Reverse Specifies the appropriate simulcast « Internal Internal System dependent (for

Burst reverse burst. « External conventional simulcast

only)

Repeat Specifies whether ASTRO RDLAP * Enabled Disabled System dependent
data is repeated. » Disabled

Wireline Drop Out Delay Specifies the amount of hang time 0-999 seconds 0 sec System dependent

added to the end of an RDLAP and
ASTRO CAI WL transmission.

Programming the Codeplug Data into a Conventional or
6809 Station or ASTRO-TAC Comparator

3-46

After saving the codeplug data to an archive file on the PC hard disk, you must program the
codeplug data into a conventional or 6809 station’s codeplug.
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When programming the codeplug, you may be asked whether you want to condition
the codeplug. Follow the instructions in the message window to perform this task.
Conditioning is required only once.

With the PC connected and the RSS program running, perform the following to program data
into the station codeplug:

1. Fom the File menu, select Write to Device, or Write to Device icon on the toolbar.

File/Write to Device A Radio Service Software - Base Radio Save file icon

Menu ltem k ervice Configuration Tools  Help
Spen S50 ¥ Radio Service Software - Base Radio
23y = Zeri File Sereice  Configuration  Tools  Help
Save As 3 W~
Eéad from Device iR I = H 'g' % K?
Write bo Device ChrlHw
Eroperties . i
Print Codeplug Repart  Chel+P Rx F
Save Codeplug Report f
Saftware gc-wn-l.-:a.-:-i
Merge Wildcard PAF
Exit BEHFE Faw

A confirmation window appears.

Confirmation

@ Do vou really wank ko save the current codeplug to the connected device 7

Yes

2.  Click Yes. The progress of the write operation appears. When the operation is complete,
an RSS message window asks whether you would like to reset the device.

SAVING CODEPLUG TO DEYICE SAVING CODEPLUG TO DEYICE
Do ‘You \Wish To Reset The Device ?

[ ] [nnnnnnnn- ]

i

3. Click Yes to reset the device to activate the codeplug you just wrote to the device. A
message window appears stating that a reset is in progress.
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Device Reset In Progress:

@ ‘“When Front Panel Returns To Mormal,
The Reset Command Is Complete,
Check Status Report For Mew Alarms,

4.  Click Continue. On reset the following window is opened.

The Codeplug Has Been
Successfully Programmed Into
The Connecked Dewvice,

5.  Click Continue. The main RSS window appears.

Programming the Codeplug Data into an IntelliRepeater
Station Installed in a SmartZone 2.0.3 or 2.7E System

After saving the codeplug data to an archive file on the PC hard disk, you must program the
codeplug data into a conventional or 6809 station’s codeplug.

WV

When programming the codeplug, you may be asked whether you want to condition
the codeplug. Follow the instructions in the message window to perform this task.
Conditioning is required only once.

With the PC connected and the RSS program running, perform the following to program data
into the station codeplug:

1.  From the File menu, select Write to Device, or click Write to Device icon on the toolbar.
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SYSTEM

(@ Radio Service Software - Base Radio

File/Write to Device Save file icon

ervice Configuration Tools Help

Menu ltem
Open Chrl+O
Save Chrl+5
- Seri - - - -
Save fs File Servicd ~Configuration Tools Help
2 Hare
Read from Device Chrl+R = H g ’g % K?
Write ko Device Chrl+W
Syl
Properties &
Print Codeplug Repart  Chrl+P Rx F
Save Codeplug Report
Software Download
Merge Wildcard P& F
Exit Alk-+F4 P

A confirmation window appears.

Confirmation

@ Do you really wank ko save the current codeplug to the connected device ?

Yes

2. Click Yes. After a few seconds, the following Please Enter the Start Up Channel
window appears.

Please enter. the Start Up Channel E|

IR STARTUP CHAMNMEL

Startup Channel | 1

Erter the Startup Channel for this InteliRepester Repeater
Press Mext when you are ready to reprogram the Codegplug
of the Repester connected to this R3S,

’ Help ] [ Mext == l [ Cancel

3. Verify that the displayed channel is the start up channel. Change if required. Then click
Next >>. A message window appears asking for verification of the Startup Channel and
the serial number.
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M Radio Service Software - Base Radio == x|

File Service Configuration Tools Help
s|d| £|2| 2] % x|

_] Configuration
— # Hardware Configuration
—® Site Frequency
—# Site General
—® Site Timer
—# FullSub Band Partition
—# Radio Modulstion Partition
— # Repeater Information
—# Repeater Summary
— # RF Configuration
— & WildCard Input
— 4 WildCard Output
— & WildCard Tables
] Service

oD

Rss x|
Flease Verify Startup Channel 1
Setial Number : S37CARI04S
Do you wish to continue?

e |

Pleaze Wat... IConneded

4.  Click Yes to start the codeplug write operation. The progress of the write operation
appears. When the operation is complete, an RSS message window asks whether you
would like to reset the device.

SAVING CODEPLUG TO DEVICE SAVING CODEPLUG TO DEVICE @ Do You Wish To Reset
All Stations At This Site?

N

5.  Click Yes to reset all connected IntelliRepeaters to activate the codeplug. A message
window appears stating that a reset is in progress.
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Device Reset In Progress:

@ wiehen Front Panel Returns To Mormal,
The Reset Command Is Complete.,
Check Status Repart For Mew Alarms.,

6.  Click Continue. On reset, the following window appears.

The Codeplug Has Been
Successfully Programmed Into
The Connected Device,

7.  Click Continue. The display returns to the main RSS window.

Programming the Codeplug Data into an IntelliRepeater
Station Installed in a SmartZone 3.0, 3.5, or 4.1 System

After saving the codeplug data to an archive file on the PC hard disk, you must program the
codeplug data into a conventional or 6809 station’s codeplug.

b Al N |

When programming the codeplug, you may be asked whether you want to condition
the codeplug. Follow the instructions in the message window to perform this task.
Conditioning is required only once.

With the PC connected and the RSS program running, perform the following to program data
into the station codeplug:

1. From the File menu, select Write to Device, or click Write to Device icon on the toolbar.
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[® Radio Service Software - Base Radio

File/Write to Device Save file icon

Menu ltem k ervice Configuration Tools Help
Cpen ChrHG i 5 y
M Radio Service Software - Base Radio
Save Ctrs z
Seri File Servicep Configuration Tools  Help
Save As :
3 =l 2
Read From Device Chrl+R. S = H ug rg E%: h?
Wite to Device Chr-w
Sysl
Properties i
Print Codeplug Report  Ctrl+P RxF
Sawe Codeplug Report
Software Download
Merge Wildcard PAF
Exit Alt-+F4 Powy

A confirmation window appears.

Confirmation

@ Do vwou really want to save the current codeplug to the connected device ?

2.  Click Yes. After a few seconds the following crossload message window appears.

Do You Wish To Crossload
The Codeplug To Other Stations
At The Site?

3. Click Yes to write the codeplug to the connected IntelliRepeater station and then have that
station load on each IntelliRepeater connected to it with the codeplug. The following
Please enter the desired time and date window appears.

Please enter the desired time and date

IMPORTAMNT: MAKE SURE TO ENTER: & DATE AND TIME BEFORE DOWNLOADING CODEPLUG

Current PC Time: 16:06:50
Current PC Date: 083002003

Titne (24 Hour Time) D 2 D : ‘:| [%
Dete DA YyYy: | o 4] |

’ Help l ’ Mext == ] [ Cancel ]
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4, Enter the current date and time.

5.  When complete, click Next. The following Please Enter the Start Up Channel window

appears.
IR STARTUP CHAMMEL
Startup Channel [ 1

Enter the Startup Channel for this InteliRepester Repeater
Press Mext when you are ready to reprogram the Codeplug
of the Repeater connected to this RSS.

[ Help ] [ Mext == l [ Cancel

6.  Verify that the displayed channel is the start up channel. Change if required. Then click
Next>>.

7.  Click Yes to start the codeplug write operation. The progress of the write operation
appears. When the operation is complete, an RSS message window asks whether you
would like to reset the device.

SAVING CODEPLUIG TO DEVICE SAVING CODEPLUIG TO DEVICE @ [ AT G
All Stations At This Site?
( ] o [ ] — Yes
8.  Click Yes to reset all connected IntelliRepeaters to activate the codeplug. A message

window is opened stating that a reset is in progress.

Device Reset In Progress:

@ ‘When Front Panel Returns To Mormal,
The Reset Command Is Complete.
Check Status Report For Mew alarms,

9.  Click Continue. On reset, the following window is opened.

The Codeplug Has Been
Successfully Programmed Into
The Connected Device,
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10. Click Continue. The display returns to the main RSS window.

Performing Station Alignment

Some of the station tuning, alignment, and adjustment tasks have been performed in the factory
prior to shipment. These procedures do not need to be performed at the time of installation and
are generally required only after maintenance of certain modules. These procedures are listed
below with their location in this manual.

» “Aligning Power Output Procedure” on page 6-4

» “Aligning Power Output Procedure for a Quantro 350W VHF Station” on page 6-7
+  “Aligning Tx Deviation Gain Adjust Procedure, 350W VHF Stations” on page 6-11
» “Aligning Reference Modulation Compensation Procedure” on page 6-14

Certain site-specific alignment tasks must be performed during optimization at the time they are
installed and prior to being placed into service. The tasks required are shown below:

+ “RX and TX Wireline Alignment” on page 3-55

» “Aligning Radio Signal Strength Indicator (RSSI)” on page 3-68

+  “Aligning Squelch Adjust Procedure” on page 3-71

» “Equalizing Batteries” on page 3-73

*  “Calibrating Reference Oscillator Procedure” on page 3-75

»  “Setting ASTRO Tx Align and Test Procedure” on page 3-82

*  “Generating ASTRO Test Patterns” on page 3-85

*  “TDATA Calibration (6809 Trunking Station Only)” on page 3-88
*  “ASTRO Bit Error Rate Reports” on page 3-90

Before performing any of the station alignment procedures, you must dekey the
station transmitter. In addition, when you enter the Alignment Screen, the following
prompt is displayed, "The station is Automatically put into Access Disable mode. A
station reset is required to return the station to Access Enable. Do you want to
continue?" Click Yes to continue. When the alignment procedures are completed,
deactivate Access Disable and restore the station to normal operation by performing
a station reset.
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Q IMPORTANT

When entering data in any of the alignment screen fields, you must click Save to
save the value to the station. If you enter a parameter value and exit the alignment
screen without saving the value, the station continues to operate using the previous
value.

If you experiment with a parameter value without intending to permanently change
the value stored in the station, do not click Save and reset the station to restore the
original parameter value(s).

Required Test Equipment

The following test equipment is required for optimization:
* Motorola R2001 communications analyzer (or equivalent)
*  Motorola R2600 communications analyzer (or equivalent)

*  Motorola R2650 ASTRO communications analyzer (or equivalent)

RX and TX Wireline Alignment

The station may be equipped with a 4-wire or 8-wire wireline interface board. Depending on the
system application and the specific wireline board, the following wireline circuit configurations
are supported:

* 2-wire half duplex
* 4-wire half duplex
*  4-wire full duplex
*  6-wire full duplex
»  8-wire full duplex

Alignment of the receive (Rx) and transmit (Tx) circuits is required depending on the system
application, wireline circuit configuration, and whether equalization is required or desired. Use
Table 3-21, Table 3-22, and Table 3-23 to determine the Rx and Tx lines that require alignment
and/or equalization and the specific alignment procedure(s) to perform. The following examples
show you how to use the tables:

+ Example 1: For a station programmed for 4-wire operation, ALC disabled, and not in a
voting system, Table 3-21 shows that Line 1 requires alignment procedure E and Line 2
requires alignment procedure A. Equalization is optional because the station is not in a
voting system.

6881085E35-AT  03/31/2015 3-55



PERFORMING STATION ALIGNMENT CHAPTER 3: OPTIMIZATION

+ Example 2: For a station programmed for 4-wire operation, ALC enabled, and in a voting
system, Table 3-21 shows that Line 1 requires no alignment and that Line 2 requires
alignment procedure A. The Equalization Matrix shows that Line 2 also requires
alignment procedures B, D, and C (if needed).

+ Example 3: For a station programmed for 8-wire operation and ALC enabled, Table 3-21
shows that Line 1 requires alignment procedure E, Line 2 requires alignment procedure A,
Line 3 requires no alignment, and Line 4 requires alignment procedure A.

Table 3-21 RX/TX Wireline Alignment Matrix

Alignment Procedure Required

Wireline Circuit Automatic Level Control
Configuration’ (ALC) L1 L2 L3 L4
(TX) (RX) (TX) (RX)
2-wire Off Note 2 Aand E N/A N/A
On Aand E
4-wire Off E A N/A N/A
On None A
6-wire Off E A E N/A
On E A None
8-wire Off E A E A
On E A None A
Notes:

1. The 2, 4, 6, and 8-wire configurations provide direct connection to a console. Stations in voting systems must be configured for 4-wire configuration.
2. For 2-wire configurations, Rx and Tx alignments are both performed on Line 2.

Table 3-22 RX/TX Wireline Equalization Matrix

Equalization Required Alignment Procedure Required
for Voice or Status Tone
(station in voting L1 L2 L3 L4
system) (TX) (TR) (TX) (RX)
Voice N/A B N/A None
C (if required)
Status Tone N/A D N/A None

Table 3-23 RX Wireline ASTRO Link Management Tone Alignment Matrix

Alignment Required for Alignment Procedure Required

ASTRO Station with

S L1 L2 L3 L4
Hybrid Link (TX) (TR) (TX) (RX)
Link Management Tone N/A F N/A N/A
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Procedure A: Rx Wireline Alignment Procedure
1.  Disconnect the station’s receive antenna cable.
2.  Launch the RSS program as outlined in “Launching the RSS Program” on page 2-12.

3. Read the station’s codeplug as outlined in “Reading the Device Codeplug” on page 2-14.
You are now connected to the station.

4.  Click the + sign next to Service to expand the Service menu.

5.  Click Alignment Screen in the navigation pane.

[H] Radio Service Software - Base Radio == x|

File Service Configuration Tools Help

|| £/ &)@ % ¥

J Base Radio
[ ® Harchware Configuration [ Reference Modulstion Compensation | [ Battery Equalizaﬁonl [ Squelch Adjustl [ R Wireline (line 2)

| v

f—]— _] Configuration R Wireline dlite 4y | T wireline | Astro Simulcast Test Pattert | TATA Calitaration
—® Site Frequency

| # Site General W Reference Oscilator W] TX Deviation W Power Cutput | W R=SICalibration

—® Site Timer

—# Full’Sub Band Partition

—# Radio Modulation Partition

—# Repester Information

—# Repester Summary

—# RF Configuration

— & WildCard Input

— % WildCard Output

—® WildCard Tables

El—_] Service Reference Oscillator Frequency
B s confrmaton x

—o R

—# Meteri

—®# Status

—# Tests

—®# Status

@ The station will automatically be put inko Access Disable mode, A station reset will be required ko return the station to Access Enabled. Do you want to continue 7

Help

Station Mote:

Station Status:

KIf

1] | Bl

I Connected

6. Click Yes to continue.

NoOTE

When the alignment procedures are completed, deactivate Access Disable and
restore the station to normal operation by performing a station reset.

The Reference Oscillator Alignment screen appears.
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[ Reference_Modulaﬁon Cor_npe_nsation W Battery Equalization | [ Squelch Adjust | [ RX Wireline (line 2

B Reference Oscilstor W] Tx Deviation [ Power Cutput B RSS) Calibration

Reference Oscillator Frequency

« « I DI

Transmit Frequency 853.9125 MHz

l AUTO-MET 3 hiHz l AUTO-MET 10 hHz

Ceve ] [one ] (e ]

Station Mote:  Station is Currently ACCESS DISABLED

Station Status: Mot Keved

Click RX Wireline (Line 2) tab, a confirmation window appears.

Click Yes. The Rx Wireline (Line 2) screen appears.

W] Reference Oscillator W Tx Deviation W Power Cutput W RsS) Calibration

W Reference Madulstion Compensation | [ Battery Equalization | [ Squelch Adjust | B R Wireline (line 2)

Current Stored
RxWireline Level (1KHz) |60 |dBm 60 |dBm
Peak Audio Level [48  |am
R Wireline Equalization - Spectra/DigifASTRO-TAC

Current Stored
LOBoost Adjust Level @400Hz |00 |dB 00 |ae
HI Boost Adjust Level @ 2500 Hz 00 | 00 |de
HI Boost Frequency _2500 ] Hz 2500_ | Hz

Current Stored
Taone On Status Tone Level Below Peak Audio 130 |dB | 130 |dB
Alert Tone Level Below Peak Audio 100 |dB -10.0 dB

Tone Off ] [ Save

Station Mote:  Station iz Currently ACCESS DISABLED

Station Status: Mot Heyed

6881085E35-AT

03/31/2015



RADIO SERVICE SOFTWARE INSTRUCTION MANUAL PERFORMING STATION ALIGNMENT

9.  Inthe Rx Wireline Level (1 kHz) field: Enter the wireline level desired for a received RF
signal at 60% of the rated system deviation. Typically, the wireline level is defined in your
system’s design document. The allowable range is -20 to 0 dBm.

10. Click Save. The station automatically adjusts for the Rx wireline level you entered and
stores the value in station memory.

NoTE

Pressing the Enter key does not save the entered value to the station.

11. Repeat this procedure for Rx Wireline (Line 4) if applicable.

Procedure B: Rx Wireline Equalization Alignment Procedure

6881085E35-AT

03/31/2015

This procedure applies only for a station that is part of a receiver voting system, such as Spectra-
TAC, Digi-TAC, or ASTRO-TAC. To adjust for Rx Wireline equalization, perform the
following procedure.

NoTE

If the comparator and station are not collocated, then two technicians are required to
perform this procedure, one at the comparator and one at the station.

1. At the comparator, connect a high-impedance AC voltmeter across the phone line input
corresponding to the station/receiver being aligned.

2.  Launch the RSS program as outlined in “Launching the RSS Program” on page 2-12.

3.  Read the station’s codeplug as outlined in “Reading the Device Codeplug” on page 2-14.
You are now connected to the station.

4.  Click the + sign next to Service to expand the Service menu.

5.  Click Alignment Screen in the navigation pane.
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| Baze Radio
Configuration
— # Hardware Configuration
—® Site Frequency

—# Site General

—® Site Timer

—# FullSub Band Partition
—# Radio Modulstion Partition
— # Repeater Information
—# Repeater Summary
— # RF Configuration

— & WildCard Input
— 4 WildCard Output
— & WildCard Tables

Service

EENAGE RSS Confirmation

6. Click Yes to continue.

NOTE

When the alignment procedures are completed, deactivate Access Disable and
restore the station to normal operation by performing a station reset.

The Reference Oscillator Alignment screen appears.
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W T Wireline
W Reference Modulaﬁqn Compensation | M Battery Equalization | [ Squelch Adjust | B RX Wireline (line 2)

W Reference Oscilstor | W] Tx Deviation W Power Cutput W RSSI Calibration

Reference Oscillator Frequency

2
S
-
¥

Transmit Frequency 853.9125 MHz

l AUTO-MET 3 hiHz l AUTO-MET 10 biHz

I KEYUP l l SAVE l l DEKEY l

Help

Station Mote:  Station is Currently ACCESS DISABLED

Station Status: Mot Heyed

7.  Click the RX Wireline (Line 2) tab. The Rx Wireline (Line 2) screen appears.

W Reference Oscillator W Tx Deviation [ Power Cutput ® RsSI Calibration
B Reference Modulstion Compensation | [ EBsttery Equslization | [ Souelch Adjust| B RXWirsling (line 2)
Current Stored
RX Wireline Level {1 KHz} 60 |dEm [60  |oEm
Peak Audio Level | -6 dBm
R Wireline Equalization - Spectra/DigifASTRO-TAC
Current Stored
LO Boost Adjust Level @400 Hz 00 |ae (o0 |
Hi Boost Adjust Level @ 2500Hz |00 |8 00 |
Set Freg Hl Boost Frequency 2300 _Hz 2500 |Hz
Current Stored
Status Tone Level Below Peak Audio 430 |dB [430 |ug
Alert Tone Level Below Peak Audio |00 |dB _-1 D.Q | dB
Tone Off ] [ Save ]
Station Mote:  Station iz Currently ACCESS DISABLED
Station Status: Mot Keyed
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Click Tone On, to cause the station/receiver to generate a 1 kHz test tone (at the level
specified in “Procedure A: Rx Wireline Alignment Procedure” on page 3-57). Measure (in
dBm) and record the value as indicated on the AC voltmeter connected to the comparator.

Current Stored
Tone On ﬂ RX Wireline Level (1 KHz) | -B dBn -B clBin
|Press ko kurn on the 1 KHz bone |Audi|:| Level 16 dBm

Click Tone Off near the bottom of the pane.

Local Oscillator Boost Equalization (Optional)

10.

1.

12

Click Tone On for Local Oscillator (LO) Boost Adjust Level @ 400 Hz in the Rx
Wireline Equalization section, to cause the station/receiver to generate a 400 Hz alignment
tone. Measure (in dBm) and record the value.

R Wireline Equalization - Spectra/DigifASTRO-TLAC

Current Stored
Tone On J§ L0 Boost Adjust Level @400 Hz 0o dB oo B
Tone On [Press to turn on the LO Boost tone [ 2500 Hz oa dE 0o B
HI Boost Frequency 2300 |Hz 2500 | Hz

Click Tone Off near the bottom of the pane.

Subtract the absolute value measured in step 8 from the absolute value measured in step
10 and enter the result in LO Boost Adjust Level @ 400 Hz Current field.

Example:

-22.8 dBm measured in step 8.

-25.4 dBm measured in step 10.

25.4 - 22.8 = 2.6 (if the result is negative, use 0)

Enter 2.6 in LO Boost Adjust Level @ 400 Hz Current field.

Hi Boost Level Equalization

N

13.

In most cases, the default 2500 Hz Hi Boost Frequency is acceptable. If the
telephone lines exhibit a notch or peak at 2500 Hz, you may need to change the
boost frequency by entering another frequency, such as between 2200 Hz and 2800
Hz, in the Hi Boost Frequency field and then click the Set Freq.

Click Tone On, to cause the station/receiver to generate a 1 kHz test tone (at the level
specified in “Procedure A: Rx Wireline Alignment Procedure” on page 3-57). Measure (in
dBm) and record the new value as indicated on the AC voltmeter connected to the
comparator.
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Current Stored
Tane On RX Wireline Level {1 KHz) | -5 dEm -6 dEm
|Press ko burn on khe 1 KHz tone |.q.udiu Level -18 dBm

14. Click Tone On for HI Boost Adjust Level @ 2500 Hz in the Rx Wireline Equalization
section, to cause the station/receiver to generate a 2500 Hz alignment tone. Measure (in
dBm) and record the value.

R Wireline Equalization - SpectraDigifASTRO-TAC

Current Stored
LO Boost Adjust Level @400 Hz e T
| Toreon \g HI Boost Adjust Level @ 2500 Hz [on B 0.0 dE
Set Freq  |Press to kurn on the HI Boost tone l Frequency 2500 |Hz 2500 | Hz

15. Click Tone Off near the bottom of the pane.

16. Subtract the absolute value measured in step 13 from the absolute value measured in
step 14 and enter the result in LO Boost Adjust Level @ 400 Hz Current field.

Example:

-22.8 dBm measured in step 13.

-27.5 dBm measured in step 14.

27.5 - 22.8 = 4.7 (if the result is negative, use 0)

Enter 4.7 in HI Boost Adjust Level @ 2500 Hz Current field.

17.  After all equalization settings have been entered, click Save at the bottom of the pane to
save the values to non-volatile memory in the station.

Procedure C: Status Tone Level Alignment Procedure
This procedure is required only for stations in the following configurations:
*  SPECTRA-TAC voting systems
* Digi-TAC voting systems
» IntelliRepeater stations

Status tone level alignment is used to set the analog monitor tone level for ASTRO systems
using hybrid links.

N

0 dB status tone is not supported by QUANTAR and Quantro stations.
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N

1. Click Tone On to generate a 2175 Hz alignment status tone. Measure (in dBm) and record
the value.

Although status tones are not used in IntelliRepeater systems, status tone level
equalization must be performed to allow system line tests.

2. Click Tone Off near the bottom of the pane.

3.  Subtract the absolute value measured in step 13 of Procedure B from the absolute value
measured in step 1 of this procedure, and subtract 21.6 (for 13 dB status tone system) from
the result. Enter the result in Status Tone Level Current field.

Example:

-22.8 dBm measured in step 13.
-31.9 dBm measured in step 1.
31.9-228=09.1
9.1-21.6=-12.5

Enter -12.5 in Status Tone Level Current field.

4.  After all equalization settings have been entered, click Save to save the values to non-
volatile memory in the station.

Procedure D: Optional Hi Boost Fine Tuning Procedure

3-64

The voting algorithm in a receiver voting system depends on the flatness of the received audio
signal between 2000 Hz and 3000 Hz. This flatness is affected by the frequency and amplitude
response of the phone lines between the receiver and the comparator.

There may be some cases where the Hi Boost equalization procedure (“Procedure B: Rx
Wireline Equalization Alignment Procedure” on page 3-59) does not result in the optimum boost
setting. This is usually indicated by a high amount of “wrong site” voting (resulting in poor
audio quality).

If the system exhibits a significant amount of “wrong site” voting, first check the phone lines
and ensure that they meet the required specifications. If within specifications, the following
procedure is provided to allow you to fine tune the Hi Boost level setting to improve voting
accuracy.

1. Click the RX Wireline (Line 2) tab. The Rx Wireline (Line 2) screen appears.
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W Reference Oscillator W Tx Deviation [ Power Cutput ® RsSI Calibration
B Reference Modulstion Compensation | [ EBsttery Equslization | [ Souelch Adjust| B RXWirsling (line 2)
Current Stored
RX Wireline Level {1 KHz} 60 |dEm [60  |oEm
Peak Audio Level | -6 dBm
R Wireline Equalization - Spectra/DigifASTRO-TAC
Current Stored
LO Boost Adjust Level @400 Hz 00 |ae (o0 |
Hi Boost Adjust Level @ 2500Hz |00 |8 00 e
Set Freg Hl Boost Frequency 2300 _Hz 2500 |Hz
Current Stored
Status Tone Level Below Peak Audio 430 |dB [430 |ug
Alert Tone Level Below Peak Audio -100 | dE _-1 D.Q dE
Tone Off ] [ Save ]
Station Mote:  Station iz Currently ACCESS DISABLED
Station Status: Mot Keyed

At the comparator, connect a high impedance AC voltmeter across the phone line input
corresponding to the station/receiver being aligned.

Click Tone On for 2200 Hz and record the value displayed on the voltmeter.
Click Tone Off.
Click Tone On for 2500 Hz and record the value displayed on the voltmeter.
Click Tone Off.
Click Tone On for 2800 Hz and record the value displayed on the voltmeter.
Click Tone Off.

Calculate the mathematical average of the three voltmeter readings and compare the result
to the value measured in step 13 of “Procedure B: Rx Wireline Equalization Alignment
Procedure” on page 3-59.

Example:

2200 Hz Level: -21.9 dBm
2500 Hz Level: -22.8 dBm
2800 Hz Level: -23.7 dBm
Total = -68.4 dBm

-68.4 +3=-22.8 dBm
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* Because -22.8 dBm is equal to the value measured in step 13 of “Procedure B: Rx
Wireline Equalization Alignment Procedure” on page 3-59, the equalization may be
considered optimally set and no further action is required.

e However, if the result in the above calculation is different than the value measured
in step 13 of “Procedure B: Rx Wireline Equalization Alignment Procedure” on
page 3-59, the Hi Boost Adjust Level, proceed to step 10.

Subtract the average, as calculated above, from the value measured in step 13 of
“Procedure B: Rx Wireline Equalization Alignment Procedure” on page 3-59.

Add the value from the previous step to the value currently displayed in the Hi Boost
Adjust Level field. In this case:
23.2 dBm - 22.8 dBm = 0.4 dBm

0.4 dBm +4.7dBm = 5.1 dBm
Enter 5.1 in the Hi Boost Adjust Level current field.
Click Save.

Repeat steps 3 through 13 until the value measured in step 13 of “Procedure B: Rx
Wireline Equalization Alignment Procedure” on page 3-59 and the average of the 2200,
2500, and 2800 Hz measurements are equal.

If the preceding procedure does not produce an optimally equalized phone line, repeat the
procedure using five evenly spaced alignment tones, such as 2200, 2350, 2500, 2650, and
2800 Hz.

Procedure E: Aligning TX Wireline Procedure

3-66

1.

If present, disconnect the phone line connected at the orange screw terminal, otherwise
proceed to the next step.

If phone line connections have been made through the 50-pin Telco connector, disconnect
it, otherwise proceed to the next step.

Click the TX Wireline tab. The TX Wireline screen appears.
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W] Reference Modulstion Compensation | [ Battery Equalization | [ Squelch Adjust | [ RXWireline (line 2

@ Reference Oscillstor W Tx Deviation W Power Cutput [ RSSI Calibration

W T Wireline

2 OR 4MRE TXOWIRELIME INPUT CALIBRATICR

Current Stared
Tx Wireline Level Line 1 (1KHz) | 10 dBm dBm
Tx Wireline Lewvel Line 3 (1KHz) dBm dBm
Current Tx Wireline Sguelch Threshald: | dBm Hysteresis: | dBm

Transmit Fregquency (MHz):

Calibration Procedure

In a 4 wire configuration, input a 1 EHz Tone to Line 1.

In a 2 wire configuration input a 1EHz Tone to Line 2.

The input lewel, 0 to -35 dBm, is selected by the installer.

After calibration, this input lewel will result in 60% of TX Rated Dewviation.

To perform and store the calibration, press the "Tx Wireline Calibration” button.

[ Keyllp ] [ Dekey I [ T Wireline 1 Calibration

Station Mote:  Station is Currently ACCESS DISABLED

Connect the signal generator to the station as shown in Figure 3-28.

‘ PHONE LINE INPUTS

*1 kHz tone @ level you wish to result in 60% of
rated system deviation (defined in system
design document)

Figure 3-28 TX Wireline Alignment Setup
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2 LINET- 6 LINE3-
3 LINE2+ 7 LINE4+
4 LINE2- 8 LINE4-
MON OUT
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* For 2-wire audio circuits: Line 2 is used for both receive and transmit.
* For 4-wire phone line circuits: Line 1 is used for transmit audio.

* For 6-wire and 8-wire phone line circuits: Line 1 and Line 3 are used for transmit audio.

5.  Click Tx Wireline 1 Calibration. The station automatically adjusts for the TX Wireline
level and stores the value(s) in memory.

Procedure F: Aligning ASTRO Link Management Tone Procedure

This procedure is required only for ASTRO stations with hybrid links, including conventional,
6809 trunking, and IntelliRepeater trunking.

1.  Click Rx Wireline (Line 2) tab. The Rx Wireline (Line 2) screen appears.

W Reference Oscillator W Tx Deviation [ Power Cutput ® RsSI Calibration
B Reference Modulstion Compensation | [ EBsttery Equslization | [ Souelch Adjust| B RXWirsling (line 2)
Current Stored
RX Wireline Level {1 KHz} 60 |dEm [60  |oEm
Peak Audio Level | -6 dBm
R Wireline Equalization - Spectra/DigifASTRO-TAC
Current Stored
LO Boost Adjust Level @400 Hz 00 |ae (o0 |
Hi Boost Adjust Level @ 2500Hz |00 |8 00 e
Set Freg Hl Boost Frequency 2300 _Hz 2500 |Hz
Current Stored
Status Tone Level Below Peak Audio 430 |dB [430 |ug
Alert Tone Level Below Peak Audio -100 | dE _-1 D.Q dE
Tone Off ] [ Save ]
Station Mote:  Station iz Currently ACCESS DISABLED
Station Status: Mot Keyed

2.  Set the Status Tone Level as required by the System Installation Guidelines (typically -10
dBm). This example shows a setting of -13 dBm.

Aligning Radio Signal Strength Indicator (RSSI)

1.  Connect the station to the communications analyzer as shown in Figure 3-29.
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ANTENNA

TO RECEIVE ‘ /\

Figure 3-29 RSSI Alignment Test Setup
2.  Click the RSSI Calibration tab. The RSSI Calibration screen appears.

3-69

6881085E35-AT 03/31/2015



PERFORMING STATION ALIGNMENT CHAPTER 3: OPTIMIZATION

B T Wireline
W Reference Modulation Compensation | [ Battery Equalization | [ Squelch Adjust | [0 R)(\u'_\ﬂreline (line 2

W Reference Oscillatar W TX Devistion

On Receiver 1, Channel 1
Untodulsted RF Signal Input (dBm);: [ -90 |

Receive Frequency 1 (MHz): 8059125

Receive Freguency 2 (MHz): 0.0

Current Channel

| Select RIT Charnel |

[ Select RY2 Charnel |

Start RES1 Calibration

Help

Station Mote:  Station iz Currently ACCESS DISABLED

Station Status: Mot Heyed

3.  Turn the communications analyzer on and set it as follows:
* Generate
* Frequency: Set the station’s receive frequency
e Output level: -90 dBm

e Modulation: None
4. Click Select RX1 Channel.

5.  Click Start RSSI Calibration. The station automatically calibrates the receiver circuitry
and stores the setting in station memory.

6.  If the station is equipped with two receiver modules: Click Select RX2 channel.
Otherwise: you have completed this procedure.

7.  Change the frequency on the communications analyzer to that of the second receive
channel.

8.  Click Start RSSI Calibration. The station automatically calibrates the receiver circuitry
and stores the setting in station memory.
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Aligning Squelch Adjust Procedure

1. Connect the station as shown Figure 3-30.

TO RECEIVE
ANTENNA

Figure 3-30 Squelch Adjust Alignment Setup

2.  Set the communications analyzer as follows:
* Frequency: Set to the station’s receive frequency.

* Output level: Set as specified in the system design document. Typically, set to
12 dB SINAD or 20 dB quieting RF level.

e  Modulation: None

3.  Click the Squelch Adjust tab. The Squelch Adjust screen appears.
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W] Reference Oscillator W] Tx Deviation W Power Cutput [ RSSI Calibration

m T wireline

B Refersnce Maodulstion Compensation | [ EBattery Equalization || B Squeich Aciust: [l Rx wireline dine 2)

Receiver Mode in: Marmal SQL

CIRCINEER | o] D] ]

On Receiver 1, Channel 1

Receive Freguency 1: | hiHz

Receive Freguency 2 MHz

l Select Receiver 1 l l Select Mormal SQL ‘
=2

l Select Receiver 2 ] l Select Carrier Sguelch

Station Mote:  Station iz Currently ACCESS DISABLED

Station Status: Mot Keyed

4, Click Select Receiver 1.

5.  Click the triple arrows pointing to the left to set the squelch to fully open.

Receiver Mode in: MORMAL SGL

@@E}@@@

[Zlick b set squelch Fully open |

r 2, Channel 1
Receive Freguency 1: MHz
Receive Freguency 2: MHz
6.  Turn on the station’s local speaker and verify that you can hear carrier noise.

e Ifyou hear carrier noise proceed to the next step.

* Ifyou do not hear carrier noise, resolve the problem before proceeding.

7. Use the right pointing arrows to set the squelch until the noise is squelched. Wait atleast
one second between each arrow click to allow the squelch circuitry to adjust.

N

The single arrow moves the squelch by single units, the double arrow by 7 units, and
the triple all the way to 100% (tight).
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8.  When the carrier noise is squelched, use the left pointing arrows to adjust the squelch
toward “open” until carrier noise is again heard. Wait at least one second between each
arrow click to allow the squelch circuitry to adjust.

9.  Click Save. The squelch setting is saved to the station.

10. Ifthe station has two receivers, click Select Receiver 2 and perform steps 7 through 9.
Otherwise squelch setting is complete.

Trunking stations (IntelliRepeater or 6809 SMARTNET/SmartZone stations) must
be configured for mixed mode, ANALOG/ASTRO CAI, operation in order for them
to detect interfering carriers. The threshold for detecting the interfering carrier is set
by performing the Carrier Squelch alignment. A station that is configured for
ASTRO CAI only operation does not perform the carrier detect function properly.

Equalizing Batteries

Sites equipped with storage batteries to provide station power in case of primary power failure
require the battery cells be equalized periodically. It is recommended that the batteries be
equalized at the time of installation, and henceforth according to the schedule recommended by
the battery manufacturer.

Battery equalization is a process under which the charging voltage to the batteries is slightly
boosted for a period of time, typically 48 hours to 72 hours. This slight overcharging causes the
individual cells to regenerate equally and provide nearly identical output voltages.

For QUANTAR Stations:

1.  Click the Battery Equalization tab. The Battery Equalization screen appears.
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W Reference Oscillator W Tx Deviation W Power Cutput W RSSI Calibration

W TCwireli

W] Reference Modulation Compensation

Battery Equalization | @] Squelch Adjust| [ RXWireline (line 2)

In order to maintain proper charge and capacity, some batteries
require periodic equalization.

Then equalization is turned 0N, the connected device will equalize

for a period of time and then it will turn equalization OFF. The user is
giwven the capacity to turn O0FF equalization owverriding the timer
established in the comnnected dewvice. The timer is dependent on

the type of battery selected

Lead icid Non-Linear : Not Equalized

Lead Acid Linear : 7Z Hours
HICAD : 48 Hours

Equalization is OFF .

’ Turn Equalization O

Station Mote:  Station iz Currently ACCESS DISABLED

Station Status: Mot Keyed

2.  Click Turn Equalization On to start the process.

Eqjuslization iz OFF .

I Turn Equalization M

by
[Turn the Battery Equalizer ON ]

The station power supply boosts battery charging voltage slightly for a period of time
determined by the type of batteries being used, as specified in the Hardware Configuration
screen. A timer in the station controls the length of time that the boosted charging voltage
is applied and automatically sets the charging voltage to its normal level when the timer
expires.

3.  Ifyou must stop the process manually, click Turn Equalization Off.

Equalization is OM.

| Turn Equalization OFF

b

[Turn the Battery Equalizer OFF |
]
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For Quantro Stations:

N

1.  Toggle the Float/Equalize switch located on the power supply control board to the
Equalize position.

Battery equalization for Quantro stations is performed manually. To equalize the
batteries in a Quantro station, perform the following procedure:

2.  Time the boosted charging period yourself.

3. When the appropriate time has expired, toggle the switch to the Float position.

Calibrating Reference Oscillator Procedure

The circuit device(s) that set the station’s reference frequency exhibit slight variations in
operating characteristics over time. Approximately 90% of these variations occur in the first
year, whether the station is in-service or in storage and non-operational. Therefore, it is
necessary to calibrate the reference oscillator during optimization.

It is recommended that the frequency measurement equipment has an accuracy 10 times greater
than the accuracy required for the measurement. For example, if the frequency must be
measured to within =+ 5 pulses per minute (PPM), the accuracy of the measurement equipment
should be +0.5 PPM.

The reference oscillator calibration procedure depends on the station configuration. Currently,
there are three possible configurations. Perform the calibration procedure that corresponds to the
station’s configuration:

» Internal reference oscillator (located on the station control board):

e “Reference Oscillator Calibration: Internal Reference Oscillator - Manual
Procedure” on page 3-75, or

e “Reference Oscillator Calibration: Internal Reference Oscillator - Auto-Net
Procedure” on page 3-77

» External source, typically 5 MHz: “Reference Oscillator Calibration: External Reference
Oscillator” on page 3-78

» UHSO (option X873AA): “Reference Oscillator Calibration: Internal Ultra High Stability
Oscillator (UHSO)” on page 3-78
Reference Oscillator Calibration: Internal Reference Oscillator - Manual Procedure

1. Setup the station and R2001 analyzer with an external frequency standard to measure the
station’s transmitter frequency.

2. Disconnect the station’s receive antenna cable.

3.  Launch the RSS program as outlined in “Launching the RSS Program” on page 2-12.
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4.  Read the station’s codeplug as outlined in “Reading the Device Codeplug” on page 2-14.
You are now connected to the station.

5.  Click the + sign next to Service to expand the Service menu.

6.  Click Alignment Screen in the navigation pane.

M Radio Service Software - Base Radio

File:

Service  Configuration  Tools

Help

==l x|

s|H| £

£

=l

0]

4

J Base Radio
_] Configuration

_] Service

— # Hardware Configuration
—® Site Frequency
—# Site General

R wsireline line 41 |

W] Reference Oscillatar

] T Wireline |

W] T Deviation

Astro Simulcast Test Pattern

[ Power Cutput

| TATL Calibration

[ Reference Modulation Compensation | [ Battery Equalizaﬁonl [ Squelch Adjustl [ R Wvireling (line 2)

W] RSS! Calibration

—® Site Timer

—# FullSub Band Partition
—# Radio Modulstion Partition
— # Repeater Information
—# Repeater Summary
— # RF Configuration

— & WildCard Input

— 4 WildCard Output

— & WildCard Tables

NS RSS Confirmation
—e [

—# Meteri
—# Status
—# Test 2
—# Status

Reference Oscillator Frequency

ho |

@ The station will automatically be put inko Access Disable mode. A station reset will be required to return the station to Access Enabled. Do yvou want o continue ?

| v

x|

KEYUP |

SAVE | DEKEY |

Help

|

Station hote:

Station Status:

i

il_';'start| || EE1 Radio Service Softwa...

3-76

~

. Click Yes to continue.

NoOTE

When the alignment procedures are completed, deactivate Access Disable and
restore the station to normal operation by performing a station reset.

The Reference Oscillator Alignment screen appears.

IConneded

<« @) 3146 AM
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[ Reference_Modulaﬁon Cor_npe_nsation W Battery Equalization | [ Squelch Adjust | [ RX Wireline (line 2

@ Reference Oscillator W] Tx Deviation [ Power Cutput B RSS) Calibration

Reference Oscillator Frequency

“ 4 11 I

Transmit Frequency 853.9125 MHz

l AUTO-MET 3 hiHz l AUTO-MET 10 hHz

Ceve ] [one ] (e ]

Station Mote:  Station is Currently ACCESS DISABLED

Station Status: Mot Keved
Generally, the Reference Oscillator screen appears as the default screen as shown above.
8.  Observe the frequency reading on the R2001 analyzer as you click Keyup to key the
station transmitter.

e If the observed transmit frequency reading is not the same as that specified by the
FCC for that station, adjust the internal reference oscillator using the right or left
arrows on either side of the Reference Oscillator Frequency graph until you obtain a
reading on the analyzer as close as possible to the FCC-specified transmit frequency
for that station.

e Ifthe observed reading equals that specified by the FCC for that station, no changes
are required.

9.  Click Dekey to dekey the station.

10. Ifyou adjusted the reference oscillator frequency, click Save to save the reference
oscillator value. Otherwise, this procedure is complete. Disconnect the test equipment.

Reference Oscillator Calibration: Internal Reference Oscillator - Auto-Net Procedure

1.  Connect the output of a stable 5 MHz or 10 MHz reference source to the BNC connector
located at the bottom of the station control module front panel.

2.  Set the frequency source for 1.0 £ 0.5V RMS output.

3.  Click either Auto-Net 5 MHz or Auto-Net 10 MHz, depending on the reference in use, to
begin the calibration process using the test reference source. The status area of the screen
displays the progress.
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Tranzmit Frequency 351 .0

AUTO-MET 5 hHz l AUTC-MET 10 MHz
I

4.  When the process is complete, close the Completed Successfully message window. The
oscillator adjustment data is saved to the station codeplug and the station dekeys.

Reference Oscillator Calibration: External Reference Oscillator

This procedure is required only if the station transmitter and/or receiver do not lock, as indicated
by the Tx Lock LED off or the Rx Fail LED lit when the external source is present and on.

The accuracy of this procedure depends on the accuracy of the external source. Ensure that the
5 or 10 MHz source provides the required accuracy, as defined in Table 1 in the Routine
Maintenance section of the relevant functional manual for the station.

1.  Connect the output of the stable 5 or 10 MHz external reference source to either the BNC
connector located at the bottom of the station control module front panel or the BNC
connector located on the station backplane.

2.  Click either Auto-Net S MHz or Auto-Net 10 MHz, depending on the reference in use, to
begin the calibration process using the test reference source. The status area of the screen
displays the progress.

L)
Transmit Freguency 551.0°

AUTO-RET 5 MHzZ ‘ l AUTO-MET 10 MHz
Py

3. When the process is complete, close the Completed Successfully message window. The
oscillator adjustment data is saved to the station codeplug and the station dekeys.

Reference Oscillator Calibration: Internal Ultra High Stability Oscillator (UHSO)

3-78

This procedure is required only if the station transmitter and/or receiver do not lock, as indicated
by the Tx Lock LED being off or the Rx Fail LED lit when the UHSO source is present and on.

The accuracy of this procedure depends on the accuracy of the external source. Ensure that the
5 or 10 MHz source provides the required accuracy, as defined in Table 1 in the Routine
Maintenance section of the relevant functional manual for the station.

1. Setup the station and R2001 analyzer with an external frequency standard to measure the
station’s transmitter frequency.

2. Turn the station on and allow it to warm up for about 60 minutes.
3.  Launch the RSS program as outlined in “Launching the RSS Program” on page 2-12.

4.  Read the station’s codeplug as outlined in “Reading the Device Codeplug” on page 2-14.
You are now connected to the station.

6881085E35-AT 03/31/2015



RADIO SERVICE SOFTWARE INSTRUCTION MANUAL PERFORMING STATION ALIGNMENT

5.  Click the + sign next to Service to expand the Service menu.

6.  Click Alignment Screen in the navigation pane.

| Baze Radio
Configuration
— # Hardware Configuration
—® Site Frequency

—# Site General

—® Site Timer

—# FullSub Band Partition
—# Radio Modulstion Partition
— # Repeater Information
—# Repeater Summary
— # RF Configuration

— & WildCard Input
— 4 WildCard Output
— & WildCard Tables

Service

KEEM RSS Confirmation

7. Click Yes to continue.

NOTE

When the alignment procedures are completed, deactivate Access Disable and
restore the station to normal operation by performing a station reset.

The Reference Oscillator Alignment screen appears.
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m T wireline

[ Reference Moduiat

W Reference Oscilator | W Tx Deviation [ Power Cutput B RSSI Calibration

The Station should be powwered up for B0 minutes before aligning.

Use UHSO EMNAELE button to override the 7.5 minutes UHS0 wwarm up timer.

Internal UHS0

DiC

Transmit Frequency 853.9125 MHz

LUITQ-HET 10 MHz l MANUAL NET l l UHS0 ENABLE ]

Coeve ) [one ] (oo ]

ompensation | @ Battery Equalization | [ Sguslch Adjust| B Rxireline (line 2) |

Station Mote:  Station is Currently ACCESS DISABLED

Station Status: Mot Keyed

If the station transmitter and/or receiver do not lock, as indicated by the Tx Lock LED
being off or the Rx Fail LED lit when the UHSO source is present and on, click Manual

Net. Otherwise proceed to step 12.

ushcy 851.0125 MHz

l MARIAL NET Q I UHSC EMABLE

1
SAVE l l DEKEY  [Perform Manual Alignment

The following screen appears.
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6881085E35-AT

03/31/2015

10.

1.

12.

13.

14.

15.

W T Wireline
] Reference Mo_dulation C_ompe_nsation W] Battery Equalization | [ Squelch Adjust | [ RX \Wireline (line 2

M Reference Oscilator W Tx Deviation W Power Cutput W RSSI Calibration

Reference Oscillator Frequency

IGIC

Transmit Frequency 853.9125 MHz

[ AUTONET 5 MHz l AUTONET 10 MHz | UHSO |

l KEYUP l l SAVE ‘ l DEKEY l

Station Mote:  Station is Currently ACCESS DISABLED

Station Status: Mot Keyed

Connect the output of the stable 5 or 10 MHz external reference source to either the BNC
connector located at the bottom of the station control module front panel, or to the BNC
connector located on the station backplane.

Click either Auto-Net S MHz or Auto-Net 10 MHz, depending on the reference in use, to
begin the calibration process using the test reference source. The status area of the screen
displays the progress.

Transmit Freguency 851.0°

AUTCO-MET 5 MHZ ‘ l AUTO-RET 10 MHZ l
I

[AUTO-MET calibration at 5 MHz | ¢ l
[ ik

When the process is complete, close the Completed Successfully message window. The
oscillator adjustment data is saved to the station codeplug and the station dekeys. If the
internal reference oscillator has been calibrated, proceed to the next step.

Click Keyup to key the station.

While observing the R2001 analyzer display, adjust the station’s reference oscillator using
the left or right arrows until the R2001 displays the specified FCC transmit frequency.

Click Save to save the setting in the station.

Click Dekey to dekey the station.
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Setting ASTRO Tx Align and Test Procedure

N

In an ASTRO simulcast system, all station transmitters are synchronized to a 1 pulse per second
(pps) signal from a global positioning satellite (GPS) receiver. The 1 pps signal provides a
common time reference for each of the transmitters. The ASTRO signaling information arriving
at the station transmitter includes timestamps that specify the launch time for the voice and data
transmissions.

This procedure applies only to conventional and 6809 trunking stations.

In any simulcast system, small zones of poor subscriber reception (nulls) may occur in the
overlapping coverage areas from multiple transmitters. Fine adjustment of the launch time from
one specific transmitter site or a combination of sites can be used to fill in these null zones. Fine
launch time adjustments can also be used to compensate for GPS 1 pps propagation variations
(due to factors such as cable lengths).

Because the launch timestamps permit only 20 ps resolution, the ASTRO Alignment and Test
alignment screen is provided to allow you to specify a value with 0.1 us resolution that is added
to the arriving timestamp value to provide an adjusted launch time. The specified ASTRO
simulcast launch time offset value applies only to ASTRO simulcast systems and is considered
optional. The factory default offset value is 0 (zero), causing no adjustment to the launch time
specified by the arriving timestamp value.

1. Launch the RSS program as outlined in “Launching the RSS Program” on page 2-12.

2.  Read the station’s codeplug as outlined in “Reading the Device Codeplug” on page 2-14.
You are now connected to the station.

3.  Click the + sign next to Service to expand the Service menu.

4.  Click Alignment Screen in the navigation pane.
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| Baze Radio
Configuration

— # Hardware Configuration
—® Site Frequency

—# Site General

—® Site Timer

—# FullSub Band Partition
—# Radio Modulstion Partition
— # Repeater Information
—# Repeater Summary
— # RF Configuration

— & WildCard Input
— 4 WildCard Output
— & WildCard Tables

Service

EENAGE RSS Confirmation

5. Click Yes to continue.

When the alignment procedures are completed, deactivate Access Disable and
restore the station to normal operation by performing a station reset.

The Reference Oscillator Alignment screen appears.

6881085E35-AT  03/31/2015 3-83



PERFORMING STATION ALIGNMENT CHAPTER 3: OPTIMIZATION

W T Wireline
W Reference Modulaﬁqn Compensation | M Battery Equalization | [ Squelch Adjust | B RX Wireline (line 2)

W Reference Oscilstor | W] Tx Deviation W Power Cutput W RSSI Calibration

Reference Oscillator Frequency

« « T QI

Transmit Frequency 853.9125 MHz

l AUTO-MET 3 hiHz l AUTO-MET 10 biHz

I KEYUP l l SAVE l l DEKEY l

Help

Station Mote:  Station is Currently ACCESS DISABLED

Station Status: Mot Heyed

6. Click the ASTRO Simulcast Test Patterns tab. The ASTRO Simulcast Test Patterns
screen appears.

W Reference Modulstion Compensation | [ Battery Equalization | [ Squelch Adjust | [l RX Wireline (line 2
W Reference Oscillatar [® T Devistion | W Power Output | B RS Calibration

W Tx \Wireline W fstro Simulcast Test Pattern

Current Transmit Fregquency (MHz), 8539125

Current ASTRC Launch Time Offset (us):

Desired ASTRO Launch Time Cffset (us):

Station Mote:  Station is Currently ACCESS DISABLED

Station Status: Mot Heyed
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7.  Enter the desired offset value (0.1 us resolution) in the Desired ASTRO Launch Time
Offset (us) field. The current value is shown in the Current ASTRO Launch Time
Offset (us) field.

8. Click Save Offset.

9. Click Reset Station to activate the new offset value.

Within a particular ASTRO simulcast system, in order to operate stations running
release R10.05.00 (or later) with stations running release R10.04.00 (or later), you
must add 208 ps to the offset value entered in step 7 in each station running release
R10.05.00 (or later). This compensates for an internal 208 ps transmit delay in
earlier stations and allows newer and older stations to operate within the same
ASTRO simulcast system.

Generating ASTRO Test Patterns

The station is capable of generating any of the following four test patterns:
» Standard transmitter symbol rate (STD DEV)
» Standard transmitter low deviation (LOW DEV)
* V.52 Deviation
» Standard transmitter C4FM modulation (C4FM)
By causing the station to generate these tones and then viewing them on an R2670 analyzer, you

may verify that the station is compliant with ASTRO Project 25 signaling specifications.

1.  Connect the station and R2670 analyzer as shown in the following figure.
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TO RECEIVE = TO TRANSMIT
ANTENNA ANTENNA

L]

}

()

OUTPUT
STATION

.(m 27/ Y " STATION TRANSMIT
RECEIVE

PN
Disconnect cable from trans- % INPUT
@ mit antenna to upper N-type >

connector on bracket.

R2670 COMMUNICATIONS ANALYZER

T p— p

i — Ol ® ©eeoe))]

v
STATION )
TRANSMIT INPUT )

Connect N-to-N cable between station
transmit input and RF In/Out connector
on R2670.

2. Launch the RSS program as outlined in “Launching the RSS Program” on page 2-12.

3.  Read the station’s codeplug as outlined in “Reading the Device Codeplug” on page 2-14.
You are now connected to the station.

4.  Click the + sign next to Service to expand the Service menu.
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Click Test and Measurement Screen in the navigation pane. The following Test and

Measurement screen appears.
ASTRO BER & RSSI Report | ASTRO Test Paﬂer&

Receiver Frequency 1 (MHz) 806.0125
Receiver Frequency 2 (MHz) 0.0

Settings
Pattern Type a2 w
Sampling Period (sec) 1 w
Results

Bit Error Rate (%) [,
Received Signal Strength (dBm) [,

Start BER Measurement ] [ Start RES1 Meazurement

Start Log

The Station must be set to Access Dizable in order to start any pattern transmission
Station hote:

[ Help ][ Access Enable H Access Disable ][ Reset Station

Station Status: Mot Heyed

Click the ASTRO Test Patterns tab. The following ASTRO Test Patterns screen appears.

ASTRO BER & RSS| Report | ASTRO Test Pattern

Transmit Frequency (MHz) 851.0125

Select Pattern to Transmit STDDEY  w |

Mo Test Patterns Active.

Start Pattern Transmizsion

The Station must be set to Access Dizable in order to start any pattern transmission
Station hote:

[ Help H Access Enable ][ Access Dizable H Reset Station

Station Status: Mot Heyed

Select the desired pattern from the Select Pattern to Transmit list.

Click Start Pattern Transmission to transmit the selected pattern. The screen indicates

that the test pattern is now on.

St Dev 12 On.

Stop Pattern Transmission

Observe the pattern on the R2670 display. Compare the pattern’s deviation with that

specified in the Help file by clicking Help.
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* If it matches the specified deviation, proceed to step 10.

e If it does not match the specified deviation, troubleshoot and repair.
10. Click Stop Pattern Transmission to stop the transmission.

11. Ifrequired to select another pattern, proceed to step 7 and repeat steps 7 through 10.
Otherwise, the procedure is complete. Disconnect the test equipment.

TDATA Calibration (6809 Trunking Station Only)

1. Launch the RSS program as outlined in “Launching the RSS Program” on page 2-12.

2.  Read the station’s codeplug as outlined in “Reading the Device Codeplug” on page 2-14.
You are now connected to the station.

3.  Click the + sign next to Service to expand the Service menu.

4.  Click Alignment Screen in the navigation pane.

M Radio Service Software - Base Radio 18] =

File Service Configuration Tools Help

|| £|£] @] %] ¥

J Base Radio
—® Harcware Configuration W] Reference Modulation Compensation | W] Battery Equalization | [ Squelch Adjust | [ R Wvireling (line 2)

f—]— _] Configuration R wsireline line 41 | W T Wireline | Astro Simuleast Test Pattern | TDATL Ealibration =
—® Site Frequency

| # Site General W Reference Oscilator [W] Tx Deviation [ Power Cutput | W RSSI Calibration

—® Site Timer

—# FullSub Band Partition

—# Radio Modulstion Partition

— # Repeater Information

—# Repeater Summary

— # RF Configuration

— & WildCard Input

— 4 WildCard Output

— & WildCard Tables

El—_] Service Reference Oscillator Frequency
Rt cos onfrmation x

—e O

—# Meteri

—# Status

—# Test 2

—# Status

@ The station will automatically be put inko Access Disable mode. A station reset will be required to return the station to Access Enabled. Do yvou want o continue ?

Help

Station hote:

Station Status:

1 | B =

I Connected

5. Click Yes to continue.
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NoOTE

When the alignment procedures are completed, deactivate Access Disable and
restore the station to normal operation by performing a station reset.

The Reference Oscillator Alignment screen appears.

W T Wwireline
| @ Reference Modulstion Compensation | B Battery Equalization |
; | % 1l

[ Sguelch Adjust B RxCvireline (line 2)5
W Reference Oscilstor | @ TX Devistion | W Power Cutput [ W RSSI Calibration

Reference Oscillator Frequency

Transmit Frequency 853.9125 MHz

l AUTO-MET 3 hiHz l AUTO-MET 10 biHz

Cene ) [one ] (e ]

——-

Station Mote:  Station is Currently ACCESS DISABLED

Station Status: Mot Heyed

6.  Click the TDATA Calibration tab. The TDATA Calibration screen appears.
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W Reference Modulstion Compensation | [ Battery Equalization | [ Squelch Adjust | [l RX Wireline (line 2)
W Reference Oscillator [® Tx Deviation W Power Cutput IE R_SS_.I Cal!p_rati_on
W T wireline 1 sst Test Pattern W TODATA Calioration

TOATA IMPUT CALIBRATICN
TRANSMIT FREQUEMCY: §93.9125 MHz
This Calibration will result in & low speed devistion of 425 Hz

1. Connect the 6509 Central to the Base Station.
Z. Ensure that the station is in Access Disable mode.
3. Press TDATA CAL button to calibrate and to save the calibration.

Optionally, Eeyup the station and monitor the recowvered TDATA,
low speed sigmalling, on a communication analyzer to werify
that the 6809 central is providing TDATA to the station.

TDATA CAL H KEYUP H DEKEY l

Station Mote:  Station is Currently ACCESS DISABLED

Station Status: Mot Heyed

7.  Follow the instructions on the screen. Note that the low speed deviation (shown as 850 Hz
above) is determined by the setting of the low speed deviation data field on the RF
Configuration screen.

ASTRO Bit Error Rate Reports

1. Connect the station and R2670 analyzer.
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TO RECEIVE ANTENNA

REANY
> R2670 COMMUNICATIONS ANALYZER
Disconnect cable from re- A | A
ceive antennato lower N-type
@ connector on bracket.

. _@
2
S)

)

Connect N-to-N cable between sta-
tion receive input and RF In/Out con-
nector on R2670.

2. Setthe R2670 as follows:
* Frequency: Set to station’s Rx frequency
e Output level: 0.5 uV (-113 dBm)
*  Modulation: V.53 or Project 25 1011 Pattern, as applicable

3.  Launch the RSS program as outlined in “Launching the RSS Program” on page 2-12.

4.  Read the station’s codeplug as outlined in “Reading the Device Codeplug” on page 2-14.
You are now connected to the station.

5.  Click the + sign next to Service to expand the Service menu.

6.  Click Test and Measurement Screen in the navigation pane. The Test and Measurement
screen appears.
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ASTRO BER & RSSIReport | ASTRO Test Pattern

Receiver Fregquency 1 (MHz) 806.0125
Receiver Frequency 2 (WMHZ) 0.0

Settings:

Pattern Type m v

Sampling Period (zec) 1 W

Rezults

Bit Error Rate (%) i,
Received Signal Strength (dBrm) i,

Start BER Measurement ] l Start RSSI Measurement

Start Log

The Station must be zet to Access Dizable in order to start any pattern transmissior
Station Mate:

[ Help ][ Access Enable ” Access Disable ][ Reset Station

Station Status: Mot Keved

7. Select either V.52 or Project 25 from the Pattern Type list, as applicable.

8.  Click either Start BER Measurement or Start RSSI Measurement, as applicable. One
of the following screens appear with measurement values for the following:

e Absolute RSSI (dBm)
e Relative RSSI (dB)
e Bit Error Rate %
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Post-Optimization Checkout

6881085E35-AT
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After optimizing the equipment at a new installation, you should perform some basic tests to
verify that the equipment is functioning properly within the system.

Perform Station Diagnostics

Diagnostics are run continuously on the station. If errors are detected, they are logged to
the Status Report. Check the Status Report for errors.

Frequency, Deviation, and Output Power

Using standard measuring methods, verify that the station meets specifications for
frequency, deviation, and output power.

Place Call to Subscriber

Plug a handset with Push-To-Talk (PTT) into the handset RJ-11 jack located on the front
panel of the station control module. Place a call to a subscriber unit located a reasonable
distance from the site. You should be able to talk and listen in simplex mode using the
handset and PTT switch. This verifies all operating functions of the station that are
included in the RF link, such as the receiver, power amplifier, exciter, and antenna system,
and certain audio circuits in the station control module.

Place Call to Console

For analog only conventional stations that are connected to a remote console, establish
communications using the intercom pushbutton located on the front panel of the station
control board and a handset or microphone. This test verifies proper operation of the
wireline circuitry, phone lines, and certain audio circuits in the station control module.
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THIS PAGE INTENTIONALLY LEFT BLANK.
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CHAPTER

Optimizing the ASTRO-TAC

Comparator

ASTRO-TAC comparators must be optimized after they are initially installed and after
maintenance actions such as retuning or replacing modules. Optimization includes tasks such as
verifying the comparator hardware configuration, performing alignment, and programming the
comparator’s codeplug. The general process for optimizing a base comparator is as follows:

1.

6881085E35-AT 03/31/2015

Connect the RSS computer to the comparator. See “Connecting the PC to the Device RSS
Port” on page 2-11.

Launch the RSS program as outlined in “Launching the RSS Program” on page 2-12.
Read the comparator’s codeplug. See “Reading the Device Codeplug” on page 2-14.

Verify that the comparator’s configuration data, as sent from Motorola, is as specified in
the purchase order. See “Verifying the Comparator’s Configuration Data” on page 4-2.

Customize the codeplug for the comparator’s specific installation if required. See the
following as required for the specific system:

*  “Programming the IP Address” on page 3-6

*  “Programming the MAC Address” on page 3-7

* “Setting the Device’s Date and Time” on page 3-8
* “Creating the Station’s Password” on page §8-2

* “Programming the Comparator” on page 4-3

Save the updated configuration data to a file on the RSS computer as an archive of the
comparator’s current configuration as outlined in “Saving Configuration Data to an
Archive File” on page 2-22.

Save the updated configuration data to the comparator’s codeplug as outlined in “Writing
Codeplug Data to the Device” on page 2-20.
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Verifying the Comparator’s

Configuration Data

CHAPTER 4: OPTIMIZING THE ASTRO-TAC COMPARATOR

Each comparator ships from Motorola’s factory with a codeplug that has been custom
programmed based on information on the sales order. A portion of the comparator codeplug data
includes definitions of the comparator hardware configuration, including serial number, ID,
types of modules installed, and system and modulation type. It is recommended that you use the
RSS to view this data to ensure that it agrees with the equipment you are currently optimizing.
Also verify that the equipment configuration agrees with the “vend ticket” shipped with the
equipment.

To access the connected comparator’s current configuration data, perform the following
procedure:

Click the + sign on the Configuration node in the navigation pane to expand the

Configuration branch.

4 AstroTAC Comparstor
= _¥ Configuration

# Convertional System
L
# Analog Woting
# Port Cortrol

= 4 Service
® ‘“ersion Screen
# Alignment Screen
® Status Report Screen
& Stetus Panel Screen
® Diagnostics Screen

Configuration

System Type: CONVENTIONAL |

Comparator Type: [STANDARD v |

Comparator Mame:

Battery: HOHE ]
Sirnulcast DISABLED v |
Sirmulcast Launch Tirme Delay: | 180 : maec

| Hep || walidate configuration |

Click Hardware Configuration to display the comparator’s retrieved configuration data
as shown in the example above. You can now read the comparator’s configuration data as

programmed at the factory.

Review the comparator data shown to verify that it matches the equipment and the user’s
requirements. In most cases it matches, but there are circumstances where there may be
discrepancies such as missing information on the original sales order, requiring the factory
to leave certain fields at default values.

Change the data as required and when done save the configuration data to either:

* An archive file as outlined in “Saving Configuration Data to an Archive File” on

page 2-22, or

* The comparator’s codeplug as outlined in “Writing Codeplug Data to the Device”

on page 2-20.
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Programming the Comparator

The RSS program allows the user to set up the operating parameters for an ASTRO-TAC
comparator. Figure 4-1 shows the ASTRO-TAC comparator screens provided in the navigation
pane that are discussed in this section.

| A_STrUTAC Comparator Syatem Type: [COMVENTIONAL v |
B =3 configurstion b
L Btz chwvare Configuration Comparstor Type: [STAMDARD v |
# Conventional System
-
# Analog Yoting
# Port Cortrol Comparstor MNatme:
= 4 Service T 1
& ‘Version Screen Baichy [MONE_ - |
& Alignment Screen Sirmulcast: DISABLED |
® Status Reponrt Screen T
& Stotus Parel Screen Sirulcast Launch Time Delay: | 180 mzec
@ Diagnostics Screen
| Helo || walidate Configuration

Figure 4-1 Comparator Configuration Screen

Two ASTRO-TAC comparator systems are supported:
* The 3.6 version: This is a standard 16 port comparator.

» The 3.9 version: Supports both standard and expanded comparator configurations. The
expanded comparator provides for a primary comparator with up to two ports for digital
interface units (DIUs), and up to four expanded comparators, which support up to 64 ports
for stations and receivers.

Programming the Hardware Configuration Screen

Click Hardware Configuration in the navigation pane to access the Hardware Configuration
screen (Figure 4-2). See Table 4-1 for the screen’s data fields.
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CHAPTER 4: OPTIMIZING THE ASTRO-TAC COMPARATOR

System Type: (CONVENTIONAL + | System Type: COMVENTIONAL + |
Cotnparator Type: ;_S_TANDARD!_ v. Comparator Type: E)(PANDE_D _ v
Chazsis Mumber: m'y
Comparator MName: ; Comparstor Mame:
Batery. oK ¥ Batery: o =
Simulcast [bizaBLED v | Simulcast DISABLED v |
Simulcast Launch Time Delay: | 180 | mssc Simulcast Launch Time Delay: | 180 | msec
“ate Scan: DISABLED v
[ Hew | [ wvalidate configuration | | Hep | [ walidate configuration |
Standard Expanded
Figure 4-2 Hardware Configuration Screen
Table 4-1 Hardware Configuration Screen Data Fields
: _— . Recommended
Data Field Description Range/Selections Default . .
Setting (if any)
Standard
System Type This field provides for specifying the system in + Conventional Conventional System dependent
which the comparator is installed. « Smartzone
Comparator Name  This provides for identifying the comparator. Up to 10 alpha-numeric N/A Customer defined
characters
Battery This specifies the battery type installed in the * None N/A Must match the battery
comparator. « LEAD ACID LIN installed in the comparator
+ LEAD_ACID_NON
+ NICAD
Simulcast Specifies whether the comparator is installed in a * Enabled Disabled System dependent
simulcast system. * Disabled
Simulcast Launch Specifies the delay required for transmission in a 0 to 999 msec 180 System dependent
Time Delay simulcast system.
Vote Scan Used by multicast channels. Enabling allows for * Enabled Disabled System dependent
the addition of a preamble to all TSBK control « Disabled
messages in the TSBK Preamble Duration Field.
TSBK Preamble Accessible only when Vote Scan is enabled. 0 to 999 msec 0 System dependent
Duration
Expanded
Comparator Type This specifies the voting system that the + Standard Standard System dependent
comparator is installed in: standard or expanded.  Expanded
Chassis Number This specifies the comparator’s chassis number * Primary Primary System dependent

for a comparator installed in an expanded system.

+ Secondaryl
* Secondary2
+ Secondary3
+ secondary4

4-4
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Programming the Conventional System Screen

Click Conventional System in the navigation pane to access the Conventional System screen
(Figure 4-3). See Table 4-2 for the screen’s data fields.

‘Yoice Repeat Cperation: EMABLED [Rad
“Vote Priority: FRSTIN v
Source-Bazed Priarity: :EONSOLE 'v_

Analog

Woice Repest Hangtime: 20 EC

Woice Conzole Hangtime: | 0.0 TEC

Digital

woice Repesat Hatgtime: 5.0 SeC

Woice Conzole Hangtime: | 0.0 =BC

Data Conzole Hangtime: 0.0 SeC
Default Transmitter Steering Address: | 3F hex %
Hangtime HDLC Address: aF hex

Standard

Figure 4-3 Conventional System Screen

Table 4-2 Conventional System Screen Data Fields

Data Field

Voice Repeat
Operation

Vote Priority

Digital Voice
Repeat Hangtime

Digital Voice
Console Hangtime

Digital Data
Console Hangtime

Default
Transmitter
Steering Address

Hangtime HDLC
Address

6881085E35-AT

Description

Specifies whether voice repeat operation is used.

Specifies the high priority source.

Specifies the length of time a station connected to
a comparator remains keyed-up and transmitting
silence at the conclusion of a digital voice call
sourced by a subscriber unit.

Specifies the amount of time a station connected
to a comparator remains keyed-up and
transmitting silence at the conclusion of a digital
voice call sourced by a console.

Specifies the amount of time a station connected
to a comparator remains keyed-up and
transmitting silence at the conclusion of a digital
data call sourced by a console (DIU port).

Specifies the address that the comparator uses
when there is no unique address specified in the
source message that the comparator is sending to
stations.

Specifies which station(s) transmits hangtime
generated by the comparator.

03/31/2015

“Woice Repeat Operation: ErAELED
“Wobe Priotity: EI.RST IN_ |
Source-Bazed Priority: COMIOLE »
Digital
Woice Repeat Hangtime: a0 seC
Woice Console Hangtime: | 0.0 seC
Data Console Hangtime: | 0o =eC
Defautt Tranzmitter Steering Address: | 3F hiex
Hangtime HDLC Address: 3F hex
Expanded
. Recommended
Range/Selections Default . .
Setting (if any)
* Enabled Disabled System dependent
» Disabled
* Analog>Digial First In System dependent
+ Digital>Analog
* FirstIn
0.0 to 15.0 seconds 5.0 seconds System dependent
0.0 to 15.0 seconds 0.0 seconds System dependent
0.0 to 15.0 seconds 0.0 seconds System dependent
00 to 3F (hex) 3F (hex) System dependent
00 to 3F (hex) 3F (hex) System dependent
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Table 4-2 Conventional System Screen Data Fields (continued)

Data Field

Analog Voice
Repeat Hangtime

Analog Voice
Console Hangtime

Programming the Smartzone System Screen

Description

Specifies the amount of time a station connected 0.0 to 15.0 seconds
to a comparator remains keyed-up and
transmitting silence at the conclusion of an analog
voice call sourced by a subscriber unit.

Specifies the amount of time a station connected 0.0 to 15.0 seconds
to a comparator remains keyed-up and

transmitting silence at the conclusion of an analog

voice call sourced by a console.

N

Range/Selections

Default

2.0 seconds

0.0 seconds

CHAPTER 4: OPTIMIZING THE ASTRO-TAC COMPARATOR

Recommended
Setting (if any)

System dependent

System dependent

When data site steering is used in conventional systems, all stations must be

configured for any Site Number from 2 to 62 but not 01.

Click Smartzone System in the navigation pane to access the Smartzone System screen (Figure

4-4). See Table 4-3 for the screen’s data fields.

Failzaft Enatle:

Failzoft Mode:

DIGITAL v |

Channel Mumber:  [MOME
Yote Priority: FIRST M v

Figure 4-4 Smartzone System Screen

Table 4-3 Smartzone System Screen Data Fields

Data Field

Failsoft Enable

Failsoft Mode

Channel Number

Vote Priority

4-6

Description Range/Selections
This specifies whether the comparator operates in + Enabled
failsoft mode. + Disabled
This specifies whether the comparator operates in + Digital
digital or analog mode while in failsoft mode. * Analog
This specifies the channel number for the * None
comparator. * 1 through 28
This specifies the high priority source. * Analog>Digial
» Digital>Analog
* First In

Default

Disabled

Digital

None

First In

Recommended

Setting (if

System dependent
System dependent
System dependent

System dependent

6881085E35-AT
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Programming the Analog Voting Screen

PROGRAMMING THE COMPARATOR

Click Analog Voting in the navigation pane to access the Analog Voting screen (Figure 4-5).
See Table 4-4 for the screen’s data fields.

Analog oting Sample Period: | msec
Analog First Wote Settle Time: | msec
Analog Vate
Vit And Hold Operation: DissBLED |
First Waote Hold Tine: [ 250 | meec
“oting Hold Time: [ 2480 meec
Analog Signal Gualty Dehounce Time: - 1580 mEec
Analog Line Transient Settle; maec
Aralog Voting Hysteresis: | dB
Figure 4-5 Analog Voting Screen
Table 4-4 Analog Voting Screen Data Fields
. _— . Recommended
Data Field Description Range/Selections Default . .
Setting (if any)
Analog Voting Provides for greater accuracy in determining the 5 to 10,000 msec 50 msec System dependent
Sample Period noise content of a signal by increasing the interval
of time over which the analog signal quality is
averaged.
Analog First Vote Prevents infrastructure induced transients at the 5 to 10,000 msec 40 msec System dependent
Settle Time beginning of a call from degrading the initial
voting decisions for each PTT.
Vote and Hold Specifies the state of the analog vote and hold * Enabled Disabled System dependent
Operation feature. * Disabled
First Vote Hold Ensures that the voted port does not switch for a 5 to 10,000 msec 250 msec System dependent
Time fixed amount of time after it is selected as the
voted port for the first time.
Voting Hold Time Ensures that the voted port does not switch for a 5 to 10,000 msec 250 msec System dependent
fixed amount of time after it is selected as the
voted port.
Analog Signal Specifies the amount of time a signal must be of 5 to 10,000 msec 150 msec System dependent
Quality Debounce higher quality than the current voted port before it
Time is eligible to be routed as the voted port.
Analog Line Ensures that any transient on a port during the 5 to 10,000 msec 20 msec System dependent
Transient Settle initial portion of an analog call is excluded from
the signal quality measurement.
Analog Voting Ensures that ports with signals of imperceptible 0to 12.0dB 1.1dB System dependent
Hysteresis difference in noise content are not alternatively

selected as the voted port.
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Programming the Port Control Screen

Click Port Control in the navigation pane to access the Port Control screen (Figure 4-6). See
Table 4-5 for the screen’s data fields.

Port Mumber: 1 PORT#1 of 16
Fort Type: EIVER: v
Part Alias: | MONE
Link Type: W24 LINK - EXTERMAL TRAMNSIIT CLOCK M
Digital Input Delay: i} maec
Data Site Steering Port: 1 | %
L ( ! [ <A Previous Port ] [ Mext Port £ ] i i &P

Figure 4-6 Port Control Screen

Table 4-5 Port Control Screen Data Fields

. _— . Recommended
Data Field Description Range/Selections Default . .
Setting (if any)
Port Number This specifies the comparator port currently being 1 through 16 1 System dependent
configured.
Port Type This specifies to which device the port is » Disabled Disabled System dependent
connected. + Station/Receiver
» DIU (conventional
systems only)
* AEB (Smartzone
systems only)
Port Alias This identifies the alias name that is assigned to Up to 10 alpha-numeric None Customer determined
the port. characters.
Link Type This specifies what type of link connects the port * Modem - 37 dBm V.24 Link - System dependent
and the device. « Modem - 28 dBm Intemal'
* V.24 Link - Internal Transmit
Transmit Clock Clock

* V.24 Link - External
Transmit Clock

+ Hybrid Link - Internal
Transmit Clock

* Hybrid Link - External
Transmit Clock
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Table 4-5 Port Control Screen Data Fields

Recommended

Data Field Description Range/Selections Default Setting (if any)

Digital Input
Delay

Specifies the amount of time required for a digital 0 to 999 msec 0 msec
signal to travel from the station’s wireline port to
the comparator’s input wireline port.

System dependent

DIU Rank For a port connected to a DIU only: Specifies the 0to 15 0 System dependent

rank among all connected DIUs that this port is

given.
Data Site Steering Specifies the port number of the transmitting base ~ 1to 16 1 System dependent
Port stations that is closest to this port’s receiver.

Modem Fields (conventional systems only)

Input Level Specifies the numerical difference between the -20to +3 dB 0dB System dependent
Differential port’s modem or idle tone input signal level and

the port’s analog voice input signal level.
Analog Output Specifies the output signal level used when 0 to -20 dBm -14 dBm System dependent
Level transmitting an analog signal.
Modem Output Specifies the signal level leaving the comparator -20 to +3 dBm -14 dBm System dependent
Level on the port’s 2-wire output when a modem link is

either idle or supporting a digital call.
Output Analog Specifies how often a link is transitioned to a 10 to 300 sec 120 sec System dependent
Link Timer digital state and a message is sent to verify that

the link is functional and active.

Hybrid V.24 Link Fields (conventional and Smartzone systems)

Input Level Specifies the numerical difference between the -20to +3 dB 0dB System dependent
Differential port’s modem or idle tone input signal level and

the port’s analog input signal level.
Analog Output Specifies the output signal level used when 0 to -20 dBm -14 dBm System dependent
Level transmitting an analog signal.
Idle Tone Output Specifies the output level of the idle tone on the 0 to -20 dBm -10 dBm System dependent
Level analog portion of the hybrid link when the analog

side of the link is idle.

Performing Comparator Alignment

6881085E35-AT

Certain site-specific alignment tasks must be performed during optimization at the time they are
installed and prior to being placed into service. The tasks required are shown below:

» “Equalizing Batteries” on page 4-10

+ “Reference Oscillator Calibration Procedures” on page 4-10
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Equalizing Batteries

Sites equipped with storage batteries to provide comparator power in case of primary power
failure require that the battery cells be equalized periodically. It is recommended that the
batteries be equalized at the time of installation, and henceforth according to the schedule
recommended by the battery manufacturer.

Battery equalization is a process under which the charging voltage to the batteries is slightly
boosted for a period of time, typically 48 hours to 72 hours. This slight overcharging causes the
individual cells to regenerate equally and provide nearly identical output voltages.

1.  Click the Battery Equalization tab. The following Battery Equalization screen appears.

Reterence Oscilator  Battery Equalization |
In order to maintain proper charge and capacity, Some batteries
require periodic egualization.

When equalization is turned 0N, the connected dewvice will equalize

for a period of vime amd then it will turn equalizacion OFF. The user is
given the capacity to turn OFF equalization owerriding the timer
established in the commected device. The timer is dependent on

the type of battery selected

Lead icid Non-Linear : Hot Equalized

Lead Acid Linear : 72 Hours
NICAD : 45 Hours

Equalization |z OFF .

Turr Equalization ON [ T sz eation G

_teb |

Res:etl

2.  Click Turn Equalization On to start the process. The comparator power supply boosts
the battery charging voltage slightly for a period of time determined by the type of
batteries being used, as specified in the Hardware Configuration screen. A timer in the
comparator controls the length of time that the boosted charging voltage is applied and
automatically sets the charging voltage to its normal level when the timer expires.

3.  Ifyou must stop the process manually, click Turn Equalization Off.

Reference Oscillator Calibration Procedures

4-10

The circuit device(s) that set the comparator’s reference frequency exhibit slight variations in
their operating characteristics over time. Approximately 90% of these variations occur in the
first year, whether the comparator is in-service or in storage and non-operational. Therefore, it is
necessary to calibrate the reference oscillator during optimization.
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It is recommended that the frequency measurement equipment have an accuracy of 10 times

greater than the accuracy required for the measurement. For example, if the frequency must be
measured to be within = 5 PPM, the accuracy of the measurement equipment should be = 0.5

PPM.

The reference oscillator calibration procedure depends on the comparator configuration. There
are two possible configurations. Perform the calibration procedure that corresponds to the
comparator’s specific configuration:

Internal reference oscillator (located on the comparator control board) “Internal Reference
Oscillator — Auto-Net Procedure” on page 4-11

External source, typically 5 MHz: “External Reference Oscillator Calibration” on page
4-11

Internal Reference Oscillator — Auto-Net Procedure

1.

Connect the output of a stable 5 MHz or 10 MHz reference source to the BNC connector
located at the bottom of the comparator control module front panel.

Set the frequency source for 1.0 = 0.5 V RMS output.

Click either Auto-Net S MHz or Auto-Net 10 MHz, depending on the reference in use, to
begin the calibration process using the test reference source. The status area of the screen
displays the progress.

Reference Oscillator Frequency
&

ALUTO-MET 5 MHz | AUTO-MET 10 MHz

When the process is complete, close the Completed Successfully message window. The
oscillator adjustment data is saved to the comparator codeplug and the comparator dekeys.

External Reference Oscillator Calibration

6881085E35-AT
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This procedure is required only if the comparator reference oscillator does not lock. The
accuracy of this procedure depends on the accuracy of the external source. Ensure that the 5
MHz or 10 MHz source provides the required accuracy, as defined in Table 1 in the Routine
Maintenance section of the relevant functional manual for the comparator.

1.

Connect the output of the stable 5 MHz or 10 MHz external reference source to either the
BNC connector located at the bottom of the comparator control module front panel, or the
BNC connector located on the comparator backplane.

Click either Auto-Net S MHz or Auto-Net 10 MHz, depending on the reference in use, to
begin the calibration process using the test reference source. The status area of the screen
displays the progress.
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Reference Oscillator Frequency

I,

3. When the process is complete, close the Completed Successfully message window. The
oscillator adjustment data is saved to the comparator's codeplug and a success message
appears to the user.
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CHAPTER

Dlagnostlcs and Status

The RSS provides tools for troubleshooting and maintaining the station equipment. These
include a status report log, a status panel display screen, diagnostic metering, and the ability to
print a text version of the codeplug data to either a printer or a file.

Status Report Log: The station reports status conditions resulting from operational or
software malfunctions. Additionally, each of the diagnostics has associated with it a
corresponding status. A status log, maintained in station memory, accumulates all status
event data since the last station turns on. This status log may be retrieved, displayed, and
used to aid in troubleshooting the station.

Status Panel Display: The status panel display provides an “instrument panel” that
displays station operating information and status messages. (The Status Panel menu also
provides selections to display the current station software version).

Digital Metering: The RSS allows access to critical metering points throughout the
station circuitry and displays the current measurements. The readings may be compared
with accepted ranges to aid in isolating a faulty module.

Print Codeplug Report: A text version of the codeplug parameters and current settings
may be printed to a printer connected to the RSS PC.

Save Codeplug Report: A text version of the codeplug parameters and current settings
may be printed to a file on the RSS PC hard disk.

Remote Station Disabling/Enabling: This feature is typically used to disable (and
subsequently enable) a station from a remote location through an RSS dial-up connection.

Statlon/Comparator Status Messages

6881085E35-AT

Status messages may be generated by any or all of the following sources:
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Diagnostics run at station power-up and/or at station reset may fail and generate status
messages.

Diagnostics run continuously during normal station operation.
Status events log provides information about:

* Internal abnormal operation provides information about the station itself.
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* External abnormal operation provides information about the system in which the
station is installed.

Status messages are time stamped and stored in the station memory in a status log file. Any
subsequent status messages are appended to the file, resulting in an accumulation of status data.
The RSS allows the status log file to be retrieved and displayed, providing useful diagnostics
information to aid in troubleshooting the station. This section describes how to access, read, and
interpret the status report data.

1. Connect the PC to the station as outlined in “Connecting the PC to the Device RSS Port”
on page 2-11.

2. Launch the RSS program as outlined in “Launching the RSS Program” on page 2-12.
3.  Read the station’s codeplug as outlined in “Reading the Device Codeplug” on page 2-14.

4.  The Service screens provide access to the following status screens:
e Metering Screens, see “Station Metering Screens” on page 5-2
* Status Report Screen, see “Station/Comparator Status Report Screen” on page 5-3
e Status Panel Screen, see “Station Status Panel Screen” on page 5-26

* Version Screen, see “Station/Comparator Software Version” on page 5-30

Station Metering Screens

The RSS allows you to access various critical metering points throughout the station circuitry
and display the current measurements or status in the Metering Screen. The readings may be
compared with accepted ranges to aid in troubleshooting. The Metering menu screen allows
access to critical test points for the following station modules:

» Station Control / Wireline Interface Module
» Exciter Module

*  Power Amplifier Module (QUANTAR only)
» Receiver Module

*  Power Supply Module (QUANTAR only)

» Internal High Stability Oscillator

When you initially click Metering Screen in the navigation pane, “N/A” appears for all metering
values for a few seconds until the data becomes valid. “N/A” appears for any metering point not
applicable for the station after all valid values are displayed.

Click the appropriate tab to display the Metering screen for the desired module. A list of key
metering points appears along with the acceptable value ranges for each metering point. See
Figure 5-1 for an example.
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Exciter/P4 | Receiver! | Receiver2 | Power Supply | UIHSO | Station Cortrol fWvireline

ftem hleter Walue Range

hodule ID 1,

28 % Powver Supply 1A, 270 to 300 “aits

14 % Povwer Supply 4.42 3.4 to149 Volts

5% Poweer Supply B3 45 to 53 “olts
Eattery Charger oltage - AC Only  D.00 0.0 to 352 “olts
Eattery Tempersture ~36.54 -40 to + 66 degress C
Heatsink Temperature B8 .63 -40 to +100 degress C

Station Mate:

Access Enable ” Access Dizable H Reset Station

Station Status: Dekeyed

Figure 5-1 Station Metering Screen Example

Station/Comparator Status Report Screen

The Status Report screen is comprised of a list of status messages, each with a date and time
stamp indicating when the status message first occurred and last occurred (in relation to the last
station power-up). The status list continues to grow, with previously unreported status messages
added to the end of the list. The station stores up to 128 status messages in the log. Subsequent
status messages overwrite the oldest status messages in the log on a first in/first out basis. If the
number of messages exceed that which can be displayed, a scroll bar is provided on the right
side of the screen. See Figure 5-2 and Figure 5-3 for examples.

The status screens provide information that can be used during troubleshooting along with
performing the troubleshooting procedures located in the equipment service manual.
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Device DatefTime

Software Download D 00000A1E1ESE

190001101 0213021

Station Mame BOSTOM_FIRE_#3

Serial Murmber 44ECAND2S2

Station Contral Py RO20.12.034 Station Wireline Py RO20.12.008

Station Exciter Py R020.09.010 Codeplug Version 12
First Obcurrence Last -Occurrence éount. Message
1900/01,01 .00:00:00 1900/01,01 .00:00:00 1 SC ROOT BES 55 _RESET 1
1900J01.01 00:00:07 1900J01.01 .00:00:07 1 SC EXECUTE_STARTUP_DIAGS 156 DIAG_FAILED PS_BAT_CHR_
4 >

Help l l Clear All l l Save Report ] [ Refresh
Figure 5-2 Station Status Report Screen Example
6881085E35-AT 03/31/2015
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Software Downlosd ID 000002FC31ES Serial Mumber (WIS

Device DateTime 200512106 10:36,05 AstroTAC Wireline W WL _R0O3.07.003

AstroTAC Cordrol W OC_R03.07.005 Codeplugy Yersion 34

First Dccurrence Last Occurrence Court [essage

1995081 3.20041:53 19950081 9.20:41: 53 1 ACH Fatal Interna Software Error #044 2
1995/08/19.20:41:53 1995M0528.18:01: 35 9 ACT System Reset. 0
1995108/19.20:4207  |1995H0281601:48 |9 AC1 Comparator Heartbest function enabled 2
1995081 3.20:42:07 1995H0/25 18:01:49 E PORT 01 WWL1 Link Intislizing: Box Reset 7
1995/08M19.20.42:22 1995M0/26.18:02:04 15 PORT 01 WL1 Link Failure 7
1995/08M 9.20050:36 19954081 9.20:50: 36 1 ACT Fatal Interna Software Error #2015 2
198508/ 9.20:50:47 1995081 9,20:50:47 1 ACT Mo wirelines prasent in comparator. 1
1995/081 9.20:50:47 19950081 9 2005047 i AC1 WL 1 mizsing - 1 or more poris enabled 1
1995/0820.1 4:55:36 1995M0025.18:01:35 = AC1 Resef ordered by RSS 40
1985106201 4.56:51 1995/08/20.15:04:41 2 PORT RS AC Link Initializing: Box Reset 33
1995/08/20.1 4:57:06 1995408,20.15:04: 56 2 PORT RS ACY Link Failure 39
1935/08/20.1 5.34:.04 1885/08/21.20:35:23 2 AC1 WL 1 present - All ports disabled 1
19950821 2003512 199508:21 20:35:12 1 AC1 Fatal Interral Software Error #0468 49
199508721 205336 19950821 205336 |1 | AC1 Fan state setto AUTO viaRSS 1.
1995107 01546 199510007 00:16:01 2 PORT 01 WL Link Inftializing Clesred 7
19951007 00:15: 46 1995/0/07 00:15: 46 1 PORT 01 WL Link Failure Cleared 7
19951 07 00 15:47 19954007 00:15:47 1 ACY Fatal Internal Software Error #044 2
19951 N22.23:55:54 199510022 .23:58: 54 1 PORT 01 WL Link Intializing: CO Timeout 7
19951022 23.58:54  |1995M0/22.2358:54 1 | PORT 01 WL1 llegal CD Transhion 5
19951 251 5:05:22 200542006 10:36:04 2 ACT1 OF date reset via RSS 40
2005A2005.16:0523 _ 200512006.10.35:04 2 | AC1 OS time reset via RSS 40

4| | 2]

Help Clear All Save Report Save Alerts Refresh

Figure 5-3 Comparator Status Report Screen Example

Station/Comparator-Generated Status Messages

Table 5-1 lists status messages generated within the station/comparator. Many of the station/
comparator-generated status messages do not indicate that service is required. They merely
indicate that an event has occurred. These events provide the technician with status information
that can be useful in debugging other issues should they arise. These status messages may be
grouped into three categories:

Internal System Status Messages

Status messages resulting from incorrect RSS programming

Hardware-Generated Status Messages

Recommendations for interpreting and responding to these status messages are provided below

and in Table 5-1.

6881085E35-AT 03/31/2015
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+ Internal System Status Messages: These messages are reported by the station and
provide a highly detailed account of the internal operation of the station. Status messages
of this type are often associated with the data in internal registers, data communications
between ICs on the station circuit boards, and various other software processes. These
status messages may result from such occurrences as a power glitch/failure, lightning
strike, or phone line malfunctions, any of which are capable of corrupting internal station
data. Due to the precision of the ASTRO signaling protocol, minor errors in signaling
protocol may result in status messages (even though these may not be service-affecting).

* Incorrect RSS Programming: Status messages in this category usually result from
incorrect or invalid codeplug programming.

* Hardware-Generated Status Messages: Status messages of this type are the result of a
station or external hardware malfunction.

Table 5-1 Station / Comparator-Generated Status Messages

Source
Station-Generated Internal Incorrectly Hardware
Status Message System Programmed Failure
Status RSS

ABORT SEQUENC v

abort streaming v

ACCESS DISABLE ABORT V52 v Exciter, Power
Amp, UHSO,
5 MHz External
Ref, 1PPS GPS,
Battery Revert
Mode, Loss of 16.8
MHz

ACCESS _TO PRES MEM FAILED v

A D ERROR v

ALREADY DISABLED v

ANALOG_LINK FAIL ACTIVE v

ANALOG LINK FAIL INACTIVE v

ANT RLY SHORT ALARM Power Amplifier
Antenna Relay

ASTRO FRAME OVERWRITE v

ASTRO TEST TONE ABORTED v

BAD BD LENGTH v

BAD ERROR LOG ENTRY v

BAD EXT WATTMETER TYPE v

BAD HCI11 OPCODE v

BAD INT WATTMETER TYPE v
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Table 5-1 Station / Comparator-Generated Status Messages (continued)

Station-Generated
Status Message

Source

Internal
System
Status

Incorrectly
Programmed
RSS

Hardware
Failure

BAD NVM_MCS _READ

v

BAD NVM_MCS_WRITE

BAD_PENDULUM_COMMAND

BAD PRES_MEM SIZE

BAD V.24 CONNECTION

Base station alarm send failed

S S S S S

BATTERY TEMP_PROBE_ALARM

Battery Temp Probe
Not Present

BATT REVERT ALARM

BTRY OVR ALARM

buffer is empty Isr was called

buffer is not last in frame but SCCE is RXF

S SNSN S

CALLSIGN INVALID

Verify Call Sign
entered on Channel
Information Screen

Cannot allocate buffer

CANNOT_GET_APP

CANNOT GET BOOT2

CANNOT _LOCK_EXT REF

External Ref
Not Present

CD_LOST TIMER EXPIRED

CD_LOST WITH_ANA_START

CD_LOST WITHOUT ANA_START

CIRC_TEMP ALARM

SIS ST S

Circulator

CIRCULAR _QUEUE_CLUSTERS

Check system
programming

CONSOLE REQUEST INDV ID <xxxx> SAME AS
RADIO ID

<~

COULD NOT OPEN_FILE

CP_TIMEOUT

CP_TO OLD FOR_17 TRCS

CRC ERRO

NSNS S

6881085E35-AT 03/31/2015
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Table 5-1 Station / Comparator-Generated Status Messages (continued)

Source

Station-Generated

Internal Incorrectl
Status Message y

System Programmed
Status RSS

CRC_LINK_DEGRADATION v

Hardware
Failure

CROSSLOAD_CODEPLUG_ERROR
CTS_ASSERTED

CTS or CD were lost on loopback

CTS REMOVED

CU one minute update

CURR ACK SEMA V FAILED

CURRENT ACK SEMAP4 CREATE FAILED
CURRENTLY ACK P FAILED

CURRENTLY ACK V FAILED

DAMQ_FLUSH

Data block timeout

DATA_READY ALREADY

DATA READY TIMED OUT
DATA UNDERRUN
dbs_bs_abort_tx failed

dbs_bs_change busy failed
dbs_bs_config failed

dbs_bs_console read () failed

dbs_bs console write () failed

dbs_bs read_eeprom () failed
dbs_bs_send mid failed
dbs_bs_set st id failed

S N N N N N N N I NG IO IO N N IO NG IO I BN BN RN RN I BN

dbs_bs_write_eeprom () failed

DBS NVM PTTN ERROR Station Control

Debug Queue create failed

Debug Task creation failed

Debug Task start failed

NSNS S

Default in switch
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Table 5-1 Station / Comparator-Generated Status Messages (continued)

Source

Station-Generated

Internal Incorrectl
Status Message y

System Programmed
Status RSS

DETECTED _MODEM RESET v

Hardware
Failure

DETERMINE_STATION_MODE
DIAG TEST RESULT MISMATCH

DIU_ACK_MSG _NOT MATCH

DIU_NACK_MSG_NOT MATCH

DIU 3 NOACKS

DL CMD QUEUE CREATE FAILED

DLM_OPERATING PROPERLY
DOB_TIMEOUT

DPL_INACTIVE_ WHEN PL_ACTV
DPLL ERROR

S N A NG N I N N N N N

DRIVER OVERDRIVE ALARM Exciter
Power Amplifier

DSP TIMEOUT

DSTN_FILE_ WRITE_ERROR

E_A D RETURN

E BAD NVM_WC WRITE Station Control

E_BAD OPCODE

E CREATE STREAM SOCKET

EEPROM_CHKSUM ALARM Exciter

E ERASE FLASH

E_FRAME_INDEX_OUT OF SYNC

E_ILLEGAL PORT NUMBER
END QSEND FAILED

ENTERING FLASH MODE

ENTERING NORMAL _MODE

E PARAMETER RANGE

E_PEND _OUT_OF BOUNDS_ADJ

ERASE FLASH REQ

SN N N N N N N N N AN

E_RECEIVE_SOCKET DATA

6881085E35-AT  03/31/2015 5-9
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Table 5-1 Station / Comparator-Generated Status Messages (continued)

Source
Station-Generated Internal Incorrectly Hardware
Status Message System Programmed Failure
Status RSS

ERROR_IN_COPY_FILE J
ERROR _IN PERFORM_ DECOMP v
ERROR IN PROC_APP HEADER v
Error out of range v
E STN NOT ACCESS DISABLED v
E SWITCH SCS RESET REQ v
E_TIME_DATE_SET v
E UHSO OUT_OF BOUNDS ADJ v
event received no message in Queue v
E WC SCAN CMD TYPE v
EXCEPTION Station Control
EXCITER ALARM v Exciter

Power Amplifier
EXCITER _SPIF_ TIMEOUT v
EXT CIRC TEMP_ ALARM (High Power QUANTAR Extrnl. Circ.
Only)
EXT WM_FWD PWR_ALARM (Quantro Only) Exciter

Power Amplifier
EXT WM_REFL PWR_ALARM (Quantro Only) Exciter

Power Amplifier
EXT WM_VSWR_ALARM (Quantro Only) Exciter

Power Amplifier
FAILSOFT Trunking Failure
FAN FAILURE _ALARM Cooling Fan(s)
FINISH NVM_CONDITIONING v
First block in the middle of another frame v
FORCE MODEM HARD RESET v
FORCE MODEM LONG TRAIN v
FORCE_MODEM_SOFT RESET J
Frame abort received v
frame abort sending failed v
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Table 5-1 Station / Comparator-Generated Status Messages (continued)

Source
Station-(“inenerated Internal Incorrectly Hardware
Status Message System Programmed Failure
Status RSS

FRAME LENGTH VIOLATION v

FRAMES RCVD DURING IDLE v

FREQUENT RESET v Check status log for

cause of reset
FRMR ARRIVED WITH:

FWD PWR ALARM

GENERIC ALARM 1 thru 5

GET_CP_TIMESTAMP

GCU start task failed

GCU task create failed

gmm task creation failed

gmm task start failed

GSM start task failed

GSM task create failed

HC11_BAD LENGTH
HC11_COMM_OK

HC11_MSG_RETRIES FAILED

HC11 NOSPIF

HC11 NO RESP

HC11_PORT ACCESS_FAILURE

hcl task create failed

hcl task start failed

hct task create failed

hct task start failed

HDLC FRAME ABORTED on Receive

HDLC_FRAMES QUEUE_CREATE FAILED

hdlc in partn creation failed

hdlc out partn creation failed

HDLC PENDING QUEUE CREATE FAILED

SN N N N N N N N N N N N N N N N N N N N N N N N N AN

HDLC TASK UNINITIALIZED
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Table 5-1 Station / Comparator-Generated Status Messages (continued)

Source

Station-Generated

Internal Incorrectl
Status Message y

System Programmed
Status RSS

HDLC TX QUEUE CREATE FAILED v

Hardware
Failure

HDLC_TX_OVERRUN_ERROR
HDLC WINDOW_FULL

hcl task create failed

hcl task start failed

HDL WAKEAFTER FAILED

hdr task create failed

hdr task start failed

hdt task create failed

S N N N N N N N

hdt task start failed

HIGH POWER RAIL Power Supply
Exciter
Power Amplifier

HIGH _FINAL PA_VSWR_ALARM Power Amplifier

HIGH PA TEMP ALARM Power Amplifier

HIGH _TX FINAL VSWR ALARM Exciter
Power Amplifier

HOLD QUEUE CREATE FAILED

HOST TO TX_CHKSUM ERR

hpl task create failed

hpl task start failed

hpt task create failed

hpt task start failed

HPT TASK UNINITIALIZED

Idles Illegal Option

I Frame should not arrive so far...

ILLEGAL RX SPACING

ILLEGAL_TX_EEPROM_ADDRESS

SN N N N N N N N N N N

INCOMPAT CODEPLUG Upgrade and download

latest version codeplug
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Table 5-1 Station / Comparator-Generated Status Messages (continued)

Source
Station-(“inenerated Internal Incorrectly Hardware
Status Message System Programmed Failure
Status RSS
INDV ID <xxxx> GRP <xxxx>: EMERGENCY RQST Misprogrammed
DOWNGRADE subscriber radio
INDV ID <xxxx> GRP <xxxx> FROM CNSL: Misprogrammed
MULTIGRP RQST ON TALKGRP subscriber radio
INDV ID <xxxx> GRP <xxxx>FROM CNSL: NOT Misprogrammed
EMERGENCY CAPABLE subscriber radio
INDV ID <xxxx> GRP <xxxx> FROM CNSL: TALKGRP Misprogrammed
RQST ON MULTIGRP subscriber radio
INDV ID <xxxx> GRP <xxxx> FROM RADIO: Misprogrammed
MULTIGRP RQST ON TALKGRP subscriber radio
INDV ID <xxxx> GRP <xxxx> FROM RADIO: Misprogrammed
TALKGRP RQST ON MULTIGRP subscriber radio
INDV ID <xxxx> GRP <xxxx> FROM WRLN: Misprogrammed
MULTIGRP RQST ON TALKGRP subscriber radio
INDV ID <xxxx> GRP <xxxx> FROM WRLN: TALKGRP Misprogrammed
RQST ON MULTIGRP subscriber radio
INDV ID <xxxx> GRP ID <xxxx>: INVALID GRP Misprogrammed
RECEIVED FROM CNSL subscriber radio
INDV ID <xxxx> GRP ID <xxxx>: INVALID GRP Misprogrammed
RECEIVED FROM RADIO subscriber radio
INDV ID <xxxx> MULTIGRP <xxxx>: TLKGRP- Misprogrammed
MULTIGRP MISMATCH subscriber radio
INDV ID <xxxx>: SAC RECORD NOT AVAILABLE Check system
programming

INIT _ACCESS_CTRL_PORTS v

INIT FROM BAD LM SW _STATE v

INIT_ FROM_BAD RR SW_STATE v

INIT_FROM_LOSS OF CD v

INIT_ FROM_MAX INBND TIMER v

INIT_ FROM_MODEM DIAG_FAIL J

INIT_FROM_RESET v

INIT FROM _RR_ACT TIMER v

INIT_ FROM_TOO MANY_SABMS v

INIT FROM_USER_ENABLE v

6881085E35-AT 03/31/2015
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Table 5-1 Station / Comparator-Generated Status Messages (continued)

Source
Station-(“inenerated Internal Incorrectly Hardware
Status Message System Programmed Failure
Status RSS
INIT_FROM V24 CD LOSS v
INIT_FROM_V52 FAILURE v
INIT_FROM_XID MGMT v
INITIALIZATION FAILURE v
INITIALIZE FLED v
INITIALIZE FP v
INITIALIZE GPS v
INITIAL_SEARCH_GPS_FAILURE No 1 pps GPS input
to station
INITIAL_SYNC_1PPS_FAILURE No 1 pps GPS input
to station
INIT ISV_CROSSLOAD_ CLIENT
INIT _SCST
INT WM _FWD PWR ALARM Re-align power out Wireline
Exciter
Power Amplifier
INT WM_REFL PWR_ALARM Re-align power out Wireline
Exciter
Power Amplifier
INT WM_VSWR_ALARM Re-align power out Exciter
Power Amplifier
INVALID CMD IN FILE
INVALID CODEPLUG v Upgrade and download
latest version codeplug
INVALID COMMAND MESSAGE v
INVALID CPLUG CHECKSUM v
INVALID DUAL WORD ISW v
INVALID FREQ BAND v Verify frequency
entered on Hardware
Configuration Screen
Invalid GIB opcode v
INVALID GROUP ID <xxx> RECEIVED FROM Misprogrammed
MANAGER system or subscriber
radio
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Table 5-1 Station / Comparator-Generated Status Messages (continued)

Source

Station-Generated

Internal Incorrectl
Status Message y

System Programmed
Status RSS

INVALID INDV ID <xxx> RECEIVED FROM CONSOLE Misprogrammed
system or subscriber
radio

Hardware
Failure

INVALID INDV ID <xxx> RECEIVED FROM Misprogrammed
MANAGER system or subscriber
radio

INVALID INDV ID <xxx> RECEIVED FROM RADIO Misprogrammed
system or subscriber
radio

INVALID LAUNCH_TIME

INVALID MCS TABLE ENTRY

INVALID METERING VALUE

INVALID PL_DPL DETECT

INVALID_SCC
INVALID SINGLE WORD ISW

INVALID SPI MSG_LENGTH

INVALID SPI OPCODE

S N N N G B N N N BN

INVALID TX DATA READY_CODE

INVALID WC_STATE Out of Date RSS

INVALID WIRELINE BOARD Wireline
ISV_CLIENT

Last block arrived but frame buf ptr ==NULL

last buf sending failed

LAUNCH_TIME OVERRIDE

LINK FAILURE ACTIVE

LINK FAILURE INACTIVE

LINK_HWR_INIT

LINK HWR INIT COMPLETE

LINK INIT ACTIVE

LINK INIT INACTIVE

LINK MNG QUEUE CREATE FAILED

SN N N N N B N N N N N BN

LINK STILL DOWN
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Table 5-1 Station / Comparator-Generated Status Messages (continued)

CHAPTER 5: DIAGNOSTICS AND STATUS

Source
Station-Generated Internal Incorrectly
Status Message System Programmed H:;ciilv:ze
Status RSS

LOCAL LINK HWR_FAILURE Wireline
ASTRO Modem

LOCAL_LINK HWR_OK

LOG_TX INHIBIT FROM WL

LOST CD WHILE OP PROP

LOW_POWER _RAIL Power Supply
Exciter
Power Amplifier

LT SEND FAILURE Wireline
ASTRO Modem

LT SEND_OK J

malloc () failed v

MAX INBND ANA TMR EXP L1 v

MCS MAX CALLS v

MCS MAX TIME v

MCS_NVM_PTTN_ERROR Station Control

Middle block arrived but frame_buf ptr ==NULL v

MI_NVM _PTTN_ERROR Station Control

MISSED _ANA STOP ON _TX WL

Modem/Cable

MODEM COMMAND FAILURE Wireline
ASTRO Modem

MODEM_FAILURE _ACTIVE Wireline
ASTRO Modem

MODEM_FAILURE INACTIVE v

MODEM FAST TRAINED v

MODEM LONG TRAINED v

MODEM TRAINED ON DATA v

Monitor partition create failed v

Monitor Queue Create failed v

morse_complete sending failed v

Morse id timedout v

5-16
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Table 5-1 Station / Comparator-Generated Status Messages (continued)

Source
Station-(“inenerated Internal Incorrectly Hardware
Status Message System Programmed Failure
Status RSS
MTRING STRT STOP_MISMATCH v
NACK_ERROR v
NEGATIVE BLOCK_COUNT v
NEW_CODEPLUG_RECV v
NO_BUFFERS v
NO CMD_FOUND Corrupt RSS
installation, corrupt
upgrade installation
NO_LAST TX BUFFER v
NO_EXCITER _PA MATCH Verify Programming
NO _FORWARD PWR Exciter
Power Amplifier
Non frame on frame Queue Vv
non HH L1 L2 CTYPE arrived v
NON OCTET N4
Non-preempt mode failed v
NO_PA DETECTED Verify Programming Power Amplifier
NO RX BD!!! OVERRUN v
Not RDLAP_19200 v
NOT ENOUGH MEMORY v
null partition id v
Null value variable v
NVM_CONDITIONING_ERROR Station Control
ODR_CAL _CIRC_TEMP_ALRM Exciter
Power Amplifier
ODR_CAL PA FAIL ACTIVE Exciter
Power Amplifier
ODR_CAL _FINL PA VSWR_ALRM Exciter
Power Amplifier
ODR_CAL NO FWD PWR_ALRM Exciter
Power Amplifier

6881085E35-AT 03/31/2015
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Table 5-1 Station / Comparator-Generated Status Messages (continued)

CHAPTER 5: DIAGNOSTICS AND STATUS

Source
Station-(“inenerated Internal Incorrectly Hardware
Status Message System Programmed Failure
Status RSS

ODR_CAL NOT KEYED 2 SECS Exciter

Power Amplifier
ODR _CAL OPN PWR LOOP_ALRM Exciter

Power Amplifier
ODR CAL PA FAN ALRM Exciter

Power Amplifier
ODR CAL PA LO SUPPLY ALRM Power Supply

Exciter

Power Amplifier
ODR CAL PA TEMP ALRM Exciter

Power Amplifier
ODR_CAL POWER LEVEL ALARM Exciter

Power Amplifier
ODR_CAL_TX_FINL VSWR_ALRM Exciter

Power Amplifier
ODR CAL TX HOLDOFF_ACTIVE Exciter

Power Amplifier
ODR CAL TX INHIBIT ACTIVE Exciter

Power Amplifier
ODR CAL TX LOCK ALRM Exciter

Power Amplifier
ODR _CAL TX LOCK INACTIVE Exciter

Power Amplifier
ODR CAL UNABLE START Exciter

Power Amplifier
old event detected v
OPEN_POWER LOOP_ALARM Exciter

Power Amplifier
Outbound MDC message arrived v
Outbound msg received v
OUT OF BUFFERS v
OVERRUN ERROR v

OVERVOLTAGE ALARM

Power Supply
Exciter
Power Amplifier
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Table 5-1 Station / Comparator-Generated Status Messages (continued)

STATION/COMPARATOR STATUS MESSAGES

Source
“Status Meseage e o ec Harcware
System Programmed Failure
Status RSS
P1_FIVE OR TEN MHZ LOST Perform auto-netting Station Control
procedure in Chapter 4 | 5 MHz External
Reference
P1 PENDULUM LOST Station Control
PA ALARM Power Supply
Exciter
Power Amplifier
PA_LOW_SUPPLY ALARM Power Supply
Power Amplifier
PA ON ALARM v
PEND RECEIVE FAILED v
PHYSICAL TX ERROR v
PIB ALARM v PIB Board
PL INACTIVE WHEN DPL ACTV v
PORT ACCESS FAILURE v
PP NVM PTTN_ERROR Station Control
Preempt mode failed v
PRIORITY_REQUEST FAILURE v
PROCESS MOVE _CMD v
PROC_HEADER BYTE ERR v
Psos error v
Psos Event After failed v
Psos event receive failed v
Psos EventSend failed v
Psos get buff failed v
Psos no event v
Psos PPartition create failed v
Psos Receive failed v
Psos RetBuf fail v
Psos Send failed v
Psos TaskDelete failed v

6881085E35-AT 03/31/2015
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CHAPTER 5: DIAGNOSTICS AND STATUS

Table 5-1 Station / Comparator-Generated Status Messages (continued)

Station-Generated
Status Message

Source

Internal
System
Status

Incorrectly
Programmed
RSS

Hardware
Failure

Psos TaskResume failed

v

Psos task wake after failed

Psos Timer Cancel failed

PWR SPLY ALARM

v
v
v

Power Supply
Exciter
Power Amplifier

Q RECEIVE_TIMED OUT

QUEUE_AND COUNT MISMATCH

Queue create failed

RADIO REQUEST INDV ID <xxxx> SAME AS
CONSOLE ID

Misprogrammed
system or subscriber
radio

RAW RX QUEUE CREATE FAILED

rawrxq create failed

RCVD_BAD ADDR _FRAME

RCVR_FAILED

Receiver

RCVR_NOT _COMP

Verify Programming

Receiver

READ BYTE COUNT FAILURE

READ IP HDLC ERROR

READY_TO_SIMULCAST

RECEVIE FNAME ERR

RECV_SOCKET DATA ERR

S S S S S

REFL PWR ALARM

REGAINED CD WHILE_OP PROP

REL DATA WHILE GOING DOWN

remote out q creation failed

remote partition create failed

NSNS S

RE_SEARCH_GPS_FAILURE

No 1 pps GPS input
to station

RESET

RESET DLM STATE VARIABLES

5-20
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Table 5-1 Station / Comparator-Generated Status Messages (continued)

Source

Station-Generated

Internal Incorrectl
Status Message y

System Programmed
Status RSS

RESET FROM_ADDR_ERROR v

Hardware
Failure

RESET_FROM_BUS_ERROR J
RESET_FROM_UNINIT_VECTOR J
J

Restart by MDC command

RE _SYNC_1PPS_FAILURE No 1 pps GPS input
to station

RETRIEVED OLD CLST STATIC

RETRIEVED OLD LAUNCH TIME

RETRY_REQUIRED

RF key down

ridleg creation failed

Rid task creation failed

Rid task start failed

ring creation failed

Rin task creation failed

Rin task start failed

rmm_control queue create failed

ROUTINE INIT FAILED

routq creation failed

rout task creation failed

rout task start failed

RSS TEST TONE OVERRIDE

RTS_ASSERTED

SN N N N N B N B N N N N N N N N N N BN AN

RTS REMOVED

RX2 LOCK FAIL Incorrectly Receiver
programmed receive
frequency on Channel
Information Screen

rxbdq create failed

RXB EVENT DETECTED

rx_block sending failed
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Table 5-1 Station / Comparator-Generated Status Messages (continued)

Source

Station-Generated

Internal Incorrectl
Status Message y

System Programmed
Status RSS

RX LOCK FAIL Incorrectly Receiver
programmed receive
frequency on Channel
Information Screen

Hardware
Failure

Rx off but msg received

RX_SNET _SYNC _ERROR

Receiver

rx_station_id sending failed

SAM ALARM

NSNS S

SAM Board
SAM NOT RESPONDING SAM Board

SA NVM _PTTN_ERROR Station Control

SCAN_RX ACT INCOMPATIBLE Verify RSS
Programming

SCAN_ZERO FREQS INCOMPAT Verify RSS
Programming

scc rx part create failed

scc tx part create failed

SC_ NVM_PTTN_ERROR Station Control

SC REQUESTED RETRANSMIT

SCS_COMMAND
SDMA BUS _ERROR

SECURENET BUFFER_ERROR
send DSP block failed

SHTERM_BACK_TO_BACK

SHTERM_NO_TRK_LC

SHTERM RCVD DURING IDLE

SITE_ CONTROL_ERROR

SOURCE_FILE READ ERROR

SPI BUFFER FULL

SPI NOSPIF

S N N G G I N N N N G N N AN

SPI TIMEOUT

SR _NVM_PTTN_ERROR Station Control
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Table 5-1 Station / Comparator-Generated Status Messages (continued)

STATION/COMPARATOR STATUS MESSAGES

Source
Station-(“inenerated Internal Incorrectly Hardware
Status Message System Programmed Failure
Status RSS
STARTED ANALOG RX WL CALL v
STARTED ANALOG TX WL CALL v
START NVM_CONDITIONING v

STATION_CTRL_FAN_FAIL

Station Control
cooling fan on
backplane failed

STATION NOT DEKEYED

STATION PORTNAME CLST

STATION_RCVD_SABM

STATION_RCVD UA

STATION_SENT SABM

STATION_SENT UA

STN_RCVD ANALOG START ICW

STN_RECVD_ANALOG_STOP_ICW

STN_RECVD_STAND ALONE ICW

STN_SENT_ANALOG_START ICW

STN_SENT ANALOG _STOP ICW

STN_SENT _STAND ALONE_ICW

STOPPED ANALOG RX WL CALL

STOPPED ANALOG TX WL _CALL

streaming still on

SWITCH_DEFAULT

TASK SWARE ERROR

tca task creation failed

tca task start failed

TestMsg partition create failed

TCH Create failed

TCH Start failed

Test Failed. L2 does not respond.

TIME_DATE_SET

S N N N NG G I N I N I N N I N R N N N N G B N N N N G BN
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CHAPTER 5: DIAGNOSTICS AND STATUS

Table 5-1 Station / Comparator-Generated Status Messages (continued)

Source
Station-(“inenerated Internal Incorrectly Hardware
Status Message System Programmed Failure
Status RSS
TMON Create failed v
TMON Start failed v
TOD_LINK DEGRADATION_OFF v
TOD LINK DEGRADATION ON v
TOTAL _CD_ASSERTED v
TOTAL CD LOST v
TRACKING_1PPS FAILURE No 1 pps GPS input
to station
Traffic timer expired Unexpectedly v
Traffic timer expired while GOINGUP v
TRUNKING LC OVERWRITE v
TSTAT FAILURE v
txbdq create failed v
TX block failed v
tx_complete send failed v
TX DATA RDY DURING IDLE v
TX EEPROM CHECKSUM FAILED v Realign Exciter
TX FREQ NOT DIV _BY 5K 6250 Verify Programming
TX LOCK _ALARM Incorrectly Exciter
programmed transmit
frequency on Channel
Information Screen
TX_POWER_LEVEL ALARM Exciter
Power Amplifier
TX SPI RECEIVE BUFF FULL v
TX SYNTH NOT PROGRAMMABLE Incorrectly
programmed transmit
frequency on Channel
Information Screen
TX TO HOST CHKSUM ERR v
UHSO ALARM
UHSO COLD J
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Table 5-1 Station / Comparator-Generated Status Messages (continued)

STATION/COMPARATOR STATUS MESSAGES

Source
Station-(“inenerated Internal Incorrectly Hardware
Status Message System Programmed Failure
Status RSS
UHSO_MANUAL OVERRIDE v

UHSO_WARM

UNABLE_ALLOCATE _MEMORY

UNABLE TO_CALLOC MEMORY

UNABLE_TO_OPEN_FILE

UNDEFINED ERRO

Unexpected DBS subsystem (source/target)

UNEXPECTED ELSE

Unexpected event

Unexpected frame

Unexpected loopback result message

Unexpected message

UNEXPECTED MSG_RESP

UNEXPECTED_OPCODE

UNEXPECTED_TERMINATION

UNEXPECTED_TIMER MSG

Uninitialized error

UNKNOWN_EVNT RECEIVED

unknown host or dl_cmd

Unknown idle option

UNKNOWN_MODEM TRAIN_TYPE

Unknown SCCE event

UNKNOWN_SIMULCAST STATE

UNKNOWN_TX_SPI ERROR_CODE

Unrecognized base station alarm

UNSUPPORTED_ INTERRUPT

Unsupported protocol type

V52 LAUNCH_TIME_ERR

VARIABLE_OUT OF RANGE

SN N N N N N N N N N N N N N N N N B N N N N N N N A N N NN
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Table 5-1 Station / Comparator-Generated Status Messages (continued)

Source

Station-Generated

Internal Incorrectl
Status Message y

System Programmed
Status RSS

VERSION MISMATCH v

Hardware
Failure

WB_PATH_ATTENUATION_MAX J
WB_PATH_ATTENUATION_MIN J

WC_NVM_PTTN_ERROR Station Control

WL ALARM Wireline

WL DIG CON IS DIGITAL

WL _DIG_CON_IS MODEM

WL_LINK_TYPE_IS_ MODEM
WL_LINK_TYPE_IS_V.24

SN N BN AN

WL REQUESTED RETRANSMIT

WL _STARTUP_ERROR Verify RSS Wireline and/or
Programming firmware

WRITE BYTE COUNT FAILURE

WRITE _NVM FAILURE Station Control

WRITE_SOCKET DATA_ERR
WRITE_TO _PROTECTED TX_EEP

Wrong ack type

Wrong MDC ack type

el el

XDATA ERR

Station Status Panel Screen

The Station Status Panel Screen provides three screens that display station maintenance and
operational status information and station software version. Function keys allow you to control
various station operating characteristics through the PC keyboard. See Figure 5-4 for the Station
Status Panel screen example.
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STATION/COMPARATOR STATUS MESSAGES

Hardware Status | Station Status | Stetus Messages |

Station Configuration

Serial Mumber 443CAX0252 Rz 1 Frequency(MHz) 06012500
Station Mame BOSTOMN_FIRE_#3 Rz 2 Frequency(MHz) i,
Channel Mumber 1 Tx Frequency(MHz) 551012500

Hardware Status
Exciter TP, Receiver 1 _
T Syrthesizer _ R 1 Syrthesizer _
Powver Amplifier INACTIVE Receiver 2 CPERATIOMSL
External Ref CPERATICH&L R 2 Syrthesizer ROT INSTALLED
Cortrol _ Powver Supply i,
Wireline oW W 24 Link RliA,
High Poweer Booster MOT INSTALLED

Station is Deleyed

IR Chanriel Enable e || AccessEr | AccessDisable || Prev. Channel || Mext Channel

’ Feset ” Start Log l

Figure 5-4 Station Status Panel Screen Example

To generate station status, click Status Panel Screen in the navigation pane. Station operating
and maintenance information appears. The buttons on the screen are described in Table 5-2.

Table 5-2 Status Panel Screen Buttons

Button Description
General Buttons
Next Channel Changes station operating channel incrementally

Prev channel

Changes station operating channel decrementally

IR Channel Enable Enables repeater mode

IR Channel Disable Disables repeater mode

KeyUp Turns on station transmitter

Dekey Turns off station transmitter

Reset Performs a “warm” station reset (same reset as

simultaneously pressing Vol Up, Vol Dn, and Intercom
buttons on Station Control Module front panel).

Access Disable

Toggles Access Disable Mode on

Access Enable

Toggles Access Disable Mode off
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Table 5-2 Status Panel Screen Buttons (continued)

Button

Start Log

Description

Starts the logging of messages.

Station Status

Local Speaker Volume >

Increments speaker volume in 5 unit steps

Local Speaker Volume <

Decrements speaker volume in 5 unit steps

Intercom On

Toggles Intercom mode on

Intercom Off

Toggles Intercom mode off

Revr Squelch OFF/CSQ/PL

Cycles through CSQ OFF, CSQ, and PL

Comparator Status Panel Screen

The comparator Status Panel Screen provides operational information about the comparator’s
ports. See Figure 5-5 and Figure 5-6 for examples of this screen for the two comparator

configurations.
Current Chassis Humber: PRIMARY
ot | s State HDLC sddress | LinkDelay ated Port Forcevate |
1 it Falled [ [
2 STATION Disabled [N [
3 STATION2 Disabled r L]
" RCVR1 Disabled ! C O
5 RCYR2 Disabled | r [
6 RCVRA Digabled | [ ]
7 RCYR4 Disabled | ] O
5 RCVRS Disabled | O O
q RCVRE Disabled i C O
10 RCVRY Digabled [ L
11 RCYRE Disabled O [l
12 REVRE Disabled | I L]
13 RCYR10 Disahled | [ L
14 RCVR1 Disabled | [ r
15 RCYR12 Disabled N [
16 MONE Dizabled [ W]
Voted Port: Chassis: Local Control Mode: DISABLED
Pravious Comparatar Mext Comparstor Get Link Delays Save Link Delays
Help Local Cortral Togole Force Yote Toggle Vobe Dizable

Figure 5-5 Status Panel Screen Example: Primary Comparator in an Expanded

Configuration
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Current Chassis Humber: PRIMARY
Port slias Stete | HDLCAdoress | LinkDelay Voted Port Force Vate |
H diut Kl 01 | [ [
2 STATION Failed | I r
3 STATIONZ e 0 ] ] ]
4 RCVRI die n 000 O mj
Is RCYR2 e m 000 O O
ls RCVR3 kile 0 000 C [
Iz RCYRY Hle Iy 001 r [
|3 RCVRS Disahled ] [
a RCVRE Disahled O r
10 RCYRT Disabled O O
1 RCVRS Disabled O C
12 RCYRY Disabled O r
13 RCYR1D Disabled | | [
14 RCYRI1 Dizabled | E Ll
15 RCYR1Z Disabled | B O
16 NONE Disabled | [ [
Voted Port: Chassis: Local Control Made: DISABLED
Preyvious Comperatar | IeExt Gomaatatorn | Ge& LnkDelays Save Link Delays |
Help I Local Cortrol | Toggle Force Yaote Toggle Yote Dizable |

Figure 5-6 Status Panel Screen Example: Standard Comparator

After clicking Status Panel Screen in the navigation pane, various comparator operating and
maintenance information appears. The buttons on the screen are described in Table 5-3.

Table 5-3 Comparator Status Panel Screen Buttons
Button Description

General Buttons

Next Comparator Changes comparator incrementally
Prev channel Changes comparator decrementally
Get Link Delays

Save Link Delays

Help Context sensitive help

Local Control

Toggle Force Vote

Toggle Vote Disable

Check Boxes

Vote Port

Force Vote
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Station/Comparator Software Version

The Version Screen provides the currently installed software versions. See Figure 5-7.

Control Card Software Version  SW Part Humber
AC1 OC_RO3.07.005 PCE25F003000030700
Boot! B1_R03.05.005 KC525F001 000030600
Boat2 B2_RO3.07.001 PC525F 002000030700
Station Contral Firmwvare RO20.12.034 200307231137
BackPlane 1D: 000002FC31 BE
Station Wireline Firmware RO20.12.005 200307231137
CP Version: 34

Station Exciter Firmwvare RO20.09.010

WL Board | Boot SW ersion Wireline S\ Version Boct SV Part Murmber Wireline SW Part Murmber

i ] oo WE_RO30B.002  [wA_RO307.003 PCS25E401000030600 |PC525F 004000030700
Station Boct2 Firmwrare R02010.022 200304102 10:40 002 NOT_INSTALLED _ |NOT_INSTALLED NOT_INSTALLED NOT_INSTALLED
03 NOT_INSTALLED  |NOT_INSTALLED MOT_INSTALLED MOT INSTALLED
:
' ) ‘ =
Station Baot! Firtware RO2040.009 Q000/00/00 0000 04 NOT_ISTALLED _|NOT_NSTALLED NOT _NSTALLED NOT INSTALLED
o0s NOT_INSTALLED  |NOT_INSTALLED NOT_INSTALLED NOT_INSTALLED

008
Codeplug Version 12 007

003
Help

MNSTALLED NOT_INSTALLED NOT_INSTARLED
_NOT_INSTALLED NOT_INSTALLED

NOT_INSTALLED

Station Comparator

Figure 5-7 Station and Comparator Version Screens

Setting Date and Time

In most situations, the station's internal clock is set for the current date and time for the location
in which it is installed. This ensures that timestamps associated with any status messages
provide correlation with the actual time of occurrence of the event.

The PC Date and PC Time fields provide the current date and time of the PC's clock, and are not
editable. The Device Date and Device Time fields are filled with the current date and time as
read from the station. These fields are editable and can be changed to the requirements of any
given installation.

To change the station’s date and /or time, perform the following procedure:

1. From the Tools menu, select Set device date and time. The Set Date and Time Screen
window appears.
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Set Date And Time Screen E|
R e PC Date And Tirme
E Connection configuration
jll  Set device date and time Lt AUt
Set IP and MAC address | = SRR
¥ Set device password
b Device Date And Time
Show CodePlug size
£ T
CodePlug upgrade Date (' -hit-0D) | hao0-01-01 |
Enable/Disable Station : T
fl Tirme (HH:MW: 530 | DE:53:03 I |
[ Ol ] [ Apply ] ’ Cancel ] ’ Help l
|Enter the device date in v™"Y-h-CO0 format.
2.  Edit the Date and/or Time fields as required for the site’s location.

3.  Click OK to save the Date and Time to the device and close the window. Click Apply to
save the Date and Time to the device without closing the window.

Codeplug Reports

A text version of the codeplug parameters and current settings may be:
» Printed to a printer connected to the PC: See “Printing a Codeplug Report” on page 5-31.

» Saved to a file on the PC hard disk: See “Saving the Codeplug Report to a File” on page
5-32.

Printing a Codeplug Report

To print the codeplug report on paper, perform the following procedure:

1. From the File menu, select Print Codeplug Report. The Print window appears.
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FEM Service  Configuration  Tools

Open Chrl+O
.§-E.|\.fe Chrl+5
Save As

.F‘_;e-;ad from Device Chrl+R
Write to Device Chrl-H

Properties

deplug Report

Save Codeplug Report
Software Qc-.wﬁlc-ad
Merge \Wildcard

Edt AR

~ Print range

CHAPTER 5: DIAGNOSTICS AND STATUS

- Printer

M ame:

Properties...

Status:
Type:
where:
Camment;

Ready
HP Lazer)et 5000 Series PS
laserethl0n

[~ Print to file

— Copies

Al

" Pages hom:{'l tor {3999

Mumber of copies: 1 *

v ]

Cancel

2.  Ifrequired, configure the printer connected to the RSS PC and then click Print. The RSS
program formats the report and sends it to the printer.

Saving the Codeplug Report to a File

To save the codeplug report to a file, perform the following procedure:

1. From the File menu, select Save Codeplug Report. The following browser window

appears.

FESN Service  Configuration  Tools

Open Chrl+0
-§a.ve Cil4s
Save s

R_e-ad fram Device Chrl+R
Write to Device

Chrl+w
Properties

Print Codeplug Report  Ctrl+P

Software Download
Merge Wildcard

Exit Alk+F4

Save i

6

My Recent
Documerts

£

Deskiop

Iy Documents

Iy Metweark
Flaces

|Ild:l My Documents

v & wEE

(53 &dobe

E| Corel User Files
[C5) Crestor

(L) My eBooks

.{3 My husic

ﬂﬂ Mty Pictures
E My Shapes

@ My Yideos

Files of type!  |Codeplug report files (* £) v

I | [sae ]
[conce |

Cancel
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2.  Ifrequired, browse to the directory where you want to store the codeplug data text file.
3.  Name the file by typing the filename in the Filename field. The file is saved as a .txt file.

4.  Click Save. The RSS program formats and then saves the codeplug data text file to disk.
Figure 5-8 provides an example of a saved codeplug report opened using a text editor.

B example.txt - Notepad

File Edt Format View Help

BASE ETATION PRODUCTE Codeplug Report ~
02/31/2005, 12:13:28 PM —

STATION CONFIGURATION

EYETEM TYPE CONVENTIONAL
ZERIAL NUMEER 44BCAX0252
STATION MAME BOSTON_FIRE_#3
HARDWARE PLATFORM QUANTAR

REX FREQUENCY BAND 1 =1ulu} BOGE-B25
RX FREQUENCY BAND 2 HONE

PA/EXCITER FREQ. BAND ano a5l-avo
PA POWER RATING 20 Watts
WIRELINE B-WIRE

WILODCARD ENHANCED

POWER EUPPLY AC LOW

BATTERY TYPE LEAD_ACID_LIN
STATION TYPE ANALOG OMLY
INTELLIREPEATER FREQ HNOHNE

FREQUENCY REFERENCE INTERNAL - ESTANDARD
SIMULCAET ENABLED
MULTI-CODED EQUELCH DISAELED

MRETI INTERFACE DISAELED

SITE NUMBER i

SCANNING RECEIVER DISAELED
MAIN/ETANDEY DISAELED

WIRELINE CONFIGURATION

WIRELINE OPERATION 4 WIRE FULL DUPLEX
CONEOLE PRIORITY (&809) DISAELED
REMOTE CONTROL TYPE TRC

TRC INPUT LINE 1
OUTBND AMALOG LNE TIMER 120 sec
COMPARATOR SPECTRA- TAC

FALL BACK IN-CABINET ENABLED

FALL BACK TIME 400 mEec
ETATUE TOMNE ENABLED

STATUE TONE FREQ 2175 Hz
WIRELINE EQUELCH DISAELED

SQUELCH THREEHOLD - 5O dBm

SQUELCH HYSTEREEIE it dB
RX SECURENET/ASTRO TO WL ENABLED
EQUALIZATION ENABLED
TRC: HLGT FREQUEMCY 217k Hz

AUTO LIMNE CTRL ENABLED

Figure 5-8 Example of a Saved Codeplug Report

Remote Station Disabling/Enabling

This feature is typically used to remotely disable and subsequently enable a station through an
RSS dial-up connection. When disabled, the station operates in “RSS Only” mode and cannot
transmit, receive, or respond to console commands. The station remains in this mode, even
during power cycles and resets, until an Enable command is issued.
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NoOTE

Disabling and enabling a station can also be performed locally through the RSS.
Perform this procedure while either locally connected to the station or connected remotely

through a dial-up connection.

1. To enable or disable a connected station, from the Tools menu, select Enable/Disable
Station. The Enable/Disable Station window appears.

Tols |20 Enable/Disable Station X
1 Zonnection configuration e ;
1 . . |This screen will allow you to permanently enable or
Set device date and time perwanently dizable the station.
Set IF and MAC address |

It Set device password /The Atation Enahle and Station Disable commands will
t =haow Codefl F - |reset the station. Remember that if the station resets
oy CodePlug size
e A 110 times within 10 minutes, the station will go into B35
ZodePlug upgrade

jonly mode. To recover from this, send another 5Station
Enable/Disable Station Enable commatd.

Stetion Enable | | Station Dissbe | [ Hep |
Station Status:  Enabled

2.  Depending on its current status (the three buttons at the bottom of the window), you can
either enable or disable the station:

* To disable: Click Station Disable. The station resets and commences RSS Only
operating mode.

¢ To enable: Click Station Enable. The station resets and commences normal
operating mode.

ASTRO-TAC Diagnostics

The comparator diagnostics screen verifies that the cooling fan functions properly. The fan turns
on when the comparator’s temperature reaches a predefined set point. To verify that the fan
functions, perform the following procedure:

1. Click Fan On. See the example below.
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Fan Test
1. Turn the Fan on - press "Fan On®
2. Werlfy that the fan is operating propetly

3. Set the Fan back to Auto mode - prags "Fan Auto”

Fan Status:
Help | Fan On | Fan Auto
2. Verify that the fan turns on. If the fan does not turn on, remove the comparator from

service and contact Motorola to replace the fan.

3.  Ifthe fan functions, click Fan Auto to return the fan to automatic operation.
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CHAPTER

Performing Post Repair

Alignment

Following replacement of certain station modules, as described in the Troubleshooting section
of the appropriate station functional service manual, alignment procedures may need to be
performed before placing the station back into service. The RSS program provides access to the
alignment routines required by QUANTAR/Quantro station modules.

Overview of Alignment Routines

6881085E35-AT

03/31/2015

The Alignment screens (see Figure 6-1) show the available alignment routines for the
QUANTAR/Quantro station products. The following is an overview of each alignment routine:

Rx Wireline (Line2/Line 4): Sets the desired wireline level that results from an RF
receive signal at 60% of system rated deviation.

Tx Wireline: Calibrates the gain of certain audio circuits on the wireline interface board
so that the desired level of audio signal from console results in a transmitted signal at 60%
of rated system deviation.

RSSI Calibrate: Calibrates the receiver circuitry used to derive the level of the received
RF signal.

Squelch Adjust: Provides the capability to set the level at which the receiver unsquelches.
Battery Equalization: Maintains proper charge and capacity for storage batteries.

Reference Oscillator (or UHSO): Calibrates the station reference oscillator circuit
(located in the station control module) to within the required frequency tolerance.

ASTRO Alignment and Test: Provides the capability to set the amount of delay (unique
to each site) before transmission for station in an ASTRO simulcast system.

ASTRO Pattern Generator: Allows the station to generate one of four ASTRO Project
25 test patterns for display and analysis on an R2670 analyzer.

TDATA Calibration: Calibrates deviation for low speed data signal from 6809 central
controller.

Power Output: Calibrates the output power at the PA rated level. On Quantro stations, it
calibrates the wattmeter, if installed.
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CHAPTER 6: PERFORMING POST REPAIR ALIGNMENT

* Tx Deviation Gain Adjust: Calibrates deviation-limiting hardware and software for
transmit linearity over entire Tx frequency range.

* Reference Modulation Compensation: Calibrates for low-frequency transmit deviation
linearity for DPL and data (including ASTRO) signals.

“ 4

W Reference Modulstion Compensstion | [ Bsttery Equalization | [ Sguelch Adjust | [l R)wireling (line 2)

] Reference Oscillator W T Deviation W Power Output [ RSS Calibration

Reference Oscillator Fregquency

1149 bl

Transmit Freguency 853.9125 MHzZ

l AUTO-MET 5 MHZ l l AUTO-RET 10 MHZ l

(e ) [Cone ] [ooer ]

Station Mote:  Station is Currently ACCESS DISABLED

Station Status: Mot Keyed

Figure 6-1 Reference Oscillator Alignment Screen

This chapter provides procedures for those alignment procedures not described elsewhere in this
guide or the station functional manual. Table 6-1 lists each alignment routine and where to find
the corresponding procedure. Note that some alignment routines must be performed as part of

routine maintenance and/or at the time of equipment installation, as indicated in parentheses on

the alignment screen.

Table 6-1 Alignment Procedures

Alignment Routine When Required
Rx Wireline (Line 2/Line 4) Station control module
Tx Wireline * Wireline interface module

« Station control module

RSSI Calibrate ¢ Receiver module
¢ Station control module

Location

“Procedure A: Rx Wireline Alignment Procedure”
on page 3-57

“Procedure E: Aligning TX Wireline Procedure” on
page 3-66

“Aligning Radio Signal Strength Indicator (RSSI)”
on page 3-68
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Table 6-1 Alignment Procedures (continued)

Alignment Routine

Squelch Adjust

When Required

¢ Receiver module
 Station control module

OVERVIEW OF ALIGNMENT ROUTINES

Location

“Aligning Squelch Adjust Procedure” on page 3-71

Battery Equalization

Routine maintenance only

“Equalizing Batteries” on page 3-73

Reference Oscillator (or UHSO)

Station control module

“Calibrating Reference Oscillator Procedure” on
page 3-75

ASTRO Alignment and Test

Station control module

“Setting ASTRO Tx Align and Test Procedure” on
page 3-82

ASTRO Pattern Generator Station control module “Generating ASTRO Test Patterns” on page 3-85

TDATA Calibration Station control module “TDATA Calibration (6809 Trunking Station
Only)” on page 3-88

Power Output * Power amplifier module “Aligning Power Output Procedure” on page 6-4 or

 Station control module

“Aligning Power Output Procedure for a Quantro
350W VHF Station” on page 6-7

Tx Deviation Gain Adjust

» Exciter module
 Station control module

“Aligning Tx Deviation Gain Adjust Procedure,
350W VHF Stations” on page 6-11

Reference Modulation
Compensation

¢ Exciter module
¢ Station control module

“Aligning Reference Modulation Compensation
Procedure” on page 6-14

Y

Before performing any of the station alignment procedures, you must dekey the
station transmitter. Click Access Disable from any alignment screen to access
disable the station. When finished with alignment, click Access Enable to de-
activate access disable and restore the station to normal operation.

Q IMPORTANT

When entering data in any of the alignment screens' fields, you must click Save to
accept the entry and save the changed value to the station. If you alter a parameter
value and exit the particular alignment screen without saving the changed value, the
station continues to operate using the changed value only until a station reset occurs
(either deliberately or due to an external cause, such as a momentary power failure).

6881085E35-AT 03/31/2015

If you “experiment” with a parameter value without intending to permanently
change the value, you must remember not to save the value and to reset the station to
restore the original parameter value(s).
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TEST EQUIPMENT FOR POST-REPAIR ALIGNMENT PROCEDURES CHAPTER 6: PERFORMING POST REPAIR ALIGNMENT

Test Equipment for Post-Repair Alignment Procedures

Performing the alignment procedures requires using the RSS program in conjunction with the
following test equipment:

*  Motorola R2001/R2670 communications analyzer (or equivalent)
* In-line wattmeter adapter (RTL4055B or equivalent)
* In-line wattmeter elements (ST1200 series or equivalent)

This equipment is used to inject and monitor test signals. The RSS provides the means of
adjusting various alignment parameters.

Aligning Power Output Procedure

NoTE

This procedure is not for the Quantro 350W VHF station. If you are aligning a
Quantro 350W station, refer “Aligning Power Output Procedure for a Quantro
350W VHF Station” on page 6-7.

This procedure is for QUANTAR stations with and without the high power booster option
because it is the power amplifier module internal to the QUANTAR station that requires
alignment, not the high power booster module. To align the station’s power output, perform the
following procedure:

1. Connect the station as shown in Figure 6-2.

k- M N |

An R2001 communications analyzer may be used as a wattmeter.

6-4 6881085E35-AT  03/31/2015



RADIO SERVICE SOFTWARE INSTRUCTION MANUAL ALIGNING POWER OUTPUT PROCEDURE

1. Remove N-type
connector from PA output

2. Connect cable from
wattmeter

Note: For Quantro stations,
connect wattmeter to
output of low pass filter

\ Note: Keep this
cable as short

as possible.

Gooo) & ¢ &
oooolsg 8
oooo)s g g

In-line wattmeter § g

adapter and element O / oo oojoo

) @ ®

7 R2001 communications
' analyzer

To TX antenna
or dummy loa

Figure 6-2 Power Output Alignment Setup
2. Set the R2001 analyzer Display to Monitor mode.

3.  Click Alignment Screens under Service in the navigation pane. The Alignment screen
appears.

4.  Click the Power Output tab. The Power Output screen appears.
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ALIGNING POWER OUTPUT PROCEDURE CHAPTER 6: PERFORMING POST REPAIR ALIGNMENT

_ 1 Baze Radio
= 4 Configuration W T Wireline u i it Teist Patt W TDATA Calibration
# Hardware Configuration W Reference Modulation Cotmpensation ] Battery Equalization | ] Souelch Adjust ] R Wireline (line 21
# Wireline Configuration o T ——
# Access Code Table B Reference Oscilator [ TxDevistion || @ Power Output @ RS Calioration
» .
#® Channel Information
# TRC Command Tabls
-
# RF Configuration Rated Power Qut 20 WATTS
- Porwver Read on Wattmeter 001 | WATTS
® wildCard Input Transtit Frequency  853.3125 MHz
# WildCard Outp
® wildCard St 1) Press the P4 INIT button.
= 4 Service Z) KEYUP the Station.
# “ersion 3) Enter power read on the wattmeter.
® Alignm 4) Press the ADJUST button and wait for Station response.
#® hietering Screen 5] If the 3tation is at desired power, presz the SAVE button.
# Status Regart Screen 6] If the station is not at desired power, repeat steps 3 and 4.
® Test And Miasuremert Screen
¥:Etatus.Ranet Note: If an error occurs during adjustwent, press the Pi INIT
button to clear the error and set the P4 to an initial
walue. Restart the alignment process.
[ P& IMIT ] [ KEYLP ] [ ADWUST ] l SANE J [ DEKEY ]

Station Maote:  Station is Currently ACCESS DISABLED

Station Status: Mot Keyed

5. Click KEYUP.
6.  Read the power output as displayed by the wattmeter.
7.  Enter the value displayed by the wattmeter into the Power Read on Wattmeter field.

8.  Click ADJUST. The station automatically adjusts its output power.

The power value displayed in the Rated Power Out field is determined by the PA
Power Rating selection in the Hardware Configuration screen. The value may differ
from the rated station power if the station is equipped with a circulator(s). For
example, a 225W station equipped with the triple circulator option results in 170W
in the Desired Power Out field (and thereinafter the power amplifier is calibrated at
170W). Refer to the Help screen for a listing of output power versus PA/circulator
combinations.

9. Click KEYUP to verify that the station correctly adjusted its output power to its rated
value.

e Ifthe PA FAIL LED turns on during the alignment procedure, click PA INIT and
proceed to step 5.

6-6 6881085E35-AT  03/31/2015



RADIO SERVICE SOFTWARE INSTRUCTION MANUAL ALIGNING POWER OUTPUT PROCEDURE FOR A QUANTRO 350W VHF STATION

* If the output power displayed on the wattmeter is not at the rated level, proceed to
step 6.

* If the output power displayed on the wattmeter is at the rated level, proceed to
step 10.

10. Click SAVE to save the calibrated value in memory. This may take up to 12 seconds.

Aligning Power Output Procedure for a Quantro 350W VHF
Station

This procedure is for Quantro 350W stations only. To align the station’s power output, perform
the following procedure:

1. Connect the station as shown in Figure 6-3.

Ll Nor= |

The circulator is bypassed using a male N-to-male N bullet connector (supplied with
the station) and requires the dummy load.
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ALIGNING POWER OUTPUT PROCEDURE FOR A QUANTRO 350W VHF STATION CHAPTER 6: PERFORMING POST REPAIR ALIGNMENT

Bypass Circulator with “Bullet”

Z\? Connector Here
MALE N -to-MALE N

CONNECTOR

= — T T

CIRCULATOR

RF OUTPUT
TO

TRANSMIT
ANTENNA

TRANSMIT RF LOW PASS FILTER
FROM {

POWER ==
AMPLIFIER
MODULE |
|
P |
Disconnect Disconnect I
Here Here I
50 OHM I
LOOAD THERMISTOR
- 50K @ 25°C MATES WITH !
J\iw m o o CONI\(I)ENCTOR 1
é PA POWER/TEMP 1
SENSE CABLE
|
HEAT SINK I
¥
-
-
- -
DUMMY IN-LINE
LOAD WATTMETER

Figure 6-3 Power Output Alignment Setup for Quantro 350W Stations

2.  Click Hardware Configuration in the navigation pane. The Hardware Configuration screen
appears.
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ALIGNING POWER OUTPUT PROCEDURE FOR A QUANTRO 350W VHF STATION

Serial Mumber: 443CAX0252

Harchware Platfarm:

R Fredg Band 1: WHF_R2 150-174 » | MHz
R FregBand 2 |MOME v | WHz

P& Powver Rating: 350 Watts with Mo Circulator %

Scanning Receiver: D-ISABLI-ED w

| Help || walidate Configuration |

Station Mame: | BOSTOM_FIRE_#3

System Type: -CQN\_;"EN_TIONAL w Station Type: .ANA!_O_GT ONLY ot |
Tx Freq Band: :VHE._R2 150-174 » | MHz

BEattery Type:  [WCME b
Options
Wireling: 'E-W_RE b WildCard: .ENH_A_NCED bl
Frecg Ret: INTERN.&.L - STANMDARD w Sinulcast Operation: :EN.&.BLED hd
Multi-Coded Souelch: | DISABLED v Phone Patch Interface:  DISABLED

MainiStandby: DISABLED

Select 350 Watts with No circulator in the PA Power Rating drop down list.

Click Channel Information in the navigation pane, then click the Advanced tab. The
Advanced Channel Information screen appears.

Channel Mumkber: 1| CHAMMEL® 1 of 4

Basic | Advanced

T Powver Cut

Mormal | 350 Wattz  Battery Backup: | 170 Wiatts

Time Cut Timers

Wit eline: 120 sec  Local 0 sec
Repeater: | B0 FEC

Alarin Tone

Ower Ajr: | DISABLED w Over Wireline: EMAELED

Repeater
Drop Out Delay: | 10 Fo-Ta
Audio Holg-Off: | 0 msec
Hear Clear
Compander: DISABLED

Moize Canceler:  |[DISABLED

Audio Filters Ry Sighal Inversion: .I.:JIS.&.BI._.ED o
Pre-emphasis:  |ENABLED -
. PTT Priority: | W=R=h=D=L
De-emphasis: |EMABLED v | Hi-Pass Fiter: [ENABLED v L :
Anslog Repeater Boost: _DIS.&.BLED ¥
[ Help ] ’ o Add Channel ] [ C,ZI Previous Channel ] [ Mext Channel E:> ] [ ¥ Delete Channel




ALIGNING POWER OUTPUT PROCEDURE FOR A QUANTRO 350W VHF STATION CHAPTER 6: PERFORMING POST REPAIR ALIGNMENT

5.  Set the Tx Power Out value to the desired station output power plus 40W. For example, if
the desired output power is 250W then you enter 290W in the Tx Power Out field. This
compensates for the fact that the output power alignment measurement point is changed
from after the circulator to before the circulator.

Although you can enter 350W in the Tx Power Out field, the maximum output
power, after the circulator, is limited to 310W.

6.  Click Alignment Screens under Service in the navigation pane. The Alignment screen
appears.

7.  Click the Power Output tab. The Power Output screen appears.

<) Biase Radio freli ) W T Wirelne : mulcast Test Patt M TDATA Calloration
=1 4 Configuration

# Hardware Configuration W Reference Modulstion Compensation | [ EiaﬂeryEquaI_iz_ation_ !E__Sqqelch_.&.djus’[ M R wireling (line 21

:Z‘Z”:;'::ggg;'i:g:m [ Reference Oscilatar [ T Devistion ® PowerOutpt | @ RSSICalioration

[

# Channel Information

® TRC Command Takle

. : : Rated Power Cut 20 WATTS

: e Power Read on Wattreter 001 | WaTTS

® WildCard Input Tranzmit Frequency 5339125 MHz

& WildCard Output

& WidCard State 1) Press the P4 INIT button.
D 23 Service 2] EEYUP the Station.

# “ersion Scree 3) Enter power read on the wattmeter.

# Alignment Sorken 4] Press the ADJUST button and wait for Station response.

# Metering Screen 5) If the 3tation is at desired power, press the SAVE button.

# Status Report Scréen &) If the station is not at desired power, repeat steps 3 and 4.

# Test And Meazureme

# Status Panel Screen Note: If an error occurs during adjustment, press the Pa INIT

button to clear the error and set the P4 to an initial
walue. Restart the alignment process.
[ P&, IMIT ] [ KEYLP J [ ADJUST ] l SaNE J [ DEKEY ]

8. Click KEYUP.

9.  Read the power output as displayed by the wattmeter.

10. Enter the value displayed by the wattmeter into the Power Read on Wattmeter field.
11.  Click ADJUST. The station automatically adjusts its output power.

12. Click KEYUP to verify that the station correctly adjusted its output power to its rated
value.

e Ifthe PA FAIL LED turns on during the alignment procedure, click PA INIT and
proceed to step 8.

e If the output power displayed on the wattmeter is not at the rated level, proceed to
step 9.

6-10 6881085E35-AT  03/31/2015



RADIO SERVICE SOFTWARE INSTRUCTION MANUAL ALIGNING Tx DEVIATION GAIN ADJUST PROCEDURE, 350W VHF STATIONS

* If the output power displayed on the wattmeter is at the rated level, proceed to
step 13.

13. Click SAVE to save the calibrated value in memory. This may take up to 12 seconds.

Aligning Tx Deviation Gain Adjust Procedure, 350W VHF
Stations

To set the station’s Tx Deviation Gain Adjust, perform the following procedure:
1.  Connect the station as shown in Figure 6-4.

2. Set the R2670 communications analyzer as follows:
* Display: Set to Read Deviation
* Narrow Bandwidth- NB Filter: Enabled
* High Pass Filter: 5 Hz
* Low Pass Filter: 20 kHz

*  R2670 Firmware Version: Must be 5.04.xx or later
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ALIGNING TX DEVIATION GAIN ADJUST PROCEDURE, 350W VHF STATIONS

CHAPTER 6: PERFORMING POST REPAIR ALIGNMENT

1. Remove N-type
connector from PA output

2. Connect cable from
wattmeter

Station

Note: For Quantro stations,
connect wattmeter to
output of low pass filter

4 Qoee
ARy,

\ Note: Keep this

cable as short
as possible.

R2670 communications analyzer

Figure 6-4 Tx Deviation Gain Adjust Alignment Setup

3.  Click Alignment in the navigation pane, then the Tx Deviation tab. The Tx Deviation
screen appears.
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4,

N
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TR Wireline ] cast [est Pattern W TOATA Calibration

M Reference Modulation Compensation_ [ Eiat_le_r_y Equalization | [ Sguelch Adjust | B R3COWireline line 2)

B Reference Oscilstor || @ TxDevistion | [ Power Output [ RsS Calibration

Deviation (kHz): | - Ky On Fregl

Stared Devigtion: 3.03

Devistion (kHZ): | Key On Freg 2

Stored Devistion: TS

Devigtion (kHz): | Key On Freg 3

Stored Deviation: 313

Devistion (kHz): | 3:2 Key On Freg 4

Stored Devistion: 325

Current Frequency (MHZ) 0.000000

Key On Status

Help

Station Mote:  Station is Currently ACCESS DISABLED

Station Status: Mot Keved

Click Key On Freql.

To avoid overloading the R2670 RF input, the station automatically limits its power
output to either one half power or approximately 100W, whichever is lower when
this alignment is performed.

Set the R2670 analyzer to the value displayed in the Current Frequency Is field.

Read the deviation on the analyzer display (shown as two numbers; one for + and one
for -). Enter the larger number into the Deviation (kHz) field for the first frequency.

Click DEKEY.

Repeat steps 4 through 7 for Freq2, Freq3, and Freq4. When done, click SAVE to save the
values.
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ALIGNING REFERENCE MODULATION COMPENSATION PROCEDURE CHAPTER 6: PERFORMING POST REPAIR ALIGNMENT

Aligning Reference Modulation Compensation Procedure

To set the Reference Modulation Compensation, perform the following procedure:

1. Connect the station as shown in Figure 6-5.
1. Remove N-type
connector from PA output

2. Connect cable from
wattmeter

Station

Note: For Quantro stations,
connect wattmeter to
output of low pass filter

\ Note: Keep this
cable as short

as possible.

R2001 communications analyzer

OoooOono
OoOooOono
OoOooOono
o @

000
000000000000

Figure 6-5 Reference Modulation Compensation Alignment Setup

2. Set the R2001 communications analyzer as follows:
* Frequency: Tx frequency of station
+ Display: Set to read modulation

* Bandwidth: Narrow

3. Click Alignment in the navigation pane then the Reference Modulation Compensation
tab. The following Reference Modulation Compensation screen appears.
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ALIGNING REFERENCE MODULATION COMPENSATION PROCEDURE

[ Reference Oscillator [ T Devistion W] Power Output W RSS! Calibration

@ Twirelne t ulcEs t 21T B TOATA Calibration

[ Reference Modulation Compensa‘riongl W] Battery Equalization | [ Squelch Acdiust | B RX Wireling (line 2)

STATION CURREMTLY MOT KEYED

[«J[J [»](»)

Current Freguency: 0.000000 MHz

Eeyup the station and obserwve the recovered audic wawveform. Use the Righti/Left
Arrow Buttons to adjust Reference Modulation until

the obzerwved squarewawe's horizontal portions are as near to a straight line as
possible. & sloped straight line is 0E. Then done, press 3AVE button after a
BEF MOD alignment is completed to sawve that alignment.

ALIGH REF MOD1 l I ALIGH REF MOD2 I l SANVE I

Help

Station Mote: Station is Currently ACCESS DISAELED

Station Status: Not Keyed

Click ALIGN REF MOD1.

To avoid overloading the analyzer’s RF input, the station automatically limits its
power output to either one half power or approximately 100 W, whichever is lower
when this alignment is performed.

Set the analyzer to the transmit frequency displayed in the Current Frequency: field. The
analyzer should display a square wave at approximately 10 Hz as shown in Figure 6-6.
The horizontal segments of the waveform should be as straight as possible, with no
noticeable droops or bumps.

Adjust the oscilloscope to be able to adequately view the waveform during
alignment.
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ALIGNING REFERENCE MODULATION COMPENSATION PROCEDURE CHAPTER 6: PERFORMING POST REPAIR ALIGNMENT

HORIZONTAL SEGMENTS MAY

BE SLANTED BUT MUST BE
HORIZONTAL SEG-
ﬁz—j’/:\szlGHT WITH NO DROOP OR MENTS MUST NOT BE
’ DROOP OR HUMP.

/, '/ / N (7 / \\\ N
L\—"\
. y € | 4
CORRECT WAVEFORM INCORRECT WAVEFORM

—
—

Figure 6-6 Waveform Examples

* If the waveform is acceptable, click SAVE and proceed to step 7.

* Ifthe waveform is not acceptable, click either the right or left arrows to adjust the
station’s output until the waveform is acceptable. Click SAVE and proceed to step 5.

6. Click DEKEY.

7.  Perform steps 5 through 7 for ALIGN REF MOD2.
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CHAPTER

Version Compatibility and

Upgrades

Periodically, Motorola may release an upgraded version of the RSS program with a companion
release of station firmware. Each upgraded version typically provides support for new station
features. The following information provides details on RSS compatibility and the relationship
between the RSS program, station firmware, and station hardware.

Associated with each RSS version, are corresponding station firmware versions. QUANTAR
firmware releases prior to R9.00 consisted of a four IC EPROM set for the station control board,
a two EPROM set for the wireline board and one EPROM for the exciter. QUANTAR release
R9.00 and later releases utilized a Flash download to a single SIMM on the station control board
which also contains the wireline firmware version. The exciter board continues to use a single
EPROM.

Prior to Release R07.02.02

6881085E35-AT

03/31/2015

The release numbering format for all RSS releases prior to R07.02.02 is RX. XX with each major
release resulting in an incremented release number, such as R1.00 to R2.00, and minor releases
resulting in an incremented point number, such as R3.01. For the RSS, this release number is
printed on the RSS CD and appears in the About window.

N

The release numbering scheme was not implemented in the initial release of the RSS
and station firmware. The initial RSS release was numbered R01.19.17. This
version is considered release R1.00.
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BEGINNING WITH RELEASE R7.02.02 CHAPTER 7: VERSION COMPATIBILITY AND UPGRADES

Beginning with Release R7.02.02

The release numbering format for all RSS releases beginning with R7.02.02 is RXX.XX.XX,
with each major release resulting in an incremented release number such as R08.00.00 to
R09.00.00, minor releases resulting in the middle two digits being incremented, such as
R09.01.00, and maintenance releases resulting in the last two digits being incremented, such as
R09.01.01. For this RSS, the release number is printed on the RSS CD and appears in the About
window.

N

When contacting Motorola for RSS technical support, be sure to provide the
complete version information as displayed in the About window by clicking
Version Details.

RSS Program Version and Station Firmware Relationship

Each RSS program version is accompanied with a simultaneous upgrade release of the station
software. Table 7-1 through Table 7-6 describe the relationships between RSS program versions,
IC part numbers and conventional, 6809 trunking, and IntelliRepeater station software versions.
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RADIO SERVICE SOFTWARE INSTRUCTION MANUAL RSS PROGRAM VERSION AND STATION FIRMWARE RELATIONSHIP

Table 7-1 TRN7475' and TRN7667' Station Control Boards RSS Compatibility

RSS Conventional/6809 Trunking IntelliRepeater/SmartZone
Version : :
Rel Release IC/ Firmware Release IC/ Firmware
elease : :
Part No. Version? Part No. Version?
scu: SCM: B011.01.009 SCM: IR: 8.14
R1.00 (called Rl 'O(_) U653 5191020C4 WL: B011.01.006 822.0 U653 5191022C03 | Comb WL: 930504
RO1.19.1 7) (Conventlonal U654 5191020C42 EXC: B011.01.003 U654 5191022C04 EXC: 7.11
WL: WL:
Only) U134 5191013H14 U134 5191013H12
ES 5191013H13 U135 5191013H11
EXC: EXC: U3701 5191012H98
U3701 5191012168
scm: SCM: B013.02.015 scm: IR: 10.26
R2.00 R2.00 U653 5191020C47 | WL: B013.02.007 8223 U653 5191022C05 | WLB: B013.02.007
U654 5191020C48 | EXC: B013.02.004 Ue54 5191022C06 | EXC: B013.02.004
WL: WL:
U134 5191013H18 U134 5191013H18
U135 5191013H17 U135 5191013H17
EXC: EXC: U3701 5191012L71
u3701 5191012L71
scu: SCM: B013.03.007 SCM: IR:11.69
R3.00 R3.00 U653 5191020C49 | WL: B013.03.003 822.7 U653 5191022C11 WL: B013.03.007
U654 5191020C50 | EXC: B013.03.003 Ue54 5191022C12  |EXC: B013.03.006
WL: WL:
U134 5191013H20 U134 5191013H22
ES 5191013H19 U135 5191013H21
EXC: EXC: U3701 5181012L73
u3701 5191012L72
scM: SCM: B013.03.013
R3.01 R3.01 U653 5191020C51 WL: B013.03.007
U654 5191020C52 | EXC: B013.03.006
WL:
U134 5191013H22
U135 5191013H21
EXC:
U3701 5191012L73
scm: SCM: B013.04.007
R4.00 R4.01 U653 5191022C13 | WL: B013.04.004
U654 5191022C14 | EXC: B013.04.004
WL:
U134 5191013H26
U135 5191013H25
EXC:
u3701 5191012L75
N/A N/A scM: IR: 11.69
R5.00 R5.01 SZ27E  iess 5191022C11 WL: B013.03.007
Ue54 5191022C12  |EXC: B013.03.006
WL:
U134 5191013H22
U135 5191013H21
EXC:
3701 5181012L73
Notes:
1.There is no further development for these control boards
2. The firmware versions may be displayed by selecting Status Report from the Service menu. Exciter firmware version
numbers (Conventional/6809 Trunking) are not displayed for RSS Releases R1.00 through R3.01. IR and Exciter firmware
version numbers (IntelliRepeater/SmartZone) are not displayed.
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RSS PROGRAM VERSION AND STATION FIRMWARE RELATIONSHIP CHAPTER 7: VERSION COMPATIBILITY AND UPGRADES

Table 7-2 TTN4094' and TRN7900" Station Control Boards RSS Compatibility

RSS Conventional/6809 Trunking IntelliRepeater/SMARTZONE
Version Firmware IC/ Firmware
Release | Release IC/Part No. ) Release )

Version Part No. Version
SCM: SCM: B013.05.07 SCM: IR: 11.69
RSOO RSOO ues1 5191020H09 WL: B013.05.001 8227 U653 5191022C11 WL: B013.03.007
U652 5191020H10 EXC: B013.05.02 U654 5191022C12 EXC: B013.03.006
U653 5191020H11 WL:
U654 5191020H12 U134 5191013H22
WL: U135 5191013H21
U134 5191013H28 EXC: U3701 5181012L73
U135 5191013H27
EXC:
U3701 5191012P13
SCM: SCM: B013.05.07 SCM: IR: 13.11
RSOI ues1 5191020H13 WL: B013.05.001 SZZ7E U651 5191020H21 WL: B013.05.001
U652 5191020H14 EXC: B013.05.02 U652 5191020H22 EXC: B013.05.002
U653 5191020H15 U653 5191020H23
U654 5191020H16 U654 5191020H24
WL: WL:
U134 5191013H30 U134 5191013H28
U135 5191013H29 U135 5191013H27
EXC: EXC: U3701 5191012P13
U3701 5191012P13
SCM: SCM: 15.06.009 SCM: IR: 15.06.514
R6OO R6OO ues1 5191020L01 WL: 15.06.004 82203 U651 5191022C29 WL: 15.06.004
U652 5191020L02 EXC: 13.05.002 U652 5191022C30 EXC: 13.05.002
U653 5191020L03 U653 5191022C31
U654 5191020L04 U654 5191022C32
WL: WL:
U134 5191013H66 U134 5191022H66
U135 5191013H65 U135 5191022H65
EXC: EXC: U3701 5191013P13
U3701 5191013P14
SCM: SCM: 15.06.009 SCM: IR: 16.06.521
R601 U651 5191020L01 WL: 15.06.011 82203 U651 5191022C33 WL: 16.06.011
U652 5191020L02 EXC: 13.05.002 U652 5191022C34 EXC: 13.05.002
U653 5191020L03 U653 5191022C35
U654 5191020L04 U654 5191022C36
WL: WL:
U134 5191013H68 U134 5191013H68
U135 5191013H67 U135 5191013H67
EXC: EXC: U3701 5191013P13
U3701 5191013P14
SCM: SCM: 16.06.018 SCM: IR: 16.06.521
R602 ues1 5191020L05 WL: 16.06.013 82203 U651 5191022C33 WL: 16.06.013
U652 5191020L06 EXC: 13.05.002 U652 5191022C34 EXC: 13.05.002
U653 5191020L07 U653 5191022C35
U654 5191020L08 U654 5191022C36
WL: WL:
U134 5191013H70 U134 5191013H70
U135 5191013H69 U135 5191013H69
EXC: EXC: U3701 5191013P13
U3701 5191013P14
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Table 7-2 TTN4094' and TRN7900" Station Control Boards RSS Compatibility (continued)

RSS Conventional/6809 Trunking IntelliRepeater/SMARTZONE
Version Firmware Ic/ Firmware
Release | Release IC/Part No. D) Release )

Version Part No. Version
SCM: SCM: 016.07.015 SCM: IR: 16.06.521
R700 R700 ues1 5191020L13 WL: 016.07.008 52203 U651 5191022C33 WL:16.07.008
U652 5191020L14 EXC: 16.06.001 U652 5191022C34 EXC: 16.06.001
U653 5191020L15 U653 5191022C35
U654 5191020L16 U654 5191022C36
WL: WL:
U134 5191013H74 U134 5191013H74
U135 5191013H73 U135 5191013H73
EXC: EXC: U3701 5191012P14
U3701 5191012P14
SCM: SCM: 016.07.026 SCM: IR: 16.06.521
R701 ues1 5191020L17 WL: 016.07.013 82203 U651 5191022C33 WL: 16.07.013
U652 5191020L18 EXC: 016.06.001 U652 5191022C34 EXC: 16.06.001
U653 5191020L19 U653 5191022C35
U654 5191020L20 U654 5191022C36
WL: WL:
U134 5191013H76 U134 5191013H76
U135 5191013H75 U135 5191013H75
EXC: EXC: U3701 5191012P14
U3701 5191012P14
SCM: SCM: 016.07.030 SCM: IR: 16.06.521
R702 U651 5191020L21 WL: 016.07.014 82203 U651 5191022C33 WL: 16.07.014
U652 5191020L22 EXC: 016.06.001 U652 5191022C34 EXC: 16.06.001
U653 5191020L23 U653 5191022C35
U654 5191020L24 U654 5191022C36
WL: WL:
U134 5191013H78 U134 5191013H78
U135 5191013H77 U135 5191013H77
EXC: EXC: U3701 5191012P14
U3701 5191012P14
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RSS PROGRAM VERSION AND STATION FIRMWARE RELATIONSHIP CHAPTER 7: VERSION COMPATIBILITY AND UPGRADES

Table 7-2 TTN4094' and TRN7900" Station Control Boards RSS Compatibility (continued)

RSS Conventional/6809 Trunking IntelliRepeater/SMARTZONE
Version Firmware Ic/ Firmware
Release | Release IC/Part No. D) Release )

Version Part No. Version
SCM: SCM: 016.07.034 SCM: IR: 16.06.521
R070202 R703 ues1 5191020L25 WL: 016.07.018 52203 U651 5191022C33 WL: 16.07.018
U652 5191020L26 EXC: 016.07.001 U652 5191022C34 EXC: 16.06.001
U653 5191020L27 U653 5191022C35
U654 5191020L28 U654 5191022C36
WL: WL:
U134 5191013H99 U134 5191013H99
U135 5191013H98 U135 5191013H98
EXC: EXC: U3701 5191012P14
U3701 5191012P14
SCM: IR: 16.08.503
R80 82203 U651 5191022C37 WL: 16.07.018
U652 5191022C38 EXC: 16.06.001
U653 5191022C39
U654 5191022C41
WL:
U134 5191013H99
U135 5191013H98
EXC: U3701 5191012P14
SCM: SCM: 016.08.004 SCM: IR: 16.08.508
R81 ues1 5191020L37 WL: 016.08.002 82203 U651 5191022C46 WL: 16.08.002
U652 5191020L38 EXC: 016.07.001 U652 5191022C47 EXC: 16.06.001
U653 5191020L39 U653 5191022C48
U654 5191020L40 U654 5191022C49
WL: WL:
U134 5191013L28 U134 5191013L28
U135 5191013L27 U135 5191013L27
EXC: EXC: U3701 5191012P14
U3701 5191012P14
R82 SCM: SCM: 016.08.006
U651 5191020L88 WL: 016.08.002
U652 5191020L89 EXC: 016.07.001
U653 5191020L90
U654 5191020L91
WL:
U134 5191013L28
U135 5191013L27
EXC:
U3701 5191012P14
SCM: SCM: 016.08.008 SCM: IR: 16.08.508
R83 ues1 PC5091104000008008 | WL: 016.08.003 822'0'3 U651 5191022C46 WL: 16.08.003
U652 PC5091204000008008 |EXC: 016.07.001 U652 5191022C47 EXC: 16.06.001
U653 PC5091304000008008 U653 5191022C48
U654 PC5091404000008008 U654 5191022C49
WL: WL:
U134 PC5095104000008003 U134 PC5095104000008003
U135 PC5095204000008003 U135 PC5095204000008003
EXC: EXC:
U3701 5191012P14 U3701 5191012P14
R85 SCM: SCM: 016.08.010 52203 SCM: IR: 16.08.511
U651 PC5091104000008010 |WL: 016.08.003 U651 PC5091104000008511 WL: 16.08.003
U652 PC5091204000008010 |EXC: 016.07.001 U652 PC5091204000008511 EXC: 16.06.001
U653 PC5091304000008010 U653 PC5091304000008511
U654 PC5091404000008010 U654 PC5091404000008511
WL: WL:
U134 PC5095104000008003 U134 PC5095104000008003
U135 PC5095204000008003 U135 PC5095204000008003
EXC: EXC:
U3701 5191012P14 U3701 5191012P14

Notes:
1. No further development for these control boards

2. The firmware versions may be displayed by selecting Status Report from the Service menu. IR and Exciter firmware
version numbers (IntelliRepeater/SMARTZONE) are not displayed.
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RADIO SERVICE SOFTWARE INSTRUCTION MANUAL

RSS PROGRAM VERSION AND STATION FIRMWARE RELATIONSHIP

Table 7-3 CLN6960, CLN6961, CLN6873, and CLN7060 Station Control Boards (with Software Download

Capability; Non-IntelliRepeater 5.0 Stations) RSS Compatibility

Conventional/6809 Trunking

IntelliRepeater/SMARTZONE

RSS
|\:‘IeIrS|on Release Software/IC Software Release Software/IC Software
Sl Part Numbers Version'! Part Numbers Version'
R900 SCM: SCM: SC_020_09_017 SZ3O SCM: SCM: IR_020_09_519
P651 SIMM 0180706F52 WL: WL_020_09_015 P651 SIMM 0180706F51 WL: WL_020_09_015
App Sftwr PC5091103000009017 Boot: B2_020_09_012 App Sftwr PC5091103000009519 Boot: B2_020_09_012
Boot2 PC5091002000009012 EXC: 020.09.001 Boot2 PC5091002000009012 EXC: 020.09.001
WL: WL:
U134 PC5095201000009008 U134 PC5095201000009008
U135 PC5095101000009008 U135 PC5095101000009008
App Sftwr PC5095103000009015 App Sftwr PC5095103000009015
EXC: PC5093104000009001 EXC: PC5093104000009001
SCM: SCM: SC_020_09_028 SCM: SCM: IR_020_09_528
R090000 R901 P651 SIMM 0180706F52 WL: WL_020_09_022 SZ3O P651 SIMM 0180706F51 WL: WL_020_09_022
App Sftwr PC5091103000009028 Boot: B2_020_09_012 App Sftwr PC5091103000009528 Boot: B2_020_09_012
Boot2 PC5091002000009012 EXC: 020.09.001 Boot2 PC5091002000009012 EXC: 020.09.001
WL: WL:
U134 PC5095201000009008 U134 PC5095201000009008
U135 PC5095101000009008 U135 PC5095101000009008
App Sftwr PC5095103000009022 App Sftwr PC5095103000009022
EXC: PC5093104000009001 EXC: PC5093104000009001
SCM: SCM: SC_020_09_031 2 SCM: SCM: IR_020_09_533
R090201 R902 P651 SIMM 0180706F52 WL: WL_020_09_022 SZZO3 P651 SIMM 0180706F51 WL: WL_020_09_022
App Sftwr PC5091103000009031 Boot: B2_020_09_014 and App Sftwr PC5091103000009533 | Boot: B2_020_09_014
Boot2 PC5091002000009014 EXC: 020.09.001 Boot2 PC5091002000009014 | EXC: 020.09.001
WL: SZ3.0 |we:
U134 PC5095201000009008 U134 PC5095201000009008
U135 PC5095101000009008 U135 PC5095101000009008
App Sftwr PC5095103000009022 App Sftwr PC5095103000009022
EXC: PC5093104000009001 EXC: PC5093104000009001
SCM: SCM: SC_020_09_042 SCM: SCM: IR_020_09_542
R090300 R903 P651 SIMM 0180706F52 WL: WL_020_09_028 P651 SIMM 0180706F51 WL: WL_020_09_028
App Sftwr PC5091103000009042 Boot: B2_020_09_016 App Sftwr PC5091103000009542 Boot: B2_020_09_016
Boot2 PC5091002000009016 EXC: 020.09.001 Boot2 PC5091002000009016 | EXC: 020.09.001
WL: WL:
U134 PC5095201000009008 U134 PC5095201000009008
U135 PC5095101000009008 U135 PC5095101000009008
App Sftwr PC5095101000009028 App Sftwr PC5095101000009028
EXC: PC5093104000009001 EXC: PC5093104000009001
R9.04 |scm: SCM: SC_020_09_044 SCM: SCM: IR_020_09_544
P651 SIMM 0180706F52 WL: WL_020_09_028 P651 SIMM 0180706F51 WL: WL_020_09_028
App Sftwr PC5091103000009044 Boot: B2_020_09_016 App Sftwr PC5091103000009544 | Boot: B2_020_09_016
Boot2 PC5091002000009016 EXC: 020.09.003 Boot2 PC5091002000009016 | EXC: 020.09.003
WL: WL:
U134 PC5095201000009008 U134 PC5095201000009008
U135 PC5095101000009008 U135 PC5095101000009008
App Sftwr PC5095101000009028 App Sftwr PC5095101000009028
EXC: PC5093104000009003 EXC: PC5093104000009003
R90403 SCM: SCM: SC_020_09_044 SCM: SCM: IR_020_09_544
P651 SIMM 0180706F52 WL: WL_020_09_028 P651 SIMM 0180706F51 WL: WL_020_09_028
App Sftwr PC5091103000009044 Boot: B2_020_09_021 App Sftwr PC5091103000009544 | Boot: B2_020_09_021
Boot2 PC5091002000009021 EXC: 020.09.003 Boot2 PC5091002000009021 EXC: 020.09.003
WL: WL:
U134 PC5095201000009008 U134: PC5095201000009008
U135 PC5095101000009008 U135: PC5095101000009008
App Sftwr PC5095101000009028 App Sftwr:  PC5095101000009028
EXC: PC5093104000009003 EXC: PC5093104000009003
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RSS PROGRAM VERSION AND STATION FIRMWARE RELATIONSHIP

CHAPTER 7: VERSION COMPATIBILITY AND UPGRADES

Table 7-3 CLN6960, CLN6961, CLN6873, and CLN7060 Station Control Boards (with Software Download
Capability; Non-IntelliRepeater 5.0 Stations) RSS Compatibility (continued)

Conventional/6809 Trunking

IntelliRepeater/SMARTZONE

RSS
l\qlelrswn S Software/IC Software e Software/IC Software
szl Part Numbers Version' Part Numbers Version'

SCM: SCM: SC_020_09_055 2 SCM: SCM: IR_020_09_552
R09 05 . 00 R9 . 05 P651 SIMM 0180706F52 WL: WL_020_09_033 SZZ 03 P651 SIMM 0180706F51 WL: WL_020_09_033

App Sftwr PC509110300009055 Boot: B2_020_09_022 and App Sftwr PC509110300009552 Boot: B2_020_09_022

Boot2 PC5091002000009022 EXC: 020.09.004 Boot2 PC5091002000009022 EXC: 020.09.004

WL: SZ3.0 |weL:

U134 PC5095201000009008 U134 PC5095201000009008

U135 PC5095101000009008 U135 PC5095101000009008

App Sftwr PC509500100009033 App Sftwr  PC509500100009033

EXC: PC5093104000009004 EXC: PC5093104000009004

SCM: SCM: SC_020_09_062 SCM: SCM: IR_020_09_558
R09 06 : 00 R9 : 06 P651 SIMM 0180706F52 WL: WL_020_09_034 P651 SIMM 0180706F51 WL: WL_020_09_034

App Sftwr PC509110300009062 Boot: B2_020_09_025 App Sftwr PC509110300009558 Boot: B2_020_09_025

Boot2 PC5091002000009025 EXC: 020.09.004 Boot2 PC5091002000009025 EXC: 020.09.004

WL: WL:

U134 PC5095201000009008 U134 PC5095201000009008

U135 PC5095101000009008 U135 PC5095101000009008

App Sftwr PC509500100009034 App Sftwr PC509500100009034

EXC: PC5093104000009004 EXC: PC5093104000009004

SCM: SCM: SC_020_09_068 SCM: SCM: IR_020_09_564
R09 07 : 00 R9 : 07 P651 SIMM 0180706F52 WL: WL_020_09_036 P651 SIMM 0180706F51 WL: WL_020_09_036

App Sftwr PC509F10300009068 Boot: B2_020_09_026 App Sftwr PC509F10400009564 Boot: B2_020_09_026

Boot2 PC5091002000009026 EXC: 020.09.005 Boot2 PC5091002000009026 EXC: 020.09.005

WL: WL:

U134 PC5095201000009008 U134 PC5095201000009008

U135 PC5095101000009008 U135 PC5095101000009008

App Sftwr PC509500100009036 App Sftwr PC509500100009036

EXC: PC5093104000009005 EXC: PC5093104000009005

SCM: SCM: SC_020_10_006 SCM: SCM: IR_020_10_506
RlOOOOO Rl O.OO P651 SIMM 0180706F52 WL: WL_020_10_001 P651 SIMM 0180706F51 WL: WL_020_10_001

App Sftwr PC509F10300010002 Boot: B2_020_10_001 App Sftwr PC509F10400010502 Boot: B2_020_10_001

Boot2 PC5091002000010001 EXC: 020.09.005 Boot2 PC5091002000010001 EXC: 020.09.005

WL: WL:

U134 PC5095204000009813 U134 PC5095204000009813

U135 PC5095104000009813 U135 PC5095104000009813

App Sftwr PC509500100010001 App Sftwr PC509500100010001

EXC: PC5093104000009005 EXC: PC5093104000009005

SCM: SCM: SC_020_10_013 SCM: SCM: IR_020_10_513
R100100 RlOOI P651 SIMM 0180706F52 WL: WL_020_10_001 P651 SIMM 0180706F51 WL: WL_020_10_001

App Sftwr PC509F10300010013 Boot: B2_020_10_001 App Sftwr PC509F10400010513 Boot: B2_020_10_001

Boot2 PC5091002000010001 EXC: 020.09.005 Boot2 PC5091002000010001 EXC: 020.09.005

WL: WL:

Ui134 PC5095204000009813 U134 PC5095204000009813

U135 PC5095104000009813 U135 PC5095104000009813

App Sftwr PC509500100010001 App Sftwr PC509500100010001

EXC: PC5093104000009005 EXC: PC5093104000009005

SCM: SCM: SC_020_10_021 SCM: SCM: IR_020_10_520
R100200 Rl 002 P651 SIMM 0180706F52 WL: WL_020_10_007 P651 SIMM 0180706F51 WL: WL_020_10_007

App Sftwr PC509F 10300010021 Boot: B2_020_10_001 App Sftwr PC509F10400010520 Boot: B2_020_10_001

Boot2 PC5091002000010001 EXC: 020.09.005 Boot2: PC5091002000010001 EXC: 020.09.005

WL: WL:

Ui134 PC5095204000010806 U134 PC5095204000010806

U135 PC5095104000010806 U135 PC5095104000010806

App Sftwr PC509500100010007 App Sftwr PC509500100010007

EXC: PC5093104000009005 EXC: PC5093104000009005

SCM: SCM: SC_020_10_030 2 |scm: SCM: IR_020_10_527
Rl 003 00 Rl 003 P651 SIMM 0180706F52 WL; WL_020_10_008 82203 P651 SIMM 0180706F51 WL: WL_020_10_008

App Sftwr PC509F 10300010030 Boot; B2_020_10_002 and App Sftwr PC509F10400010527 Boot: B2_020_10_002

Boot2 PC5091002000010002 EXC: 020.09.005 Boot2 PC5091002000010002 EXC: 020.09.005

WL: SZ3.0 |weL:

U134 PC5095204000010807 U134 PC5095204000010807

U135 PC5095104000010807 U135 PC5095104000010807

App Sftwr PC509500100010008 App Sftwr PC509500100010008

EXC: PC5093104000009005 EXC: PC5093104000009005

scu: SCM: SC_020_10_042 2 |scm: SCM: IR_020_10_536
Rl 00400 Rl 004 P651 SIMM 0180706F52 WL: WL_020_10_008 82203 P651 SIMM 0180706F51 WL: WL_020_10_008

App Sftwr PC509F 10300010042 Boot: B2_020_10_003 and App Sftwr PC509F10400010536 Boot: B2_020_10_003

Boot2 PC5091002000010003 EXC: 020.09.005 Boot2 PC5091002000010003 EXC: 020.09.005

wL: SZ3.0 |we:

U134 PC5095204000010807 U134 PC5095204000010807

U135 PC5095104000010807 U135 PC5095104000010807

App Sftwr PC509500100010008 App Sftwr PC509500100010008

EXC: PC5093104000009005 EXC: PC5093104000009005
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RADIO SERVICE SOFTWARE INSTRUCTION MANUAL

RSS PROGRAM VERSION AND STATION FIRMWARE RELATIONSHIP

Table 7-3 CLN6960, CLN6961, CLN6873, and CLN7060 Station Control Boards (with Software Download

Capability; Non-IntelliRepeater 5.0 Stations) RSS Compatibility (continued)

Conventional/6809 Trunking

IntelliRepeater/SMARTZONE

RSS
l\qlelrswn S Software/IC Software e Software/IC Software
szl Part Numbers Version' Part Numbers Version'

SCM: SCM: SC_020_10_049 2 SCM: SCM: IR_020_10_543
RlOOSOO R1005 P651 SIMM 0180706F52 WL: WL_020_10_014 82203 P651 SIMM 0180706F51 WL: WL_020_10_014

App Sftwr PC509F 10300010049 Boot: B2_020_10_008 and App Sftwr PC509F10400010543 Boot: B2_020_10_008

Boot2 PC5091002000010008 EXC: 020.09.005 Boot2 PC5091002000010008 EXC: 020.09.005

WL: SZ3.0 |weL:

U134 PC5095204000010812 U134 PC5095204000010812

U135 PC5095104000010812 U135 PC5095104000010812

App Sftwr PC509500100010014 App Sftwr PC509500100010014

EXC: PC5093104000009005 EXC: PC5093104000009005

SCM: SCM: SC_020_10_058 SCM: SCM: IR_020_10_552
R100600 R1006 P651 SIMM 0180706F52 WL: WL_020_10_018 SZ3O P651 SIMM 0180706F51 WL: WL_020_10_018

App Sftwr PC509F10300010058 Boot: B2_020_10_012 App Sftwr PC509F10400010552 Boot: B2_020_10_012

Boot2 PC5091002000010012 EXC: 020.09.005 Boot2 PC5091002000010012 EXC: 020.09.005

WL: WL:

U134 PC5095204000010816 U134 PC5095204000010816

U135 PC5095104000010816 U135 PC5095104000010816

App Sftwr PC509500100010018 App Sftwr PC509500100010018

EXC: PC5093104000009005 EXC: PC5093104000009005

Rl 007 SCM: SCM: SC_020_10_066 SZ3 O SCM: SCM: IR_020_10_560

P651 SIMM 0180706F52 WL: WL_020_10_021 P651 SIMM 0180706F51 WL: WL_020_10_021

App Sftwr PC509F10300010066 Boot: B2_020_10_016 App Sftwr PC509F10400010560 Boot: B2_020_10_016

Boot2 PC5091002000010016 EXC: 020.09.005 Boot2 PC5091002000010016 EXC: 020.09.005

WL: WL:

U134 PC5095204000010816 U134 PC5095204000010816

U135 PC5095104000010816 U135 PC5095104000010816

App Sftwr PC509500100010021 App Sftwr PC509500100010021

EXC: PC5093104000009005 EXC: PC5093104000009005

SCM: SCM: SC_020_10_066 SCM: SCM: IR_020_10_565
R100700 RIO.OS P651 SIMM 0180706F52 WL: WL_020_10_021 SZ3.O P651 SIMM 0180706F51 WL: WL_020_10_021

App Sftwr PC509F10300010066 Boot: B2_020_10_016 App Sftwr PC509F10400010565 Boot: B2_020_10_016

Boot2 PC5091002000010016 EXC: 020.09.005 Boot2 PC5091002000010016 EXC: 020.09.005

WL: WL:

U134 PC5095204000010816 U134 PC5095204000010816

U135 PC5095104000010816 U135 PC5095104000010816

App Sftwr PC509500100010021 App Sftwr PC509500100010021

EXC: PC5093104000009005 EXC: PC5093104000009005

Rl 009 SCM: SCM: SC_020_10_080 SZ3 0 SCM: SCM: IR_020_10_578

P651 SIMM 0180706F52 WL: WL_020_10_021 P651 SIMM 0180706F51 WL: WL_020_10_021

App Sftwr PC509F10300010080 Boot: B2_020_10_016 App Sftwr PC509F10400010578 Boot: B2_020_10_016

Boot2 PC5091002000010016 EXC: 020.09.005 Boot2 PC5091002000010016 EXC: 020.09.005

WL: WL:

Ui134 PC5095204000010816 U134 PC5095204000010816

U135 PC5095104000010816 U135 PC5095104000010816

App Sftwr PC509500100010021 App Sftwr PC509500100010021

EXC: PC5093104000009005 EXC: PC5093104000009005

SCM: SCM: SC_020_10_086 SCM: SCM: IR_020_10_584
RlOOSOO RlOIO P651 SIMM 0180706F52 WL: WL_020_10_021 SZ30 P651 SIMM 0180706F51 WL: WL_020_10_021

App Sftwr PC509F 10300010086 Boot: B2_020_10_019 App Sftwr PC509F104000010584 Boot: B2_020_10_019

Boot2 PC5091002000010019 EXC: 020.09.005 Boot2 PC5091002000010019 EXC: 020.09.005

WL: WL:

Ui134 PC5095204000010816 U134 PC5095204000010816

U135 PC5095104000010816 U135 PC5095104000010816

App Sftwr PC509500100010021 App Sftwr PC509500100010021

EXC: PC5093104000009005 EXC: PC5093104000009005

SCM: SCM: SC_020_10_095 SCM: SCM: IR_020_10_593
Rl O 1 1 00 Rl 0 1 1 P651 SIMM 0180706F52 WL: WL_020_10_025 SZ3 O P651 SIMM 0180706F51 WL: WL_020_10_025

App Sftwr PC509F 10300010095 Boot: B2_020_10_022 App Sftwr PC509F104000010593 Boot: B2_020_10_022

Boot2 PC5091002000010022 EXC: 020.09.005 Boot2 PC5091002000010022 EXC: 020.09.005

WL: WL:

U134 PC5095204000010816 U134 PC5095204000010816

U135 PC5095104000010816 U135 PC5095104000010816

App Sftwr PC509500100010025 App Sftwr PC509500100010025

EXC: PC5093104000009005 EXC: PC5093104000009005

SCM: SCM: SC_020_10_101 SCM: SCM: IR_020_10_599
R101200 R1012 P651 SIMM 0180706F52 WL: WL_020_10_025 SZ3O P651 SIMM 0180706F51 WL: L_020_10_025

App Sftwr PC509F10300010101 Boot: B2_020_10_022 App Sftwr PC509F104000010599 Boot: B2_020_10_022

Boot2 PC5091002000010022 EXC: 020.09.005 Boot2 PC5091002000010022 EXC: 020.09.005

WL: WL:

U134 PC5095204000010816 U134 PC5095204000010816

U135 PC5095104000010816 U135 PC5095104000010816

App Sftwr PC509500100010025 App Sftwr PC509500100010025

EXC: PC5093104000009005 EXC: PC5093104000009005
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RSS PROGRAM VERSION AND STATION FIRMWARE RELATIONSHIP

CHAPTER 7: VERSION COMPATIBILITY AND UPGRADES

Table 7-3 CLN6960, CLN6961, CLN6873, and CLN7060 Station Control Boards (with Software Download
Capability; Non-IntelliRepeater 5.0 Stations) RSS Compatibility (continued)

Conventional/6809 Trunking

IntelliRepeater/SMARTZONE

RSS
l\qlelrswn S Software/IC Software e Software/IC Software
CIEERD Part Numbers Version' Part Numbers Version'
scm: SCM: SC_020_10_101 SCM: SCM: IR_020_10_599
R10.12.00/ R10.13 P651 SIMM  0180706F52 WL: WL_020_10_025 §73.0 P651 SIMM  0180706F51 WL: WL_020_10_025
App Sftwr  PC509F10300010101 | Boot: B2_020_10_022 App Sftwr  PC509F104000010599 | Boot: B2_020_10_022
Boot2 PC5091002000010022 | EXC: 020.09.005 Boot2 PC5091002000010022 | EXC: 020.09.005
WL: WL:
U134 PC5095204000010816 e PC5095204000010816
U135 PC5095104000010816 U135 PC5095104000010816
App Sftwr  PC509500100010025 App Sftwr  PC509500100010025
EXC: PC5093104000009005 EXC: PC5093104000009005
SCM: SCM: SC_020_12_008 SCM: SCM: IR_020_12_508
R12.01.00) RI12.01 P651 SIMM  0180706F52 WL: WL_020_12_003 §73.0 P651 SIMM  0180706F51 WL: WL_020_12_003
App Sftwr  PC509F10300012008 | Boot: B2_020_10_022 and  |AppSftwr  PC509F104000012508 | Boot: B2_020_10_022
Boot2 PC5091002000010022 | EXC: 020.09.009 Boot2 PC5091002000010022 | EXC: 020.09.009
wL: SZ4.1 |we:
U134 PC5095204000010816 S PC5095204000010816
U135 PC5095104000010816 U135 PC5095104000010816
App Sftwr  PC509500100012003 App Sftwr  PC509500100012003
EXC: PC5093104000009009 EXC: PC5093104000009009
SCM: SCM: SC_020_12_021 SCM: SCM: IR_020_12_521
R120200 R1202 P651 SIMM 0180706F52 WL: WL_020_12_004 SZ30 P651 SIMM 0180706F51 WL: WL_020_12_004
App Sftwr  PC509F10300012021 | Boot: B2_020_10_022 and  |AppSftwr  PC509F104000012508 | Boot: B2_020_10_022
Boot2 PC5091002000010022 | EXC: 020.09.010 Boot2 PC509F104000010022 | EXC: 020.09.010
WL: SZ4.1 |AppsSfwr  PC509F02N000012004
U134 PC5095204000010816 EXC: PC509E02M000009010
U135 PC5095104000010816
App Sftwr  PC509F02N000012004
EXC: PC509E02M000009010
SCM: SCM: SC_020_12_024 SCM: SCML: IR_020_12_524
R120300 R1203 P651 SIMM 0180706F52 WL: WL_020_12_008 SZ30 P651 SIMM 0180706F51 WL: WL_020_12_008
App Sftwr  PC509F10300012024 | Boot: B2_020_10_022 and  |AppSftwr  PC509F104000012524 | Boot: B2_020_10_022
Boot2 PC5091002000010022 | EXC: 020.09.017 Boot2 PC509F104000010022 | EXC: 020.09.017
WL: SZ4.1 |AppSftwr  PC509F02N000012008
U134 PC5095204000010816 EXC: PC509E02M000009017
U135 PC5095104000010816
App Sftwr  PC509F02N000012008
EXC: PC509E02M000009017
SCM: SCM: SC_020_12_034 SCM: SCML: IR_020_12_524
R12.04.00) R12.04 P651 SIMM  0180706F52 WL: WL_020_12_008 §73.0 P651 SIMM  0180706F51 WL: WL_020_12_008
App Sftwr  PC509F10300012034 | Boot: B2_020_10_022 and  |App Sftwr  PC509F104000012524 |Boot: B2_020_10_022
Boot2 PC5091002000010022 | EXC: 020.09.017 Boot2 PC509F 104000010022 | EXC: 020.09.017
WL: SZ4.1 |AppSftwr  PC509F02N000012008
U134 PC5095204000010816 EXC: PC509E02M000009017
U135 PC5095104000010816
App Sftwr  PC509F02N000012008
EXC: PC509E02M000009017
scm: SCM: SC_020_12_034 SCM: SCML: IR_020_12_529
R12.05.00) R12.05 P651 SIMM  0180706F52 WL: WL_020_12_008 §73.0 P651 SIMM  0180706F51 WL: WL_020_12_008
App Sftwr  PC509F10300012034 | Boot: B2_020_10_022 and  |App Sftwr  PC509F104000012529 | Boot: B2_020_10_022
Boot2 PC5091002000010022 | EXC: 020.09.017 Boot2 PC509F104000010022 | EXC: 020.09.017
WL: SZ4.1 |AppSftwr  PC509F02N000012008
U134 PC5095204000010816 EXC: PC509E02M000009017
U135 PC5095104000010816
App Sftwr  PC509F02N000012008
EXC: PC509E02M000009017
SCM: SCM: SC_020_12_047 SCM: SCML: IR_020_12_535
R12.06.00) R12.06 P651 SIMM  0180706F52 WL: WL_020_12_011 §73.0 P651 SIMM  0180706F51 WL: WL_020_12_011
App Sftwr  PC509F10300012047 | Boot: B2_020_10_022 and  |AppSftwr  PC509F104000012535 | Boot: B2_020_10_022
Boot2 PC5091002000010022 | EXC: 020.09.017 Boot2 PC509F104000010022 | EXC: 020.09.017
WL: SZ4.1 |AppSitwr  PC509F02N000012011
U134 PC5095204000010816 EXC: PC509E02M000009017
U135 PC5095104000010816
App Sftwr  PC509F02N000012011
EXC: PC509E02M000009017
SCM: SCM: SC_020_12_071 SCM: SCML: IR_020_12_541
R12.07.00) R12.07 P651 SIMM  0180706F52 WL: WL_020_12_028 §73.0 P651 SIMM  0180706F51 WL: WL_020_12_011
App Sftwr  PC509F10300012071 | Boot: B2_020_12_006 and  |AppSftwr  PC509F104000012541 | Boot: B2_020_10_022
Boot2 PC5091002000012006 | EXC: 020.09.017 Boot2 PC509F104000010022 | EXC: 020.09.017
WL: SZ4.1 |AppSitwr PC509F02N000012011
U134 PC5095204000010816 EXC: PC509E02M000009017
U135 PC5095104000010816
App Sftwr  PC509F02N000012028
EXC: PC509E02M000009017
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RADIO SERVICE SOFTWARE INSTRUCTION MANUAL

RSS PROGRAM VERSION AND STATION FIRMWARE RELATIONSHIP

Table 7-3 CLN6960, CLN6961, CLN6873, and CLN7060 Station Control Boards (with Software Download
Capability; Non-IntelliRepeater 5.0 Stations) RSS Compatibility (continued)

RSS Conventional/6809 Trunking IntelliRepeater/SMARTZONE
Version
Rel Release Software/IC Software Release Software/IC Software
elease Part Numbers Version' Part Numbers Version'
SCM: SCM: SC_020_13_009 SCM: SCML: IR_020_12_541
R13.00.00) R13.00 P651 SIMM 0180706F52 WL: WL_020_12_014 §73.0 P651 SIMM 0180706F51 WL: WL_020_12_014
App Sftwr  PC509F10300013009 Boot: B2_020_10_022 and App Sftwr  PC509F104000012541 | Boot: B2_020_10_022
Boot2 PC5091002000010022 EXC: 020.09.017 Boot2 PC509F104000010022 | EXC: 020.09.017
App Sftwr  PC509F02N000012014 S74.1 App Sftwr  PC509F02N000012014
EXC: PC509E02M000009017 EXC: PC509E02M000009017
SCM: SCM: SC_020_13_017 SCM: SCML: IR_020_12_551
R13.01.00) R13.01 P651 SIMM 0180706F52 WL: WL_020_13_002 §73.0 P651 SIMM 0180706F51 WL: WL_020_13_002
App Sftwr  PC509F10300013017 Boot: B2_020_13_001 and App Sftwr  PC509F104000012551 | Boot: B2_020_13_001
Boot2 PC5091002000013001 EXC: 020.09.017 Boot2 PC509F104000013001 | EXC: 020.09.017
App Sftwr  PC509F02N000013002 S74.1 App Sftwr  PC509F02N000013002
EXC: PC509E02M000009017 EXC: PC509E02M000009017
SCM: SCM: SC_020_13_022 SCM: SCML: IR_020_12_551
R13.02.00) R13.02 P651 SIMM 0180706F52 WL: WL_020_13_002 §73.0 P651 SIMM 0180706F51 WL: WL_020_13_002
App Sftwr  PC509F10300013022 Boot: B2_020_13_001 App Sftwr  PC509F104000012551 | Boot: B2_020_13_001
PP and PP
Boot2 PC5091002000013001 EXC: 020.09.017 Boot2 PC509F104000013001 | EXC: 020.09.017
App Sftwr  PC509F02N000013002 S74.1 App Sftwr  PC509F02N000013002
EXC: PC509E02M000009017 EXC: PC509E02M000009017
SCM: SCM: SC_020_14_0xx SCM: SCML: IR_020_14_501
R14.00.00| R14.00 P651 SIMM 0180706F52 WL: WL_020_14_0xx §73.0 P651 SIMM 0180706F51 WL: WL_020_14_001
App Sftwr  PC509F103000140xx Boot: B2_020_14_001 and App Sftwr  PC509F1040000145xx | Boot: B2_020_14_001
Boot2 PC5091002000014001 EXC: 020.09.017 Boot2 PC509F104000014001 | EXC: 020.09.017
App Sftwr  PC509F02N000014000 SZ4.1 App Sftwr  PC509F02N000014501
EXC: PC509E02M000009017 EXC: PC509E02M000009017
Notes:
1. The software versions may be displayed by selecting Status Report from the Service menu, or by selecting Status Panel/
Software Version/Set Date and Time from the Service menu.
2. Stations in systems running SZ2.0.3 are not software download capable.
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RSS PROGRAM VERSION AND STATION FIRMWARE RELATIONSHIP

CHAPTER 7: VERSION COMPATIBILITY AND UPGRADES

Table 7-4 Factory Shipped Upgrade Kit' RSS Compatibility (for stations without Software Download Capability)

Conventional/6809 Trunking

IntelliRepeater/SMARTZONE

RSS
Version Software Software
Software/IC . Software/IC .
Release | Release Version Release Version
Part Numbers Part Numbers
(Note 1) (Note 1)
SCM: SCM: SC_020_09_031 2 SCM: SCM: IR_020_09_533
R090201 R902 P651 SIMM 0180706F47 WL: WL_020_09_805 SZ203 P651 SIMM 0180706F50 WL: WL_020_09_805
App Sftwr PC5091103000009031 Boot: B2_020_09_014 App Sftwr PC5091103000009533 Boot: B2_020_09_014
Boot2 PC5091002000009014 EXC: 020.09.001 Boot2 PC5091002000009014 EXC: 020.09.001
WL: WL:
U134 PC5095204000009805 U134 PC5095204000009805
U135 PC5095104000009805 U135 PC5095104000009805
EXC: PC5093104000009001 EXC: PC5093104000009001
SCM: SCM: SC_020_09_042 SCM: SCM: IR_020_09_542
R09O3OO R903 P651 SIMM 0180706F47 WL: WL_020_09_809 P651 SIMM 0180706F50 WL: WL_020_09_809
App Sftwr PC5091103000009042 Boot: B2_020_09_016 App Sftwr PC5091103000009542 Boot: B2_020_09_016
Boot2 PC5091002000009016 EXC: 020.09.001 Boot2 PC5091002000009016 EXC: 020.09.001
WL: WL:
U134 PC5095204000009809 U134 PC5095204000009809
U135 PC5095104000009809 U135 PC5095104000009809
EXC: PC5093104000009001 EXC: PC5093104000009001
R9 04 SCM: SCM: SC_020_09_044 SCM: SCM: IR_020_09_544
: P651 SIMM 0180706F47 WL: WL_020_09_809 P651 SIMM 0180706F50 WL: WL_020_09_809
App Sftwr PC5091103000009044 Boot: B2_020_09_016 App Sftwr PC5091103000009544 Boot: B2_020_09_016
Boot2 PC5091002000009016 EXC: 020.09.003 Boot2 PC5091002000009016 EXC: 020.09.003
WL: WL:
U134 PC5095204000009809 U134 PC5095204000009809
U135 PC5095104000009809 U135 PC5095104000009809
EXC: PC5093104000009003 EXC: PC5093104000009003
R9 04 03 SCM: SCM: SC_020_09_044 SCM: SCM: IR_020_09_544
: : P651 SIMM 0180706F47 WL: WL_020_09_809 P651 SIMM 0180706F50 WL: WL_020_09_809
App Sftwr PC5091103000009044 Boot: B2_020_09_021 App Sftwr PC5091103000009544 Boot: B2_020_09_021
Boot2 PC5091002000009021 EXC: 020.09.003 Boot2 PC5091002000009021 EXC: 020.09.003
WL: WL:
U134 PC5095204000009809 U134 PC5095204000009809
U135 PC5095104000009809 U135 PC5095104000009809
EXC: PC5093104000009003 EXC: PC5093104000009003
SCM: SCM: SC_020_09_055 2 |scm: SCM: IR_020_09_552
R090500 R905 P651 SIMM 0180706F47 WL: WL_020_09_812 82203 P651 SIMM 0180706F50 WL: WL_020_09_812
App Sftwr PC509110300009055 Boot: B2_020_09_022 App Sftwr PC509110300009552 Boot: B2_020_09_022
Boot2 PC5091002000009022 EXC: 020.09.004 Boot2 PC5091002000009022 EXC: 020.09.004
WL: WL:
U134 PC5095204000009812 U134 PC5095204000009812
U135 PC5095104000009812 U135 PC5095104000009812
EXC: PC5093104000009004 EXC: PC5093104000009004
SCM: SCM: SC_020_09_062 2 SCM: SCM: IR_020_09_558
R09O6OO R906 P651 SIMM 0180706F47 WL: WL_020_09_813 82203 P651 SIMM 0180706F50 WL: WL_020_09_813
App Sftwr PC509110300009062 Boot: B2_020_09_025 App Sftwr PC509110300009558 Boot: B2_020_09_025
Boot2 PC5091002000009025 EXC: 020.09.004 Boot2 PC5091002000009025 EXC: 020.09.004
WL: WL:
U134 PC5095204000009813 U134 PC5095204000009813
U135 PC5095104000009813 U135 PC5095104000009813
EXC PC5093104000009004 EXC: PC5093104000009004
SCM: SCM: SC_020_09_068 2 SCM: SCM: IR_020_09_564
R090700 R907 P651 SIMM 0180706F47 WL: WL_020_09_813 82203 P651 SIMM 0180706F50 WL: WL_020_09_813
App Sftwr PC509F10300009068 Boot: B2_020_09_026 App Sftwr PC509F10400009564 Boot: B2_020_09_026
Boot2 PC5091002000009026 EXC: 020.09.005 Boot2 PC5091002000009026 EXC: 020.09.005
WL: WL:
U134 PC5095204000009813 U134 PC5095204000009813
U135 PC5095104000009813 U135 PC5095104000009813
EXC: PC5093104000009005 EXC: PC5093104000009005
SCM: SCM: SC_020_10_006 2 SCM: SCM: IR_020_10_506
RlOOOOO RlOOO P651 SIMM 0180706F47 WL: WL_020_09_813 82203 P651 SIMM 0180706F50 WL: WL_020_09_813
App Sftwr PC509F 10300010002 Boot: B2_020_10_001 App Sftwr PC509F 10400010502 Boot: B2_020_10_001
Boot2 PC5091002000010001 EXC: 020.09.005 Boot2 PC5091002000010001 EXC: 020.09.005
WL: WL:
U134 PC5095204000009813 U134 PC5095204000009813
U135 PC5095104000009813 U135 PC5095104000009813
EXC: PC5093104000009005 EXC: PC5093104000009005
SCM: SCM: SC_020_10_013 2 SCM: SCM: IR_020_10_513
Rl 001 00 Rl 001 P651 SIMM 0180706F47 WL: WL_020_09_813 82203 P651 SIMM 0180706F50 WL: WL_020_09_813
App Sftwr PC509F10300010013 Boot: B2_020_10_001 App Sftwr PC509F10400010513 Boot: B2_020_10_001
Boot2 PC5091002000010001 EXC: 020.09.005 Boot2 PC5091002000010001 EXC: 020.09.005
WL: WL:
U134 PC5095204000009813 U134 PC5095204000009813
U135 PC5095104000009813 U135 PC5095104000009813
EXC: PC5093104000009005 EXC: PC5093104000009005
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RADIO SERVICE SOFTWARE INSTRUCTION MANUAL

RSS PROGRAM VERSION AND STATION FIRMWARE RELATIONSHIP

Table 7-4 Factory Shipped Upgrade Kit' RSS Compeatibility (for stations without Software Download Capability)

Conventional/6809 Trunking

IntelliRepeater/SMARTZONE

1. No further development for these upgrade kits.

3. Stations in systems running SZ2.0.3 are not software download capable.

RSS
Version Software Software
Software/IC . Software/IC .
Release | Release Version Release Version
Part Numbers Part Numbers
(Note 1) (Note 1)
SCM: SCM: SC_020_10_021 2 SCM: SCM: IR_020_10_520
R100200 R1002 P651 SIMM 0180706F47 WL: WL_020_10_806 82203 P651 SIMM 0180706F50 WL: WL_020_10_806
App Sftwr PC509F10300010021 Boot: B2_020_10_001 App Sftwr PC509F10400010520 Boot: B2_020_10_001
PP Pp
Boot2 PC5091002000010001 EXC: 020.09.005 Boot2 PC5091002000010001 EXC: 020.09.005
WL: WL:
U134 PC5095204000010806 U134 PC5095204000010806
U135 PC5095104000010806 U135 PC5095104000010806
EXC: PC5093104000009005 EXC: PC5093104000009005
SCM: SCM: SC_020_10_030 2 SCM: SCM: IR_020_10_527
R1003 OO Rl 003 P651 SIMM 0180706F47 WL: WL_020_10_807 82203 P651 SIMM 0180706F50 WL: WL_020_10_807
App Sftwr PC509F 10300010030 Boot: B2_020_10_002 App Sftwr PC509F 10400010527 Boot: B2_020_10_002
Boot2 PC5091002000010002 EXC: 020.09.005 Boot2 PC5091002000010002 EXC: 020.09.005
WL: WL:
U134 PC5095204000010807 U134 PC5095204000010807
U135 PC5095104000010807 U135 PC5095104000010807
EXC: PC5093104000009005 EXC: PC5093104000009005
SCM: SCM: SC_020_10_042 2 SCM: SCM: R_020_10_536
R100400 R1004 P651 SIMM 0180706F47 WL: WL_020_10_807 82203 P651 SIMM 0180706F50 WL: WL_020_10_807
App Sftwr PC509F10300010042 Boot: B2_020_10_003 App Sftwr PC509F10400010536 Boot: B2_020_10_003
Boot2 PC5091002000010003 EXC: 020.09.005 Boot2 PC5091002000010003 EXC: 020.09.005
WL: WL:
U134 PC5095204000010807 U134 PC5095204000010807
U135 PC5095104000010807 U135 PC5095104000010807
EXC: PC5093104000009005 EXC: PC5093104000009005
SCM: SCM: SC_020_10_049 2 SCM: SCM: IR_020_10_543
RlOOS OO Rl 005 P651 SIMM 0180706F47 WL: WL_020_10_812 82203 P651 SIMM 0180706F50 WL: WL_020_10_812
App Sftwr PC509F 10300010049 Boot: B2_020_10_008 App Sftwr PC509F 10400010543 Boot: B2_020_10_008
Boot2 PC5091002000010008 EXC: 020.09.005 Boot2 PC5091002000010008 EXC: 020.09.005
WL: WL:
U134 PC5095204000010812 U134 PC5095204000010812
U135 PC5095104000010812 U135 PC5095104000010812
EXC: PC5093104000009005 EXC: PC5093104000009005
SCM: SCM: SC_020_10_058 2 SCM: SCM: IR_020_10_552
R100600 R1006 P651 SIMM 0180706F47 WL: WL_020_10_816 82203 P651 SIMM 0180706F50 WL: WL_020_10_816
App Sftwr PC509F10300010058 Boot: B2_020_10_012 App Sftwr PC509F10400010552 Boot: B2_020_10_012
Boot2 PC5091002000010012 EXC: 020.09.005 Boot2 PC5091002000010012 EXC: 020.09.005
WL: WL:
U134 PC5095204000010816 U134 PC5095204000010816
U135 PC5095104000010816 U135 PC5095104000010816
EXC: PC5093104000009005 EXC: PC5093104000009005
SCM: SCML: IR_020_14_501
R140000 R14OO 82203 P651 SIMM 0180706F51 WL: WL_020_14_001
App Sftwr PC509F1040000145xx Boot: B2_020_14_001
Boot2 PC509F104000014001 EXC: 020.09.017
(3)wL:
U134 PC5095204000010816
U135 PC5095104000010816
App Sftwr PC509F02N000014501
EXC: PC509E02M000009017
Notes:

2. The software versions may be displayed by selecting Status Report from the Service menu, or by selecting Status Panel/
Software Version/Set Date and Time from the Service menu.
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RSS PROGRAM VERSION AND STATION FIRMWARE RELATIONSHIP CHAPTER 7: VERSION COMPATIBILITY AND UPGRADES

Table 7-5 CLN6960 Station Control Boards (IntelliRepeater 5.0 Stations) RSS Version Compatibility

RSS
. Software/IC .1
Version | Release Software Version
Part Numbers
Release
R10.00.00 S75.0 |SCM: SCM IR 005 01 500
R10.01.00 P651 SIMM 0180706F51 Boot B2 005 01 001
App Sftwr  PC509F1050000501500 EXC  020.09.005
R10.02.00 Boot2 PC509F022000501001
EXC PC5093104000009005
R10.03.00 SCM: SCM IR 005 01 501
P651 SIMM  0180706F51 Boot B2 005 01 001
Boot2 PC509F022000501001
EXC PC5093104000009005
R10.04.00 SCM: SCM IR 005 01 502
R10.05.00 P651 SIMM 0180706F51 Boot B2 005 01 001
R10.06.00 Boot2 PC509F022000501001
EXC PC5093104000009005
R10.07.00 SCM: SCM IR 005 01 504
R10.08.00 P651 SIMM 0180706F51 Boot B2 005 01 001
R10.11.00 Boot2 PC509F022000501001
R10.12.00 EXC PC5093104000009009
R12.01.00 SCM SCM IR 005 01 504
R12.02.00 P651 SIMM 0180706F51 Boot B2 005 01 001
App Sftwr  PC509F105000501504
R12.03.00 Boot2 PC509F022000501001 EXC  020.09.009
EXC PC509E02M000009010
Notes:
1. The software versions may be displayed by selecting Status Report from the Service menu, or by selecting Status Panel/
Software Version/Set Date and Time from the Service menu.
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Table 7-6 CLN7462 Station Control Boards (“Limited” QUANTAR) RSS Version Compatibility

6881085E35-AT

RSS
. Software/IC .1
Version | Release Software Version
Part Numbers
Release
R10.04.00 |R10.04 SCM: SCM LQ 020 _10 703
P651 SIMM  0180706F47 WL WL 020 _10_008
App Sftwr  KC509024000100400 Boot B2 020 10 004
WL:
U134 PC5095204000010008
U135 PC5095104000010008
EXC: PC5093104000009005
R10.05.00 |[R10.05  [SCM: SCM  LQ 020 10 708
P651 SIMM  0180706F47 WL WL 020 10 012
App Sftwr KC509024000100500 Boot B2 020 10 007
WL:
U134 PC5095204000010012
U135 PC5095104000010012
EXC: PC5093104000009005
R10.06.00 [R10.06  [SCM: SCM  LQ_020_10_712
P651 SIMM  0180706F47 WL WL 020 10 018
App Sftwr  KC509024000100600 Boot B2 020 10 012
WL:
U134 PC5095204000010018
U135 PC5095104000010018
EXC: PC5093104000009005
R10.07.00 [R10.07  [scm: SCM  LQ_020_10_717
R10.08.00 P651 SIMM  0180706F47 WL WL 020 10 021
App Sftwr KC509024000100700 Boot B2 020 10 016
WL:
U134 PC5095204000010021
U135 PC5095104000010021
EXC: PC5093104000009005
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RSS PROGRAM VERSIONS COMPATIBILITY

CHAPTER 7: VERSION COMPATIBILITY AND UPGRADES

Table 7-6 CLN7462 Station Control Boards (“Limited” QUANTAR) RSS Version Compatibility (continued)

RSS
Version | Release
Release

Software/IC .1
Part Numbers Software Version

R10.11.00 [R10.11

R10.12.00 [R10.12

SCM: SCM  LQ 020 10 731

P651 SIMM  0180706F47 WL WL 020 10 025
App Sftwr KC509024000101100 Boot B2 020 10 022

WL:

U134 PC5095204000010025

U135 PC5095104000010025

EXC: PC5093104000009009

SCM: 'SCM  LQ 020 10 737
P651 SIMM  0180706F47 WL WL 020 10 025
App Sftwr PC509F02H000010737 Boot B2 020 10 022

WL:

U134 PC5095204000010025

U135 PC5095104000010025

EXC: PC509E02M000009010

Notes:

1. The software versions may be displayed by selecting Status Report from the Service menu, or by selecting
Status Panel/Software Version/Set Date and Time from the Service menu.

RSS Program Versions Compatibility

7-16

In general, each new version of the RSS program is backward compatible with previous
versions. The following describes specific backward compatibility issues associated with the
RSS program release version covered in this guide for RSS version R14.

R14 is 100% backward compatible with conventional, 6809 trunking, and IntelliRepeater station
firmware as shown in the Table 7-1 through Table 7-6 with the following exceptions:

The new RSS is a graphical user interface (GUI) and so the information is presented in a
more intuitive and familiar Windows format.

Due to added fields and screens, you may notice that these new fields are filled with
default values. Similarly, you may receive error messages if you try to access these new
fields. Ignore the default values and close the error message window. Operation of the
RSS or station is not affected.

Beginning with Release 12, Securenet was cancelled. Codeplugs configured for Securenet
cannot be upgraded beyond version 10.
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* Beginning with Release 13, ASTRO VSELP was cancelled. Codeplugs configured for
ASTRO VSELP cannot be upgraded beyond version 12.

*  Version 14 supports 800 MHz rebanding. To support rebanding of older 800 MHz
systems, the IntelliRepeater application allows the operation of Securenet and ASTRO
VSELP as well as ANALOG and ASTRO CALI Thus Version 14 allows IntelliRepeater
codeplugs configured for either Securenet or ASTRO VSELP to be upgraded to version
14.

* Version 14 does not allow Conventional or 6809 Trunking codeplugs configured for either
Securenet or ASTRO VSELP to be upgraded beyond the limits imposed above, version 10
and version 12, respectively.

Q IMPORTANT

RSS R1.00, R2.00, R3.00, and R3.01 are not forward compatible with station
firmware R4.00 and later. These earlier RSS versions cannot read the later Version
station codeplugs and display a warning message to the effect if attempted.

NoOTE

To support the various versions of frozen software and cancelled features, the RSS
provides a default training codeplug for versions 10,12,13, and 14.

NoOTE

The RSS does not support Version 11 of the codeplug. Version 11 is supported by
the Customer Service Software (CSS).

Retrieving Station Software Versions

6881085E35-AT
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You must provide the station’s current software version and its name when contacting
Motorola’s System Support Center (SSC). To access software version information from the
connected station, perform the following procedure:

1. Connect to the station as outlined in “Connecting the PC to the Device RSS Port” on page
2-11.

2.  Launch the RSS program as outlined in “Launching the RSS Program” on page 2-12.

3.  Read the connected station’s codeplug as outlined in “Reading the Device Codeplug” on
page 2-14.

4.  Click the + next to Service in the navigation pane to expand the service node.
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RETRIEVING COMPARATOR SOFTWARE VERSIONS AND BACKPLANE ID

5.

CHAPTER 7: VERSION COMPATIBILITY AND UPGRADES

Click Version Screen in the Service tree.
The information pane displays the current version information as shown in the example.
Station Contral Firtnweare RO20.12.034 200307723 11:37
Station Wireling Firmavare RO20.12.005 200307723 11:37
Station Exciter Firmware RO20.09.010
Station Boot2 Firrnware RO20.10.022 20030402 10:40
Station Boct1 Firmware RO20.10.009 00000000 00:00
Codeplug Version 12

Retrieving Comparator Software Versions and
Backplane ID

7-18

You must provide the comparator’s current software version and its backplane ID when
contacting Motorola’s System Support Center (SSC). To access software version information
from the connected station, perform the following procedure:

1.

Connect to the comparator as outlined in “Connecting the PC to the Device RSS Port” on
page 2-11.

Launch the RSS program as outlined in “Launching the RSS Program” on page 2-12.

Read the connected comparator’s codeplug as outlined in “Reading the Device Codeplug”
on page 2-14.

Click the + next to Service in the navigation pane to expand the service node.

Click Version screen in the Service tree.
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The information pane displays the current version information as shown in the examples.

Control Card Software Version  SWPart Humber Control Card Software Version  SWPart Humber
AC1 QC_RO3.07.005 PCE25F003000030700 ACH QC_RO3.07.005 PCE25F003000030700
Boatl B1_R03.06.005 KC525F001 000030600 Boot! B1_R0O3.06.005 KC525F001 000030600
Boct2 B2_R03.07.001 PC525F002000030700 Boot2 B2_RO3.07.001 PCE25F002000030700
BackPlane 10: 000002FC31 66 BackPlane 1D: 00DON2FC31B6
CP Version: 38 CP Version: 38
WL Board I Boot SW Version | Wireline SW Version Boct S Part Nurmier Wirsline SW Part Nutmber ML Board | Boot S Version | Wireline S Yersion Boot SV Part Number Wireline S Part Murmber
001 WE_RO306002  [wi_R0307.003 PC525E401000030600  |PC525F00£000030700 001 WHB_RO3.06001  [Wi_RO307.003 __NOT_ASSIGNED___  [PC525F004000030700
002 NOT_INSTALLED  [MOT_INSTALLED MOT _INSTALLED NOT_INSTALLED 002 WE_ROZ0B001 WA RO3.07.003 __MOT_ASSIGNED___ |PCS25FO04000030700
o03 NOT_INSTALLED  |NOT_INSTALLED HOT_INSTALLED NOT_INSTALLED 003 WEB_RO3.0B001  [wi_RO307.003 |__NOT_ASSIGNED__  [PC525F004000030700
004 NOT_NSTALLED  |NOT_INSTALLED NOT_INSTALLED NOT_INSTALLED 004 WE RO308001 v RO3.07.003 __MOT_ASSIGNED___ |PC525F004000030700
005 MOT_INSTALLED  |NOT_INSTALLED HOT_INSTALLED MOT_INSTALLED 005 NOT_NSTALLED  MOT_INSTALLED NOT_INSTALLED NOT_INSTALLED
00e. NC NOT_INSTALLED nos NOT_INSTALLED  |NOT_INSTALLED HOT_INSTALLED NOT_INSTALLED
007 i LLED MO DT LED N oo7 NOT_INSTALLED  MOT_INSTALLED HOT_INSTALLED MOT_INSTALLED
joos MOT_INSTALLED  |MOT_IMSTALLED MOT_INSTALLED 008 NOT_INSTALLED  [NOT_INSTALLED NOT_INSTALLED NOT_INSTALLED
Help I Help !
Primary Comparator in an Expanded Standard Comparator or Secondary Comparator in
Configuration an Expanded Configuration

Performing Upgrades

There are two possible upgrade paths:
» Upgrading a station’s codeplug to R14 firmware.

» Upgrading an archived codeplug file of a previous version of firmware to R14 firmware.

Upgrading the Station’s Codeplug

You can upgrade the station’s current codeplug to that of this RSS codeplug version.

1. Check the current version of the station’s codeplug loaded in the RSS. See “Verifying the
Device’s Configuration Data” on page 3-3.

2. Check the RSS’s codeplug version by clicking Help then About. The About window
appears.
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About Radio Service Software

MOTOROLA RADIO SERVICE SOFTWARE
Version: 0.9.7 July 2005

Codeplug Version: 12

Warning: This computer program is protected by copyright lave and internstional treaties.
Unautharized reproduction or distribution of this program, or any part of it, may resuft in
severe civil and criminal penatties, and will be prosecuted to the maximum extend of the law.

== Yerzion Detailz

If you would like to see more details about the RSS, click Version Details. See the
example below.

About Radio Service Software El

MOTOROLA RADIO SERVICE SOFTWARE
Version: 09.7 July 2005

Codeplug Yersion: 12

Warning: This computer program is protected by copyright lsvw and internationsl tresties.
Unautharized reproduction ar distribution of this pragratn, of any part of it, may result in
zevere civil ahd criminal penstties, and will be progecuted to the maximurn extend of the law.

Core: R14.00.00 == “ersion Detailz
GUI: 20050627 _01 k

Build date: 20050630
Xerces lbrary: Xerces-J 2.6.2
logd library: 1.2.9

Jawa version: 142 08

If you wish to upgrade the station’s codeplug version, click OK to close the Versions
window , then from the Tools menu, select Codeplug upgrade.

;m Help

‘:% Connection configuration

Upgrade Codeplug Data E|

Set device date and time

Current Codeplug Yersion 12

Set IP and MAC address

gur  Set device password
Irat
abile

Upgrade To Codeplug Yersion 14

Show CodePlug size

CodePlug upgrade I gl l [ Sporace l [ Seagel

Enable/Disable Stati-:n !

tiar

Click Upgrade to upgrade the station’s codeplug. The following window appears.
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The Codeplug Must Be Writken
Quk To The Station To Complete
The Process.

5.  Click Continue to write the upgraded codeplug to the station and complete the upgrade
process.

Upgrading an Archived Codeplug File

1. Launch the RSS program.
2. Open the archive file to upgrade.

3.  From the Tools menu, select Codeplug upgrade. The Upgrade Codeplug Data windows
appears.

m Help

;'.;l‘ Connection configuration [iratie fiode plus Dara

Set device date and time

Current Codeplug “ersion 12

Set IP and MAC address

gur Set device password

Upgrade To Codeplug version 14

Show CodePlug size

[ Help ] [ Upgrade ] [ Cancel

EnablefCisable Station

4.  Click Upgrade to upgrade the station’s codeplug. The following window appears.

The Codeplug Must Be Written
Out To The Station To Complete
The Process,

5.  Click Continue to write the upgraded codeplug to the station and complete the upgrade
process.

6.  Save the upgraded codeplug archive for installation in a station later.
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Features and System Capabilities

The following figures provide a summary of the features available in each release.

STANDARD
CONVENTIONAL LOCAL AREA ANALOG SOFTWARE FEATURES

CONVENTIONAL LOCAL AREA SECURENET

Basic TRC
PL

(X599) Battery Revert *
* = requires optional hardware
ADD SAM ADD SECURENET ADD SPECTRA-TAC
REPEATER ACCESS (Enable Using RSS) (X269)
(X932)
CONVENTIONAL
(LOCAL AREA ANALOG CONVENTIONAL CONVENTIONAL
WITH REPEATER ACCESS) (LOCAL AREA SECURENET) (WIDE AREA ANALOG)
ADD SAM ADD SPECTRA-TAC | ADD SECURENET
STATIONS SUPPORTED: REPEATER ACCESS (X269) (Enable Using RSS)
Quantro 800 MHz (X932)
QUANTAR VHF R1 and R2
Quantro UHF R1 and R2 LOCA?_OANRVET;?gl?A—ENET CONVENTIONAL
Quantro 350 W VHF R1 and R2 (WITH REPEATER ACCESS) (WIDE AREA SECURENET)

Figure 7-1 Release R1.00 Features and System Capabilities — Conventional
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STATIONS SUPPORTED

Quantro 800 MHz

QUANTAR VHF R1 and R2
Quantro UHF R1 through R3
QUANTAR 900 MHz

Quantro 350W VHF R1 and R2

FEATURES AND SYSTEM CAPABILITIES

STANDARD SOFTWARE FEATURES

Basic TRC
PL
DPL

Battery Revert *

Alarm Tones
E & M Keying

12.5 kHz Channels
5 MHZ External Reference

* = requires optional hardware

CONVENTIONAL LOCAL AREA ANALOG
CONVENTIONAL LOCAL AREA ASTRO
CONVENTIONAL LOCAL AREA SECURENET

(X599)

ADD SAM REPEATER ADD SECURENET ADD ADD ASTRO

ACCESS (X932) (Enable using RSS) SPECTRA-TAC (Enable using RSS)
(X269)
CONVENTIONAL CONVENTIONAL CONVENTIONAL CONVENTIONAL
(LOCAL AREA ANALOG (LOCAL AREASECURENET) (WIDE AREA ANALOG) (LOCAL AREA ASTRO)
WITH REPEATER ACCESS)

ADD SAM REPEATER ADD ADD SECURENET ADD SAM REPEATER

ACCESS (X932) &Zig;RA'TAC (Enable using RSS) | ACCESS (X932)

Y

Y Y

|

CONVENTIONAL
(LOCAL AREASECURENET
WITH REPEATER ACCESS)

CONVENTIONAL
(WIDE AREA SECURENET)

CONVENTIONAL
(LOCAL AREA ASTRO
WITH REPEATER ACCESS)

Figure 7-2 Release R2.00 Features and System Capabilities - Conventional
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FEATURES AND SYSTEM CAPABILITIES
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Figure 7-5 Release R5.00 Features and System Capabilities - Conventional
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Figure 7-6 Release R6.00 Features and System Capabilities - Conventional
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Figure 7-8 Release R07.02.02 Features and System Capabilities - Conventional
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RADIO SERVICE SOFTWARE INSTRUCTION MANUAL FEATURES AND SYSTEM CAPABILITIES

STANDARD OPTIONAL

STATIONS SUPPORTED SOFTWARE FEATURES SOFTWARE FEATURES
Quantro 800 MHz - N
Quantar 800 MHz \évllrellne Squelch 2:_?:0 CAI3.0
Quantar VHF R1 and R2 DPL Remote RSS; ;ncludes:
Quantar UHF R1/R2, 25 W; R1/R2, 110 W; !

R3, 110 W; R4, 100 W Battery Revert * Station Password Protection
Quantro UHF R1 through R4 Alarm Tones Remote Dial-Up Capability *
Quantar 900 MHz 12.5 kHz Channels * = requires optional hardware
Quantro 350 W VHF R1 and R2 5 MHz/10 MHz Ext. Reference

Software Download Capability

CONVENTIONAL LOCAL AREA ASTRO CAI
(X806)

ADD SPECTRA-TAC ADD SAM
(X269) REPEATER ACCESS ADD ASTRO SIMULCAST

(X932) (X888)

Y Y Y

CONVENTIONAL CONVENTIONAL CONVENTIONAL
(WIDE AREA ASTRO CAI) (LOCAL AREA ASTRO SIMULCAST
WITH REPEATER ACCESS) (WIDE AREA ANALOG)

Figure 7-10 Release R09.00.00 Features and System Capabilities - Conventional
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FEATURES AND SYSTEM CAPABILITIES

RADIO SERVICE SOFTWARE INSTRUCTION MANUAL
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Figure 7-16 Release R13.00.00 through R13.02.00 Features and System Capabilities - Conventional
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STATIONS SUPPORTED STANDARD SOFTWARE FEATURES
Quantro 800 MHz Basic TRC

QUANTAR VHF R1 and R2 Battery Revert *

Quantro UHF R1 through R3 12.5 kHz Channels

QUANTAR 900 MHz 5 MHZ External Reference

Quantro 350 W VHF R1 and R2 Failsoft

* = requires optional hardware

6809 TRUNKING 6809 TRUNKING
(SINGLE SITE ANALOG) (SINGLE SITE SECURENET)
(X997) (X996)
ADD SPECTRA-TAC ADD
(X269) CONSOLE PRIORITY ADD SPECTRA-TAC
INTERFACE (X269)
(C115)

y y y

6809 TRUNKING 6809 TRUNKING 6809 TRUNKING
(WIDE AREA ANALOG) (SINGLE S/II:E ';‘NA'-OG (WIDE AREA SECURENET)
W/ CPI

Figure 7-18 Release R2.00 Features and System Capabilities - 6809 Trunking
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FEATURES AND SYSTEM CAPABILITIES

STATIONS SUPPORTED

Quantro 800 MHz

QUANTAR VHF R1 and R2
Quantro UHF R1 through R3
QUANTAR 900 MHz

Quantro 350 W VHF R1 and R2

CHAPTER 7: VERSION COMPATIBILITY AND UPGRADES

STANDARD SOFTWARE FEATURES

Basic TRC
Battery Revert *

1

2.5 kHz Channels

5 MHz/10 MHz External Reference
UHSO*
Failsoft

*

= requires optional hardware

6809 TRUNKING
(SINGLE SITE ANALOG)

6809 TRUNKING
(SINGLE SITE SECURENET)

(X997) (X996)
ADD ;:;?TRA'TAC ADD SIMULCAST ADD SIMULCAST
(X777) (X777)
(Includes X269) (Includes X269)

ADD

CONSOLE PRIORITY ADD SPECTRA-TAC

INTERFACE (X269)
(C115)
6809 TRUNKING 6809 TRUNKING 6809 TRUNKING
(WIDE AREA ANALOG) (S'NG"V'\E’;'H"'EQ')“ALOG (WIDE AREA SECURENET]
6809 TRUNKING 6809 TRUNKING
(WIDE AREA ANALOG) (WIDE AREA SECURENET)

Figure 7-19 Release R3.00/ R3.01 Features and System Capabilities - 6809 Trunking
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Figure 7-20 Release R4.00 Features and System Capabilities - 6809 Trunking
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STATIONS SUPPORTED STANDARD
SMARTZONE SOFTWARE FEATURES
Quantro 800 MHz
Quantar 800 MH:
vanar VHE R z R 6809 ASTRO Battery Revert *
Quantar 1 and R2 TRUNKING

12.5 kHz Channels
5 MHz/10MHz Ext. Reference
ASTRO) Software Downloading Capability

Quantar UHF R1/R2, 25 W; R1/R2, 110 W; (WIDE AREA
R3, 110 W; R4, 100 W

Quantro UHF R1 through R4
Quantar 900 MHz (X897 |MBE)
Quantro 350 W VHF R1 and R2

OPTIONAL
SOFTWARE FEATURES

UHSO *

Failsoft

ASTRO CAI 3.0

Remote RSS; includes:
Station Password Protection
Remote Dial-Up Capability *

SMARTZONE 2.0.3
SMARTZONE 3.0
SMARTNET 2.0.2
ADD
GPS * = requires optional hardware
SIMULCAST
(X888)
(Requires X889
V.24 Board)
6809 ASTRO
TRUNKING
SIMULCAST
(WIDE AREA ASTRO)

Figure 7-25 Release R09.00.00 Features and System Capabilities - 6809 Trunking
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FEATURES AND SYSTEM CAPABILITIES CHAPTER 7: VERSION COMPATIBILITY AND UPGRADES

STANDARD 1
STATIONS SUPPORTED SOFTWARE FEATURES
INTELLIREPEATER TRUNKING

Quantro 800 MHz Battery Revert *
Quantar VHF R1 and R2 (WIDE AREA ANALOG) KHz Ch |

12.5 kHz Channels
Quantro UHF R1 through R3 (X999)

5 MHZ External Reference
Quantar 900 MHz
Quantro 350W VHF R1 and R2 * = requires optional hardware

Figure 7-31 Release SZ2.0 Features and System Capabilities - IntelliRepeater Trunking

STANDARD
STATIONS SUPPORTED SOFTWARE FEATURES
INTELLIREPEATER TRUNKING INTELLIREPEATER TRUNKING
Quantro 800 MHz Battery Revert *
Quantar VHF R1 and R2 (WIDE AREA ANALOG) (WIDE AREA SECURENET)
12.5 kHz Channels
Quantro UHF R1 through R4 (X999) (X998) 5 MHZ External Reference
Quantar 900 MHz
Quantro 350 W VHF R1 and R2 * = requires optional hardware

Figure 7-32 Release SZ2.3 Features and System Capabilities - IntelliRepeater Trunking

STANDARD
STATIONS SUPPORTED INTELLIREPEATER TRUNKING INTELLIREPEATER TRUNKING | _—OfTWARE FEATURES
Quantro 800 MHz
Quantar 800 MHz (WIDE AREA ANALOG) (WIDE AREA SECURENET) Battery Revert *
Quantar  VHF R1 and R2 (X999) (X998) 12.5 kHz Channels
Quantro  UHF R1 through R4 5/10 MHz External Reference

Quantar UHF R1, 25W; R2, 110 W; R4, 100 W
Quantar 900 MHz
Quantro 350 W VHF R1 and R2

UHSO *
Full/Sub Band Partition

OPTIONAL
SOFTWARE FEATURES

Remote RSS; includes:
Station Password Protection
Remote Dial-Up Capability *

* = requires optional hardware

Figure 7-33 Release SZ2.7/2.7E Features and System Capabilities - IntelliRepeater Trunking
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STATIONS SUPPORTED

Quantro 800 MHz

Quantar 800 MHz

Quantar VHF R1 and R2

Quantro  UHF R1 through R4

Quantar UHF R1/R2, 25 W; R1/R2, 110W ;
R3, 110 W; R4, 100 W

Quantar 900 MHz
Quantro 350 W VHF R1 and R2

STANDARD
SOFTWARE FEATURES

OPTIONAL
SOFTWARE FEATURES

Battery Revert *

Remote RSS; includes:

FEATURES AND SYSTEM CAPABILITIES

Station Password Protection

12.5 kHz Channels

5/10 MHz External Reference

UHSO *

Full/Sub Band Partition *

Remote Dial-Up Capability *

= requires optional hardware

SMARTZONE
INTELLIREPEATER TRUNKING
(WIDE AREA ANALOG)

(X999)

SMARTZONE
INTELLIREPEATER TRUNKING
(WIDE AREA SECURENET)

(X998)

SMARTZONE ASTRO
INTELLIREPEATER TRUNKING
(WIDE AREA ASTRO)
(X990)

Figure 7-34 Release 12.00.00 through 12.02.00 Features and System Capabilities - IntelliRepeater SZ2.0.3

Trunking

STATIONS SUPPORTED

Quantro 800 MHz

Quantar 800 MHz

Quantar VHF R1 and R2

Quantro UHF R1 through R4

Quantar UHF R1/R2, 25 W; R1/R2, 110 W;
R3, 110 W; R4, 100W

Quantar 900 MHz

Quantro 900 MHz

Quantro 350 W VHF R1 and R2

SOFTWARE FEATURES

SOFTWARE FEATURES

Remote RSS; includes:

Battery Revert *

Station Password Protection

12.5 kHz Channels
5/10 MHz External Reference

Remote Dial-Up Capability *

SMARTZONE 3.0/3.5/4.1

UHSO *
Full/Sub Band Partition
ASTRO CAIl

* = requires optional hardware

SMARTZONE
INTELLIREPEATER TRUNKING
(WIDE AREA ANALOG)

(X999)

SMARTZONE

INTELLIREPEATER TRUNKING

(WIDE AREA SECURENET)
(X998)

SMARTZONE ASTRO CAl
INTELLIREPEATER TRUNKING
(WIDE AREA ASTRO CAl)
(X898)

Note SECURENET is not supported beginning 1/1/02.

Figure 7-35 Release 12.00.00 through 12.02.00 Features and System Capabilities - IntelliRepeater
SmartZone 3.0/3.5/4.1 Trunking
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FEATURES AND SYSTEM CAPABILITIES

STATIONS SUPPORTED

Quantro 800 MHz
Quantar 800 MHz

Quantar VHF R1 and R2

QuantrdHF R1 through R4

Quantar UHF R1/R2, 25 W; R1/R2, 110 W;
R3, 110 W; R4, 100 W

Quantar 900 MHz

Quantro 900 MHz

Quantro 350 W VHF R1 and R2

SOFTWARE FEATURES

SMARTZONE
INTELLIREPEATER TRUNKING
(WIDE AREA ANALOG)

(X999)

Battery Revert *

12.5 kHz Channels

5/10 MHz External Reference
UHSO *

Full/Sub Band Partition
ASTRO CAI

CHAPTER 7: VERSION COMPATIBILITY AND UPGRADES

SOFTWARE FEATURES

Remote RSS; includes:
Station Password Protection
Remote Dial-Up Capability *

SMARTZONE 3.0/3.5/4.1

* = requires optional hardware

SMARTZONE ASTRO CAl
INTELLIREPEATER TRUNKING
(WIDE AREA ASTRO CAl)
(X898)

Figure 7-36 Release 13.00.00 through 13.02.00 Features and System Capabilities - IntelliRepeater
SmartZone 3.0/3.5/4.1 Trunking

STATIONS SUPPORTED

Quantro 800 MHz
Quantar 800 MHz

Quantar  VHF R1 and R2

Quantro  UHF R1 through R4

Quantar  UHF R1/R2, 25 W; R1/R2, 110 W;
R3, 110 W; R4, 100 W

Quantar 900 MHz

Quantro 900 MHz

Quantro 350 W VHF R1 and R2

SOFTWARE FEATURES

SMARTZONE
INTELLIREPEATER TRUNKING
(WIDE AREA ANALOG)

(X999)

Battery Revert *
12.5 kHz Channels

5/10 MHz External Reference

UHSO *
Full/Sub Band Partition
ASTRO CAl

SOFTWARE FEATURES

Remote RSS; includes:
Station Password Protection
Remote Dial-Up Capability *

SMARTZONE 3.0/3.5/4.1

* = requires optional hardware

SMARTZONE ASTRO CAl
INTELLIREPEATER TRUNKING
(WIDE AREA ASTRO CAI)
(X898)

Figure 7-37 Release 14.00.00 Features and System Capabilities - IntelliRepeater SmartZone 3.0/3.5/4.1Trunking

STATIONS SUPPORTED

Quantro 800 MHz
Quantar 800 MHz

Quantar ~ VHF R1 and R2

Quantro  UHF R1 through R4

Quantar UHF R1/R2, 25 W; RO/R1/R2, 110 W;
R3, 110 W; R4, 100 W

Quantar 900 MHz

Quantro 900 MHz

Quantro 350 W VHF R1 and R2

SOFTWARE FEATURES

SMARTZONE
INTELLIREPEATER TRUNKING
(WIDE AREA ANALOG)

(X999)

Battery Revert *
12.5 kHz Channels

5/10 MHz External Reference

UHSO *
Full/Sub Band Partition
ASTRO CAl

SOFTWARE FEATURES

Remote RSS; includes:
Station Password Protection
Remote Dial-Up Capability *

SMARTZONE 3.0/3.5/4.1

* = requires optional hardware

SMARTZONE ASTRO CAl
INTELLIREPEATER TRUNKING
(WIDE AREA ASTRO CAI)
(X898)

Figure 7-38 Release 14.02.00 Features and System Capabilities - IntelliRepeater SmartZone 3.0/3.5/4.1Trunking
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STATIONS SUPPORTED STANDARD OPTIONAL
SOFTWARE FEATURES SOFTWARE FEATURES

Quantro 800 MHz
Quantar 800 MHz

Remote RSS; includes:

Quantar VHF R1 and R2 kA Station Password Protection

Quantro UHF R1 through R4 12.5 kHz Channels Remote Dial-Up Capability *

Quantar UHF R1/R2, 25 W; R1/R2, 110 W; 5/10 MHz External Reference

R3, 110 W; R4, 100 W UHSO *
Quantar 900 MHz Full/Sub Band Partition * = requires optional hardware
Quantro350 W VHF R1 and R2 800 MHz Rebanding
SMARTZONE SMARTZONE SMARTZONE ASTRO
INTELLIREPEATER TRUNKING INTELLIREPEATER TRUNKING INTELLIREPEATER TRUNKING
(WIDE AREA ANALOG) (WIDE AREA SECURENET) (WIDE AREA ASTRO)
(X999) (X998) (X990)

Figure 7-39 Release 14.00.00 Features and System Capabilities - IntelliRepeater SmartZone 2.0.3 Trunking
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CHAPTER

Password Protection

QUANTAR and Quantro stations are equipped with a password protection feature that limits
RSS access to the station by unauthorized personnel. Stations that are password protected
prohibit any RSS action requiring communications with the station until the station password is
entered.

How Password Protection Works

On a station with password protection activated, any attempted RSS action that requires
communication with the station, such as reading the station codeplug, results in a password
popup that prompts you to enter the station password.

When the correct password is entered, the current RSS session may proceed until the session is
terminated by the user, or until the station is reset. The next RSS session requires the password
to be entered.

Password Time-out
If the RSS remains idle for 10 minutes without user activity, an internal station timer expires,

requiring the user to re-enter the password. You may bypass the password for the current RSS
session by performing the procedure “Bypassing the Station Password” on page 8-6.

Activating Password Protection

Stations are shipped from the factory without a default password, and can therefore be accessed
by any user with a compatible release of RSS software. To activate password protection, you
must access Tools then Set device password and establish an initial password.

6881085E35-AT  03/31/2015 8-1



CREATING THE STATION’S PASSWORD CHAPTER 8: PASSWORD PROTECTION

Special Password Protection Features

The password protection feature allows a forgotten password to be erased, as well as temporary
circumvention of the current password, leaving the current password valid. These features are
described in this chapter.

Creating the Station’s Password

To create a station password (for stations with either no prior password or an erased password),
perform the procedure below:

1.  Connect the RSS computer to the station.
2.  Launch RSS and connect to the station.

3.  From the Tools menu, select Set device password. The Set Device Password window
appears.

Set Device Password

Tools W5E] Enter Current Pazsword |

L Connection configuration
Set device date and time =

Enter Mewy Passward
Set IP and MAC address

Set device password

Show CodePlug size Confirm Mew Password

CodePlug upgrade
Enable/Disable Station - [ ] [
0K Cancel Help l

|Enter The Current Password If Any

4. Leave the Enter Current Password field blank (it currently has no password).
5.  Enter the new password in the Enter New Password field.
6.  Enter the new password in the Confirm New Password field.

7.  Click OK. If the passwords entered in the Enter New Password and Confirm New
Password fields match, then the new password is saved. If the passwords do not match,
the following warning window appears and you must re-enter the new password.

8-2 6881085E35-AT  03/31/2015
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The Passwords You Entered Do Mot Match!
Password Mot Accepted.

Changing Station Password

To change an existing station password, perform the procedure below:
1. Connect the RSS computer to the station.
2. Launch RSS and connect to the station.

3.  From the Tools menu, select Set device password. The Station Password Prompt window
appears.

Station Password Prompt &|

Device |= Password Protected

Enter Station Password | |

l aK ] [ Cancel ]

Enter the Station Password

4.  Enter the current password.

5.  Click OK. The Set Device Password window appears.

Set Device Password | |

Enter Current Passwword ! |

(X

Tools EgEls]

L Connection configuration
Sek device date and time
Sek IP and MAC address

Set dewvice passwor

Enter Mew Passward | |

Show CodeFlug size Confirm Mew Pagsuard | ‘
CodePlug upgrade

Enable/Disable Station

’ Ok l ’ Cancel l

Enter The Current Password If Aoy

6881085E35-AT  03/31/2015 8-3



ERASING STATION PASSWORD (LOCAL ACCESS) CHAPTER 8: PASSWORD PROTECTION

6.  Enter the current password in the Enter Current Password field.
7.  Enter the new password in the Enter New Password field.
8.  Enter the new password in the Confirm New Password field.

9.  Click OK. If the passwords entered in the Enter New Password and Confirm New
Password fields match, then the new password is saved. If the passwords do not match,
the following warning window appears and you must re-enter the new password.

e The Passwords ¥ou Entered Do Mok Makch!
Password Mok Accepted.

Erasing Station Password (Local Access)

NoTE

If the password is erased, all future RSS sessions (local or remote) are allowed
without requiring a password. You may create another password by following the
instructions on page “Creating the Station’s Password” on page 8-2.

If you wish to erase the current station password, if for example you have forgotten it, and are
physically at the station site, perform the procedure below:

1. Connect the RSS computer to the station.

2. Launch RSS and connect to the station.

3.  From the Tools menu, select Set device password. The Station Password Prompt window
appears.

Station Password Prompt E|

L Connection configuration

et device date and time Device |5 Pazsword Protected

Sef IP and MAC address

Enter Station Password | |

Show CodePlug size
CodePlug upgrade
Enable/Disable Station

Erter the Station Password

4.  Type lost in the Enter Station Password field.
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RADIO SERVICE SOFTWARE INSTRUCTION MANUAL ERASING STATION PASSWORD (REMOTE ACCESS)

5.  Press and hold the Vol Up and Vol Down pushbuttons on the Station Control front panel.
While holding the pushbuttons in, click OK on the Station Password Prompt window. The
station password is permanently erased.

Erasing Station Password (Remote Access)

Ll o

If the password is erased, all future RSS sessions (local or remote) are allowed
without requiring a password. You may create another password by following the
instructions on page “Creating the Station’s Password” on page 8-2.

If you know the station password and are connected to the station through a remote dial-up
connection, you may erase the current station password by performing the procedure below:

1. Connect the RSS computer to a modem.
2.  Launch RSS and dial in to the station.

3.  From the Tools menu, select Set device password. The Station Password Prompt window
appears.

Tools Qi Station Password Prompt E|

t Gonnectign conAguration Device |z Passwoard Pratected

Sel device date and time

Set IP.and A address.

Erter Station Password | |

Show CodePlug size

CodePlug upgrade l

(013 l l Cancel l
Enable/Disable Station

Enter the Station Password

4.  Enter the current password.

5.  Click OK. The Set Device Password window appears.

Set Device Password

[

Enter Currert Password ! |

Erter Mewr Passuword |

Confirm Mewy Password | |

[ Ok ] [ Cancel ] [ Help ]

Erter The Currert Password [ Any
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BYPASSING THE STATION PASSWORD

6.  Type the current password in the Enter Current Password field.

CHAPTER 8: PASSWORD PROTECTION

7. Do not enter a password. Instead, click OK. the RSS information window appears

indicating that password protection has been disabled.

RSS Information

@ Password Protection Has Been Disabled

8. Click OK to close the window.

Bypassing the Station Password

If you wish to temporarily bypass the station password, perform the procedures below. After the
password has been bypassed, the current RSS session allows the RSS to operate as if you had
entered the station password. When the RSS session is terminated, or the station is reset,
password protection is again activated using the current password.

V

You need not know the current station password to perform this procedure.
However, you must be physically at the station site.

1. Connect the RSS computer to a modem.

2. Launch RSS and connect to the station.

3. From the Tools menu, select Set device password. The Station Password Prompt

window appears.

8-6

ais N Help

Station Password Prompt

Connection configuration
Device |z Passward Protected

Sek dewvice date and time
Sek IP and MAC address

Sek device p. ar k Erter Station Password | |
Show CodePlug size '

CodePlug upgrade l

Enable/Disable Skation Ok l l Cancel l

Enter the Station Passwaord

Type service in the Enter Station Password field.
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5.  Press and hold the Vol Up and Vol Down pushbuttons on the station control front panel.
While holding the pushbuttons in, click OK. The station password is bypassed. The RSS
operates as if you had entered the current station password.

The time-out feature is still operational; if the 10 minute timer expires, you must
repeat the password bypass procedure.
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CHAPTER

Remote Dial-Up

QUANTAR and Quantro stations support remote dial-up capability. This feature allows the
service technician to make a dial-up connection through a modem to a station and perform RSS
tasks. See Figure 9-1 for an example of a typical dial-up connection between a PC and a
remotely located station.

N

See the modem manufacturer’s instructions for information connecting the modem
to your computer.

RS-232
Phone line

PC
modem

Station
modem

Laptop
with RSS

Figure 9-1 Remote Dial-Up Connection
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Modem Requirements

Two modems are required for a dial-up connection. One modem should have been installed at
the station’s location and is part of the system. The other modem is connected between your RSS
PC and the land line. Although the figure shows a stand-alone modem, this modem can be
installed in the laptop. If the modem is part of the RSS PC, the modem’s drivers and
communications program (such as Hyperterminal) must be installed on the PC and the operating
system set up properly for modem operation. See the documentation accompanying the modem
and the operating system’s documentation for information on installing and configuring the
modem. Listed below are the requirements for modems for use with QUANTAR and Quantro
stations:

» Hayes-compatible computer interface
* V.32 (9600 bps) protocol

» Iferror correction and/or data compression are desired, all connected modems must
employ the same scheme

+ Station modem must be configured for auto-answer

Station Modem Configuration

The station must be configured with the proper settings to allow communications with the PC
modem. Configuration requires that a PC running a communications program be connected to
the modem and commands be entered to program the desired settings. The following procedure
provides the configuration for the communications program that is to control the modem:

1. Temporarily connect the station’s modem to the RSS PC.

2.  Launch the communications program (such as ProComm or Hyperterminal). See the
program’s manual or help file if required.

3.  Enter the following command to program the modem settings for the factory defaults:

AT &F<return>

4.  Enter the following command string to program the modem for the recommended
configuration settings:

ATE0Q1&D0&KONO0S37=9S0=1<return>
Where:

* AT: Attention

* EO: Character echoing disabled
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* QI: Result code transmission disabled

*  &DO0: Ignore DTR

*  &KO0: XON/XOFF disabled (RTS/CTS) disabled
*  NO0S37=9S0=1: 9600 bps connections only

* S0=1: Auto-answer after 1 ring

5.  Enter AT&W0&YO<return> command to store the configuration settings in modem
memory and to instruct the modem to load these settings on modem power up.

PC Modem Configuration

6881085E35-AT

03/31/2015

Programming the configuration settings for the PC modem is accomplished using the RSS
program (release 5.00 or higher). The RSS provides a modem configuration screen that includes
an initialization string sent to the PC modem on initiation of a remote session with a station. This
string programs the PC modem for proper operation. The screen also contains additional fields
to allow related modem configuration parameters to be programmed.

To configure the PC’s modem through the RSS Modem Configuration screen, perform the
following procedure:

1. Launch the RSS program.

2.  From the Tools menu, select Configure Connection. The Configure Connection window
appears.

3. Click Modem.

9-3



PC MODEM CONFIGURATION

5.

6.

CHAPTER 9: REMOTE DIAL-UP

Connection Screen rX

rCannection Type -

O Serial

rSerial Settings

Serial Port

Baud Rate

~hodem Settings -

Phone Book ] [ Modern Configuration ]

Fhane Nurnber | 5143047964 |

hMoscad Response Time Multiplier | 1 |

Connect/Dial l DisconnectMHang Up l

The screen changes to provide modem configuration controls.

Click Phone Book. The Phone Book window appears.

Phone Book fg

Baze Station Descrigtion Phone Mumker

oy f1 1131111119 |~
]

hS ¥

Phone Book Operations:

|

(e [ om ]

’ Acdd ] [ Eciit

Enter the dial-up phone numbers for the sites where the stations are installed and provide

an obvious description for each number, such as the site identifier.

Click Save when done.
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PC MoODEM CONFIGURATION

7.  Click Modem Configuration. The Modem Configuration window appears.

Modem Configuration

- Commanid Strings

rLine Conditioning

Inttialization | ATEOQOMDV1 K4&KDS0=0 | [ To sccess an outside line, disl b v]
iR atOT | [ T disable call vwaiting, dist o ~]
s i erATHD | rModem Response Strings

Drop DTR to Hangup | EMABLED v (SR [E.WE.T_I Busy:  |BUSY |
Wisit for Contect , &0 | seconds i [NO_CER’I?E| frlklc |_I\J9_Dl'§£%__|
Pauze hetween Calls 3 | seconds i [E-RE-O—R—l frlklc |mE_OUT _!

Control String t\}
[ Save ] [ Previous Settings l [ Cancel l ’ Load Defaults ] ’ Help l

8.  Configure the fields in this window as required. See Table 9-1.

Table 9-1 RSS PC Modem Configuration Data Fields

Valid Range/

Recommended Setting

Data Fields Description Selections Default (if any)
Command Strings
Initialization =~ Command string sent to N/A ATE1QOV1X4&K0S  Default command string
PC modem on initiating a 0=0"M designed for most Hayes
remote dial-up compatible modems. If default
connection. fails, try modem factory
settings (AT&F"M), or refer
to modem user guide.
Dial Prefix Specifies the dialing ATDT: Tone ATDT System dependent
method (pulse or tone). dialing
ATDP: Pulse
dialing
Dial Suffix Specifies the character “M: Carriage "M System dependent
that signifies the end of return
the dialing string.
Hang-up Specifies the command N/A 4+~ ~ ~ ATHO"M Default is Hayes compatible
string sent to hang up the
modem.
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Table 9-1 RSS PC Modem Configuration Data Fields (continued)

Data Fields

Drop DTR to
hang-up

Wait for
Connect

Pause
between
CAlls

Connect

Busy

Failure

9-6

Description

Specifies whether modem  Enabled
pulls RS-232 DTR line Disabled

low when hanging up.

Specifies the maximum
length of time modem
attempts to successfully
connect to a remote
modem before RSS hangs
up and retries (see Pause
between Calls).

Specifies the amount of 1 to 999 seconds

time before RSS redials
after an unsuccessful
connection attempt.

Modem Response Strings for

Specifies the key word in ~ N/A
modem status message

that indicates a successful
connection.

Specifies the key word in ~ N/A
modem status message

that indicates called

modem phone is busy.

Specifies the key word in ~ N/A
modem status message

that indicates no carrier

signal from called

modem.

Valid Range/
Selections

1 to 999 seconds

Default

Enabled

60 seconds

5 seconds

Connect

Busy

No Carrier

CHAPTER 9: REMOTE DIAL-UP

Recommended Setting
(if any)

System dependent

Determined by user. Ensure
value is less than time to wait
for carrier after dial S -
register setting (internal to
modem). Refer to the modem
user guide.

Determined by user

Default is Hayes compatible.
Otherwise, refer to modem
user guide.

Default is Hayes compatible.
Otherwise, refer to modem
user guide.

Default is Hayes compatible.
Otherwise, refer to modem
user guide.
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Table 9-1 RSS PC Modem Configuration Data Fields (continued)

Data Fields Description Ll R?nge/ Default Recomm_e 2 G
Selections (if any)

Failure Specifies the key word in ~ N/A No Dialtone Default is Hayes compatible.
modem status message Otherwise, refer to modem
that indicates no dial tone user guide.
on phone line.

Failure Specifies the key word in ~ N/A Error Default is Hayes compatible.
modem status message Otherwise, refer to modem
that indicates some form user guide.
of communications error
has occurred.

Failure Specifies the key word in ~ N/A Time-out Default is Hayes compatible.
modem status message Otherwise, refer to modem
that indicates exceeded user guide.

time-out threshold
(internal to modem)
occurred between dialing
and carrier detect.
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CHAPTER

10

This chapter describes the operation of the WildCard option and how to make the various
settings to implement custom WildCard functions. The WildCard option is a purchasable option
that can be enabled on any QUANTAR or Quantro station or QUANTAR or ASTRO-TAC
receiver. The WildCard option provides a powerful, user-friendly tool that is used to initiate
specific functions whenever certain specific conditions are met. The relationship between the
function that is executed and the conditions that initiate it is specified in the WildCard Action
Table, which contains two sections:

* One specifies the conditions
*  One specifies the function or action to execute

The section that contains the conditions allows the programmer to specify up to three states/
inputs and two Boolean functions that tie the states/input together and to determine the functions
to execute. The station continuously evaluates the states and inputs specified using the Boolean
operators to determine when the condition, as evaluated through the Boolean logic statement, is
true or false. When the condition becomes true, the commands specified in the Action Table are
executed in sequential order. When the condition becomes false, the commands specified in the
Inaction Table are executed in sequential order. Commands are executed only when conditions
change. If conditions do not change, commands are not executed.

WildCard functions may be created to provide simple monitoring tasks, such as causing the
station to generate a tone over the wireline when Battery Revert becomes true, to complex tasks,
such as the Main/Standby feature which requires multiple tables to implement.

In general, using the WildCard option is comprised of the following three major steps:

1.  Configure station auxiliary inputs
» Configure inputs into binary groups for external channel or access code table control

* Configure individual inputs

2.  Configure station auxiliary outputs

» Configure outputs into binary groups for reporting of station channel, MCS user
information, or access code table control

» Configure individual outputs

3.  Configure state/action tables
* Modify default state/action tables to accommodate unique system requirements

* Generate new state/action tables to implement new WildCard functions
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Station Auxiliary Inputs

Each QUANTAR and Quantro station and QUANTAR Receiver contains circuitry located on
the wireline interface board that can accept TTL inputs and relay closures (AUX Inputs) from
miscellaneous external equipment. Two types of inputs are provided:

*  Opto-coupled
* Transistor
These are available through the 50-pin system connector located on the station backplane.

For normal operation (without WildCard option), many of these inputs have predefined
functions, as described in the Backplane section of the appropriate QUANTAR or Quantro
Station Functional Manual or QUANTAR Receiver Functional Manual. However, with the
WildCard Option available and enabled through the RSS, the function of each predefined input
and each undefined input, may be customized, usually to implement one or more WildCard
functions.

An additional feature is the ability to select predefined combinations of inputs (binary groups).
When used with a properly programmed WildCard Function, this feature facilitates binary
control of the station by an external source, such as the console, to control the station operating
channel or select an Access Code Table. For example, Binary Group 1 is comprised of station
inputs 1, 2, 3, and 4, and may be used to allow the station operating channel to be set according
to the binary state of the four inputs, for example 0010 sets the station to Channel 2.

Programming the WildCard Input Screen

A common application of the station inputs is allowing external equipment, usually a console, to
control the current station channel number and/or the access code table number to be used by the
station. To facilitate these applications, the WildCard Input screen provides the ability to select
predefined groups of inputs whose binary values determine the station channel or access code
table. Alternatively, in order to provide maximum flexibility in designing WildCard Functions,
the inputs may also be configured individually.

To access the WildCard Input screen, click WildCard Input in the navigation pane. Figure 10-1
shows representative WildCard screens (Enhanced selected in the Hardware Configuration
screen). The figure shows two views: one where the Binary Groups are set to None and the
other when inputs are specified. Table 10-1 provides descriptions of the provided fields.
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Channel

Binary Group:

Access Code Table

Binary Group:  MOME

_ swcps | rewoutype —{mowelov | Gowoemtn |

rans
Transistor hput

- _Transistor Input

1

2

3
4

a Transistor Input’ :
[ Transistor Input
7 Transistar hput
g Transzistor Input
q Cptocoupler Input
10 Optocoupler Input
1 Cptocoupler Input
12 Optocoupler Input

Lo

Transistor nput 10— el ————
Lo

~

v

Llefc | |=]x

Figure 10-1 WildCard Input Screen - Enhanced Shown

Table 10-1 WildCard Input Screen Data Fields

Data Field

Channel
Binary
Group

Access Code
Table Binary
Group

Active Level

Aux Input

6881085E35-AT

Description

Used to select one (or
None) of the pre-
defined “binary groups”
used to select Access
Code Table (overriding
ACT programmed for
channel in Channel
Information screen).

Used to select one (or
None) of the pre-
defined “binary groups”
used to control station
operating channel.

If a binary group is
selected, active level
(HI or LO) is chosen
here; applies to all

inputs of selected binary

group.

Station Aux Inputs
listed here; correspond
to AUX IN 1-12 inputs
shown for 50-pin
System Connector in
Backplane section of

appropriate QUANTAR

or Quantro Station
Functional Manual, or
example AUX IN 7.

03/31/2015

Range/Selections

None

1 (Inputs 1-4)
2 (Inputs 1-8)
3 (Inputs 9-10)
4 (Inputs 9-12)
5 (Inputs 5-8)

None

1 (Inputs 1-4)
2 (Inputs 1-8)
3 (Inputs 9-10)
4 (Inputs 9-12)
5 (Inputs 5-8)

Hi
Lo

1-12 for enhanced
1-9 for basic

L Charined

Az Input

STATION AUXILIARY INPUTS

H Input Type Active Level | Group Defintion

Binary Group: [1INPUTS 1-4) +
ActiveLevel  |H %

| rAccess Code Table

Binary Group:  [3(NPUTS 9-10) %

Active Level  [Re] v

Default

None

None

N/A

N/A

N L T R

10
"
12

GROLPT - BITO
GROUPT - BIT1
GROLPT - BIT2
GROUPT - BIT3

Transistor Input
Transistor Ingut
Transistor Input
Transistor Ingut

Transistor Input Lo v

Transistor Input Lo -

Transistor Input Lo v

Transistor Input Lo -

Optocoupler Input GROUP3 - BITO

Optocoupler Input GROUPS - BIT1

Optocoupler Input HI v

Optocoupler Input HI -
Recommended

Setting (if any)

System dependent

System dependent

System dependent

Dependent on
whether basic or
enhanced WildCard is
selected
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Table 10-1 WildCard Input Screen Data Fields (continued)

Data Field Description Range/Selections Default Rec9mm_e nded
Setting (if any)
HW Input Specifies hardware * Basic and Enhanced: * Basic and Enhanced: Dependent on
Type circuitry (located on o 1-8: Transistor o 1-8: Transistor whether basic or
Wireline Interface « Basic: « Basic: enhanced WildCard is
Board) associated with « 9: Opto-coupler « 9: Opto-coupler selected.
mput. + Enhanced: + Enhanced:
* 9-12: Opto-coupler * 9-12: Opto-coupler
Active Level  Indicates current active * Transistor: Hi/Lo * Transistor: Lo System dependent
level for each input; * Opto-coupler: Hi/Lo * Opto-coupler: Hi
may be set for HI or LO.
Group Defines binary bit
Definition “ranking” for binary
groups. Bit 0 is LSB and
Bit 3 is MSB.

Station Auxiliary Outputs

Each QUANTAR and Quantro station and QUANTAR Receiver contains circuitry located on
the wireline interface board that provides auxiliary outputs (AUX Outputs) to control
miscellaneous external equipment. Two types of outputs are provided:

* Transistor
* Relay closure
These are available through the 50-pin System Connector located on the station backplane.

For normal operation (without WildCard Option), many of these outputs have pre-defined
functions, as described in the Backplane section of the appropriate QUANTAR or Quantro
Station Functional Manual. However, with the WildCard Option available and enabled through
the RSS, the function of each pre-defined output, as well as each undefined output, may be
customized (usually to implement one or more WildCard Functions).

An additional feature is the ability to select pre-defined combinations of outputs (binary groups).
When used with a properly programmed WildCard Function, this feature allows the station to
report to external equipment (such as a console), the current station operating channel, Access
Code Table, or MCS user. For example, Binary Group 1 is comprised of station outputs 1, 2, 3,
and 4, and may be used to allow the station to report the current operating channel to external
equipment, such as a console. For example, 0010 reports that the station is currently operating
on Channel 2.
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Programming the Wildcard Output Screen

STATION AUXILIARY OUTPUTS

This screen is available when the WildCard Option is set to either Basic or Enhanced on the
Hardware Configuration screen. To access the WildCard Output screen, click WildCard
Output in the navigation pane, see Figure 10-2. See Table 10-2 for the screen’s data fields.

Channel ——————— U]
Binary Graup Mv(@?‘l’m Jﬁ%ﬁi:ﬁ?ﬁﬁﬁ@i%@? T N Binary Group: [1(OUTPUTS 12) + LT :Mm Ha:;:‘;:tTV”E R g’::z::ef'g"‘fn”
2 Transistor Lo = T [ hetvetevet OB 2 Transistar | GROUP1 - BIT1
Mutti-Caded Squelsh 3 el B Lo & Mult-Coded Squstsh 3 Transistor o &
Binary Groug:  [NONE "(;:j%ijjj:::—:;z:é;, o 7‘3 — 7: L Binary Group: | 3(OUTPUTS 5.6) w ; :::z:zz: Lo S SROLP3.BITA
& Transistor Lo v Heetan (B 5 Transistar GROUPS - BITS
Access Cads Table ¥ ey 77777i87 o Access Code Takle 7 Relay | GROUPS - EITD
Binary Group:  [NONE v 4774:777771?:? e : Binary Group: |S(OUTPUTS 7-8) v z ;::; - < el ol
W Active Levet [+ i Relay o 3
Figure 10-2 WildCard Output Screen - Enhanced Shown
Table 10-2 WildCard Output Screen Data Fields
. - n Recommended
Data Field Description Range/Selections Default . .
Setting (if any)
Channel Binary Group Used to select one (or * None None System dependent
None) of the pre-defined * 1 (Inputs 1-4)
binary groups used to « 2 (Inputs 1-8)
report station operating « 3 (Inputs 9-10)
channel.
* 4 (Inputs 9-12)
* 5 (Inputs 5-8)
Multi Code Squelch Table Used to select one (or * None None System dependent
Binary Group None) of the pre-defined 1 (Inputs 1-4)
binary groups used to + 2 (Inputs 1-8)
report MCS users. « 3 (Inputs 9-10)
* 4 (Inputs 9-12)
* 5 (Inputs 5-8)
Access Code Table Binary Used to select one (or * None None System dependent
Group None) of the pre-defined * 1 (Inputs 1-4)
binary groups used to « 2 (Inputs 1-8)
report Access Code Table. « 3 (Inputs 9-10)
* 4 (Inputs 9-12)
* 5 (Inputs 5-8)
Aux Output Station Aux Outputs listed 1-12 for enhanced N/A Dependent on whether

here; correspond to AUX
OUT (#) outputs shown for
50-pin System Connector
in backplane section of
appropriate QUANTAR or
Quantro Station Functional
Manual (for example, AUX
OUT 7).

1-9 for basic

basic or enhanced
WildCard is selected
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Table 10-2 WildCard Output Screen Data Fields (continued)

. — . Recommended
Data Field Description Range/Selections Default - .
Setting (if any)
HW Input Type Specifies hardware ¢ Basic and e Basic and Dependent on whether
circuitry (located on Enhanced: Enhanced: basic or enhanced

wireline interface board) WildCard is selected

. . ¢ 1-3: Transistor * 1-3: Transistor
associated with output. . .
* Basic: * Basic:
* 7: Relay » 7: Relay
* Enhanced: * Enhanced:
* 7-10: Relay * 7-10: Relay
Active Level Indicates current active * Hi e Transistor: Lo System dependent
level for each output; may e Lo .
be set for HI or LO. * Relay: Lo

Group Definition Defines binary bit .
“ranking” for binary
groups. Bit 0 is LSB and
Bit 1 is MSB.

State/Action Tables

The State/Action Tables screen(s) provides a powerful interface that allows custom WildCard
functions to be created or existing WildCard Functions to be modified. Implementing WildCard
functions using the State/Action Tables ranges from simple single action tables to complex
multiple action tables.

A common application of the station outputs is to provide external monitoring equipment with
indications of the current station channel, Access Code Table, and/or MCS users. To facilitate
these applications, the Output Configuration screen provides the ability to select pre-defined
groups of outputs whose binary values indicate the station channel, access code table, or MCS
users. Alternatively, in order to provide maximum flexibility in designing WildCard functions,
the outputs may also be configured individually.

Three binary group programming areas are provided on the WildCard Input screen, one for
Channel Binary Group, one for ACT Binary Group, and one for MCS Binary Group. These
areas are used to program the pre-defined input combinations (binary group) which is used to
indicate the external equipment of the channel, ACT, and/or MCS users. Each may be
programmed independently.

10-6 6881085E35-AT  03/31/2015



RADIO SERVICE SOFTWARE INSTRUCTION MANUAL STATE/ACTION TABLES

A . CAUTION

While the State/Action Tables feature provides a powerful, flexible
method of creating and modifying WildCard Functions, there is also
the increased risk of misprogramming which can result in infinite
loops, inadvertently resetting the station, and other unintentional
station behavior. Please exercise caution when defining the inputs and
outputs, and when configuring the State/Action Tables.

If WildCard and SECURENET features are both enabled, Output 2 must remain
active LO and cannot be used in any other WildCard table, either as an individual
output or as part of a Binary Group.

How State/Action Tables Operate

6881085E35-AT

03/31/2015

Whenever a state changes from True to Untrue, the state/condition statement, in State and
Condition Settings are evaluated from left to right with no parentheses. If the logical result
changes from Untrue to True, the command(s) in the Action list is executed by the station. If the
list contains more than one command, the commands are executed sequentially. All commands
in the list are executed even if the logical result of the state/condition evaluation becomes untrue
during performance of the sequence.

If the result changes from true to untrue, the command(s) in the Inaction list is executed by the
station. If the list contains more than one command, the commands are executed sequentially.
All commands in the list are executed even if the logical result of the state/condition evaluation
becomes true during performance of the sequence.

The figure below shows a simple example: When Input 2 (TX Inhibit) becomes true (logic HI,
as defined in the WildCard Input screen), the TX INHIBIT command in the Action list is
executed by the station. The station transmitter is now inhibited and remains so until the
condition becomes untrue (logic LO), at which time the command in the Inaction list is
executed. The station transmitter is now enabled and remains so until the condition again
becomes true.

Description; | TH INHIBITI TABLE 1 OF 1 Jump to Takle: |1
State And Condtion Settings
State: Cond: Stater Cone: State:
INPUT 2 v v v v vl
Action Inaction
TH INHIEIT w TX ENABLE L
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Programming the Wildcard State Screen

10-8

This screen is available when the WildCard Option is set to either Basic or Enhanced on the
Hardware Configuration screen. Each station equipped with the WildCard Option comes
programmed with a default set of State/Action Tables that provide a basic set of station
functions, such as Ext PTT, RX Code Det, or RD Stat. The default tables utilize the predefined
functions assigned to the station auxiliary inputs and outputs, as described in the Backplane
section of the appropriate QUANTAR or Quantro station or QUANTAR receiver Functional
Manual. The number of default tables depends on the station type: conventional or 6809
trunking.

You may use the default tables as provided, modify one or more to satisfy unique customer
requirements, or add tables (thus adding WildCard functions).

The Action and Inaction lists provide up to XX fields for entering commands.

@ IMPORTANT

It is important to remember that for any given state change, the command list in
each and every State/Action Table containing the state change in the State/
Condition string is executed. Be very careful when designing WildCard functions
to consider the impact of commands in a given State/Action Table with all other
State/Action Tables, even tables that do not relate specifically to the same
WildCard function.

To access the WildCard State screen, click WildCard State in the navigation pane, see Figure
10-2. See Table 10-2 for the screen’s data fields.

Description: | POWER UP TABLE 1 OF 14 Jump to Table: | 1

State And Condition Settings

State: Cond: State: Cond: State:
(COLD RESET b OR, W [WARM RESET W ~| w
Action Inaction
|CLR OUTPUT v|[1 ' ML v
CLR EVEMT FLAG b |l 1. : : b i
|SET EVEMT FLAG Sl | 2
RKDSC-ALKRK O+ |
' = }

[ Hep || Baddtame || settoperaut | @ :

[ 3 Delete Table H Programming Rules ]

Figure 10-3 WildCard State Screen
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Table 10-3 WildCard State/Action Screen Data Fields

STATE/ACTION TABLES

Data Field Description Range/Selections Default Recc'>mm'e Al
Setting (if any)
Description Indicates the name assigned to the Up to 15 alpha- Blank System dependent
WildCard Function implemented by numeric characters
this table. Enter text using keyboard
(14 alphanumeric characters max).
Table Indicates the current table number and ~ Up to XX tables 1 System dependent
shows total number of tables currently
implemented.
Jump to Table Enter desired table number and press Up to the number of 1 System dependent
Enter key to display corresponding configured tables
table.
State Field Defines a station state that is used to Provided in selection  Blank System dependent
determine an action. list
Condition Field = Determines the boolean operation « AND Blank System dependent
performed on the selected states. « AND NOT
« OR
« ORNOT
Action Action list contains commands which ~ Provided in selection =~ Blank
are executed sequentially (top to list
bottom) when the state/condition
settings change from untrue to true.
Inaction Inaction list contains commands Provided in selection ~ Blank

which are executed sequentially (top
to bottom) when the state/condition
settings change from true to untrue.

list

6881085E35-AT
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Software Downloading

QUANTAR and Quantro stations, ASTRO-TAC comparators, and ASTRO-TAC receivers
(equipped with FLASH memory) support the Software Download (SWDL) feature. This feature
allows service personnel to download the station operating software (previously stored in
firmware) directly to the station. The download may be performed either locally, through a null
modem, or remotely, through a dial-up modem. The SWDL process differs from connecting to a
device through RSS because SWDL requires the use of file transfer protocol (FTP) and RSS
does not. Therefore, you must configure a modem to use serial line internet protocol (SLIP)
because SLIP supports FTP. The process for performing a SWDL to upgrade your device’s
software is outlined below:

1.  Ensure the prerequisites are met. See “Prerequisites” on page 11-2.

2. Prepare the PC for connecting to the station, receiver, or comparator. See “Preparing PC
for Software Download Communications™ on page 11-3.

N

3.  Copy the device software from the Motorola-supplied disk to the PC hard disk. See
“Loading Station Software Files onto the PC” on page 11-40.

Step 3 is needed only if your device is an IntelliRepeater and you are going to
connect through an Ethernet connection or a zone controller link connection.

4.  Connect to the device. See “Connecting to the Device” on page 11-35.

5. Download the station software from the PC to the station:

* Ifyour device is not an IntelliRepeater: See “Downloading Software to Station/
Receiver Memory - Conventional and 6809 Controller Systems or ASTRO-TAC
Comparator Memory” on page 11-41.

* Ifyour device is an IntelliRepeater: See “Downloading Software to
IntelliRepeater Memory” on page 11-44.
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Prerequisites

Only QUANTAR and Quantro stations, ASTRO-TAC comparators, and ASTRO-TAC receivers
that are equipped with FLASH memory allow software downloading. Verify that the Motorola
model numbers for the station control board, wireline interface board, and wireline/power
supply board are as follows. The model number is printed on an adhesive label on the
component side of the board, along with a bar code as follows:

*  QUANTAR/Quantro Stations:
e Station control board:
+ IntelliRepeater: CLN6960
+ Conventional/6809: CLN6961
+ Data base station: CLN6962
*  Wireline interface board:
* 4-wire North America: CLN6955
* 8-wire North America: CLN6956
* 4-wire International: CLN6957
* 8-wire International: CLN6958
*  ASTRO-TAC Receivers:
*  Wireline/power supply board: TTN5041
* Station control board: CLN6873
* ASTRO-TAC Comparator:
* Flash Capable Comparator Control Board: CLN7361
* Flash Capable Wireline Board: CLN7343

N

If your station/receiver is equipped with a model different than those listed above,
the station operating software is contained in EPROMs, you may not use the
Software Download feature unless the module has been upgraded with FLASH
memory. Refer to FLASHport Upgrades Ordering Guide for details.

11-2 6881085E35-AT  03/31/2015



RADIO SERVICE SOFTWARE INSTRUCTION MANUAL PREPARING PC FOR SOFTWARE DOWNLOAD COMMUNICATIONS

Preparing PC for Software Download Communications

The software download (SWDL) feature can be installed and run on the following Microsoft
Windows operating systems:

*  Windows XP Professional

*  Windows Vista

*  Windows 7

*  Windows 8 (including Windows 8.1)

Configure your PC for connecting to the device depending on the Microsoft Windows operating
system you are running and the method of serial communications you are using as outlined
below:

» If connecting the PC’s serial port directly to the station’s RSS port:
e For Windows XP, see “Adding a Null Modem Device” on page 11-3.

* For Windows Vista, Windows 7 and Windows 8, see “Adding a Virtual Network
Adapter Driver” on page 11-25.

+ If connecting through a dial-up modem:
e For Windows XP, see “Adding a Dial-Up Modem Device” on page 11-15.

* For Windows Vista, Windows 7 and Windows 8, see “Adding a Virtual Network
Adapter Driver” on page 11-25.

Adding a Null Modem Device

To connect to the station or comparator to perform Software Download using a direct
connection, you must:

1. Add a null modem that uses your computer’s serial port. This is used to connect to the
device. See “Adding a Null Modem in Windows XP Professional” on page 11-3.

2.  Adda SLIP connection that uses the null modem you just added. See “Adding a SLIP
Connection for a Null Modem Connection” on page 11-8.

Adding a Null Modem in Windows XP Professional

To add a null modem to connect to the device, perform the following procedure:
1. Open the Control Panel.

2. Click Printers and Other Hardware.
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3.  Click Phone and Modem Options.

L

Phone and

4.  On the window that appears, click the Modems tab.

Phone and Modem Options

IJ' [jialing Fi.ules_ Modems .&EFvanced

5.  Click Add at the bottom of the screen. The following window appears.

W Don't detect my modem: | will select it from a hist.

[ < Back ]L Mext » J[ Cancel

6.  Select Don’t detect my modem; I will select it from a list check box.

7.  Click Next. The following window appears.

b ahufacturer | Modets A
(Standard Modem Types) 5 Standard 23600 bps Modem
¥ Standard 55000 bps Modem

Communications cable between two computers : |

Paraliel cable between two computers il

& Thiz driver iz not digitally signed!

Tell re why driver signing is important

l < Back ][ Mext » ][ Cancel ]

8.  Click Have Disk.
9.  On the screen that appears, browse to the directory that contains the mdmmotcss9x.inf

and mdmmotcssnt.inf files. Generally, these files are found in the default installation
directory C:\Program Files\Motorola\Radio Service Software\SLIPdrv\XP.
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10. Click Open. The following window appears.

Add Hardware Wizard

Install Hew Modem :%

&1 Select the manufacturer and model of vour modem. IF pour modem iz not lizted, or if vou
I\E@ hawve an installation disk, click Hawe Disk.

b anufacturer

Motarola C5S 9w ESS SLIP Connecticn NT
Matarala CSS NT

/&, This driver is not digitally signed!

Tall ma why driver signing is important

[ < Back ]| Mext » ][ Cancel J

11.  Select the following:
e Motorola CSS NT from the Manufacturers list.
e CSS SLIP Connection NT from the Models list.

12. Click Next. The following window appears.
B

On which posts do you want to install it?
" All ports

{* Selected poits

COM2
COME
COM7

I < Back ]I Mext > J’ Cancel

13. Select the following:
* Click Selected ports.

* Select the PC port that you use to perform the serial software download to the
device.
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14. Click Next. The following warning message appears.

Hardware Installation

f : The software you are instaling for this hardware:
-
Communications cable between bwo computers

haz not passed Windows Logo testing to verify its compatibility
with Windows =P. [Tell me why this testing is important. |

Continuing your installation of this software may impair
or destabilize the comect operation of your system
either immediately or in the future. Microsoft strongly
recommends that you stop this installation now and
contact the hardware vendor for software that has
passed Windows Logo testing.

| Continue Aryway | | STOP Installation |

15. Click Continue Anyway to disregard it. If the operation was successful, the following
window appears.

Add Hardware Wizard

Install New Modem 53
todem installation iz finished]

“t'our modem haz been set up successfully.

If you want to change these setting:. double-click the
Phone and Modem Options icon in Control Panel, click the
todems tab. select thiz modem, and then click Properties.

Carcl

16. Click Finish to exit. The following window appears. This window now contains the
modem connection you just added.

Phone and Modem Options El@

Didling Rules | Modems | Advanced

@@ The following modems are nstalled:

adem Attached To
%:L{Communications cable between bwo computers  COM1
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17.

18.

19.

20.

21.

22,

23.

Select your new connection.
Click Properties at the bottom.

Select the Advanced tab.

Communications cable between two computers Propert... [2][%]

| Genersl | Modem | Diagnostics | Advanced | Driver |
I

Click Change Default Preferences... at the bottom of the screen.

[ Change Defoul Preferences.. |

[

| mr=rm

The following window appears.

Communications cable between two compute... [%][%]

Communications cable between two compuie. .. EIEI

_.Genara] Advanced

Haidware Setlings

Deta bis: [N
Party: |MNone v

Stop biks: |'I v/

Genseal | Advanced
Call preferences
Dizconnect a call if wle for more thar | mis
Cancel the call # not connected within . S80S
Data Connachon Prefarences
Potspeed |ECIMN ~
Dzta Protocol
Compression
Elow contrat | Mone M

Select the following on the General tab:

¢ Flow control: None

* Port Speed: 38400

Select the following on the Advanced tab:

¢ Data bits: 8
e Parity: None
¢ Stop bits: 1

Click OK on all open screens until you reach the control panel again.

PREPARING PC FOR SOFTWARE DOWNLOAD COMMUNICATIONS

You have successfully added a null modem that provides the means to connect to a station or

comparator using a SLIP connection. Proceed with the following section to add a SLIP

connection.
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Adding a SLIP Connection for a Null Modem Connection

To add a SLIP connection in Windows XP perform the following procedure:

1. Launch the Control Panel and click on the Network Connections icon.

@

Metwork,
Connections

The following menu appears.

&% Network Connections

FEW Edit  Yiew Favorite:

Metwork Connections  »

Close

2. Select New Connection from the File menu.

3. When the next window appears, click Next. The following window appears.

New Connection Wizard
Metwork Connection Type
‘Wwhat do pou want to do?

() Connect to the Internet
Cotinect ta the Intemet 30 you can biowse the Web and read email.

() Connect to the network at my workplace
Connect to a business network [using dial-up or YPH] 20 pou can work from home,
a field office, or another location.

(33 Set up an advanced conneclion

Connect directly to another computer using wour senal, parallel, or infrared port, or
zet up thiz computer so that other computers can connect to it

[ < Back ” Mext > Jl Cancel

4.  Select Set up an advanced connection.
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Click Next. The following window appears.

Newr Connection Wizard

Advanced Connection Dptions
‘Which type of connection do you want to st up?

Select the connection type pou wank:

() Accept incoming connections
Allow other computers to connect to thiz computer through the Internet, a phone
ling, or a direct cable connection.

(3) Connect directly to another computer
Connect to another computer using pour senal, parallel, or infrared paort.

[ < Back H Mext > Jl Caricel

Select Connect directly to another computer.

Click Next. The following window appears.

Mews Connection Wizard

Hoszt or Guest?
To connect bwo computers, your computer must be identified az either a host or &

guest.

Chaooze the role you wank for this complter
) Hast

This computer has the information you want to access.

(&) Guest

This computer iz uzed lo access information on the host computer.

[ < Back ” Mext » ]’ Cancel

PREPARING PC FOR SOFTWARE DOWNLOAD COMMUNICATIONS
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8.  Select Guest, then click Next. The following window appears.

New: Connection Wizard

Connection Mame
What iz the name of the other computer you are connecting to?

Type the name of the other computer in the following box.

Computer N ame

C5SS_SLIP_FP_9500_CoOM1|

The nare you type here will be the name of the connection pou are creating.

9.  Enter the name of the connection in accordance with the rules provided in “RSS SLIP
Connection Naming Convention” on page 11-33.

10. Click Next. The following window appears.

Mew: Connection Wizard

Select a Device
Thiz iz the device that will be used to make the connechon.

Select a device:

11.  Select the device you just added from the dropdown box.

12. Click Next. The following window appears.

Mew Connection Wizard

Completing the New Connection
@ Wizard

You have successfully completed the steps needed to
create the followang connection:

CSS_SLIP_FP_9600_COM1
* Share with all users of this computer

The connection vl be zaved in the Metwark
Connections folder

[] Add a shostcut to this connection to my desktop

To creste the connection and cloze thiz wizard, click Finizh.

[ <Back J|_Fish | [ cancel
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13. Select Anyone’s use, then click Next. The following window appears.

Mew: Connection Wizard

Completing the New Connection
Wizard

You have successhully completed the steps needed ta

create the followang connection:

CSS_SLIP_FP_9600_COM1
* Share wath all users of this computer

The connection will be saved in the Network
Connechons folder.

[[] &dd a shortcut to this connection to my desktop

To create the connechion and close this wizard, click Finish.

[ <Back || Finsh | [ cCancel

14. Click Finish. The following window appears.

NoOTE

Leave the area code and phone number fields blank.

€SS_SLIP_FP_9500_COM1

Uzer name: | |

Pazzword: | |

[] Save thiz user name and password for the following users:
td & oy

Ainpone who uses this computer

| Connect ][ Cancel l[ Properties J’ Help

PREPARING PC FOR SOFTWARE DOWNLOAD COMMUNICATIONS
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15. Click Properties. The following window appears.

¥ CSS_SLIP_FP_3600_COM!

General | Options | Security | Networking | Advanced |

Select a device:

Show icon in notification area when connected

I 0K Jl Cancel ]

16. Select the device you just added and then click Configure. The following window
appears.

Modem Configuration

Communications cable betwesn two computers [COMT)

Maimn soeed ppst |

Modem protocal

Hardware features
[ Enable hardware flow control
[] Enable madem errar confrol
[] Enable madem compression

[ Shaw terrminal windaow

Enable modem speaker

I oK i ’ Cancel

17. Select the desired baud rate and uncheck all other checkboxes.
*  You can only select baud rate values that are supported by RSS.

* See “RSS SLIP Connection Naming Convention” on page 11-33 for baud rate and
connection name dependencies.
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18. Click OK. The following window appears. Select the Options tab and set the option

selection as shown.

# CS5_SLIP_FP_9500_COM!

|_Genera-l-|-DDti0nS |Sat:ui_l,l Networking | Advanced |

Dialing options

Display progrezs while connecting

] Prompt for name and password, certificate, etc.
[ Include “wWindows logon domain

- Redialing options

Redial attempts: |0

4 >

Time betwesn redial attempts: 1 minute b

Idle time befare hanging up:

[] Redial if line is dropped

[ OK Jl Cancel ]

19. Seclect the Networking tab and set the option selection as shown in the figure below.

# C55_SLIP_FP_5600_COM

| General || Dphons { Sec.uiy| Netmkng 'Advanced|

Type of dialup zerver | am caling
| SLIP: Unix Cornection b

Settings:

Thiz connection uses the following tems:

O g File: and Printer Sharing for Microsoft Netwarks
[ /=] Client for Microsoft Networks

Description

Transmission Control ProtocolAntemet Protocol. The default

wide area network. protocol that provides communication
across diverse interconnected netweorks.

I 0K j[ Cancel ]

20. Select SLIP: Unix Connection in the Type of dial-up server I am calling: list

21. Select the Internet Protocol (TCP/IP) entry.

6881085E35-AT 03/31/2015
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22,

23.

24,

25.

26.

Click Properties. The following window appears.

Internet Protocol (TCP/IP) Properties

General |

CHAPTER 11: SOFTWARE DOWNLOADING

You can get IP settings assigned automatically if pour network
supports this capability. Dtheswise, pou need to ask your network

adminiztrator for the appropriate IP ssttings.

Obtain an [P address automatical
(&) Use the fallowing |P address:
IP address: 193. 0 .0 . 9§ |

Obtain DMS server address automatically
(2) Use the fallowing DNS server addresses:

Prefermed DNS server: 4 : ) |

Alternate DNS server . . . |

I (1]:4 J [ Cancel

Set the IP Address ficld as follows, leaving the rest blank:

e If the connection being configured connects to the front port of the device, the IP

should be 193.0.0.5

e If the connection being configured connects to the back port of the device, the IP

should be 193.0.0.4

Click Advanced. The following window appears.

Advanced TCP/IP Settings

General [DNS | wiINS

Thiz checkbox only applhes when you are connected to a local
network, and a dialup network simutaneously. Wwhen checked, data
that cannot be sent on the local nebwork is forwarded to the dial-up
nebwark.

[] Uze default gateway on remate network

Uncheck the Use default gateway on remote network check box.

Click OK on all windows until you reach the Network Connections screen.

*  When you finish clicking OK on all windows, a Connect window appears. Click

Cancel to close the window.

*  You cannot connect to the device using the Connect window, a successful

connection can only be made using the RSS.

You are now ready to perform the SWDL procedure to upgrade the device’s software. See
“Serial (Direct) Connection” on page 11-35.
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Adding a Dial-Up Modem Device

To connect to the station or comparator to perform Software Download using a remote
connection, you must:

1.  Add a dial-up modem that is used to connect to the device at a remote location. See
“Adding a Dial-Up Modem in Windows XP Professional” on page 11-15.

2.  Adda SLIP connection that uses the modem you just added. See “Adding a SLIP
Connection for a Dial-Up Modem Connection” on page 11-16.

Adding a Dial-Up Modem in Windows XP Professional

To add a dial-up modem to connect to the device from a remote location, install the dial-up
modem in your computer in accordance with the installation instructions provided by the
manufacturer. On completion of the new modem’s installation or for an existing modem, set up
the dial-up modem as directed in the procedure below:

1.  Ifnot already open, (it opens by default when adding a new modem) open the Modem
Options window from Control Panel. The following window appears.

Phone and Modem Options

[ D.ie;l.i.ng.F-!.ules.| Modems | Advanced

@@ The following modems are installed:

Madem Attached To
%ﬁtommunications cable between two computers  COM1

2. Select the modem from the list.
3.  Click Properties at the bottom.

4. Select the Advanced tab.

Communications cable between two computers Propert. .. [2][]

| General || Modem | t)iagnasﬂ:s Advanced Dl]lver
I 1

5.  Click Change Default Preferences at the bottom of the screen.

[ Change Default Preferences. . ]

I Ok ] [ Cancel
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The following window appears.

Communications cable between two compute... [2]] Communications cable between two compute... [2]

Gensral | Advanced General| Advanced
Call prefesences
i
Cancel the call# not connected witkin | secs
Haidveare Setlings
[ata Connechon Prefersnces Dk |_y
Port speed | EELL b
Party: |Hnne >
Data Protocol 5
5 Stop bits: !1 e
Compression:
Flows cantrot | Mone i
Ok | l Cancel J 118 | [ Cancel ]

6.  Select the following on the General tab:
* Flow control: None

¢ Port Speed: 38400

7.  Select the following on the Advanced tab:
* Data bits: 8
* Parity: None
e Stop bits: 1

8.  Click OK on all open windows until you reach the control panel again.

You have successfully added a dial-up modem that provides the means to connect to a station or
comparator using a SLIP connection from a remote location. Proceed with the following section
to add a SLIP connection.

Adding a SLIP Connection for a Dial-Up Modem Connection

To add a SLIP connection in Windows XP to connect to a device from a remote location,
perform the following procedure:

1. Open the Control Panel and double-click the Network Connections icon.

«

]

Metwork
Connections
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2,

On the window that appears, from the File menu, select New Connection.

&% Network Connections

Edit  ‘¥iew Favorite:

Properties

Metwork Connections  »

Close

Click Next on the window that appears.

‘Mew Connection Wizard

Metwork Connection Type
What do you want to do?

(®Lonnect to the Internet
Connect to the Intemet 30 pou can browse the Wweb and read email.

() Connect to the network at my workplace
Connect to a business ne.-hmk [using diakup or YPH] s0 vou can work from home,

a field office, or another location.
() Set up an advanced connection

Connect directly to another computer using pour senal. parallel. or infrared port, or
zet up this computer zo that other computers can connect to it

[ < Back H Mest » l’ Cancel

Select Connect to the Internet.

PREPARING PC FOR SOFTWARE DOWNLOAD COMMUNICATIONS
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5.  Click Next. The following window appears.

‘Mew Connection Wizard
Getting Ready
The wizard iz preparing to set up youw Intemet connection.

How do pau want to connect to the Intemet?

(") Choose from a list of Internet service providers [1I5Ps)

(*)iSet up my connection manually

For a dial-up connection, you will need pour account name, pazzword, and 3
phone number for your ISP. For a broadband account. you won't need a phone
number.

() Use the CD | got from an ISP

[ < Back ]1 Hext » ][ Cancel

6.  Select Set up my connection manually.

7.  Click Next. The New Connection Wizard window appears as shown in the example
below.

Hew Connection Wizard I ,

Select a Device
This is the device that will be used to make the connection.

You have more than one dialup device on your computer.
Select the devices to use in this connection:

Viodem - Agere ems 7 Modem
[ &3 Modem - Bluetooth Modem ([COM4)

< Back Mesxt = Cancel

8.  Select the modem device that you use for this connection.
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10.

1.

12.

Click Next. The following window appears.

Mew Connection Wizard

Internet Connection
How do you want bo connect to the Intemet?

iy

(®)iConnect using a dial-up
Thiz type of connection uses a modem and a regular or ISDN phone line.

(") Connect using a broadband connection that requires a user name and
password

Thiz i a high-speed connechon wsing either a DSL or cable modem. Your ISP may
refer to thiz lupe of connection as PPPoE.

() Connect using a broadband connection that is always on

This iz a high-speed connection using either a cable modem, DSL or LAN
connection. It is abways active, and dossn't require you to sign in.

[ < Back ﬂ Hext » ][ Cancel

Select Connect Using a dial-up modem.

Click Next. The following window appears.

Mew Connection Wizard

Type the name of your ISP in the followang box.
I15F Mame

| RSS_SLIP_MDM_FP_3600_COM3

The name you type here will be the name of the connection vou are creating.

[ < Back ][ Hext » J[ Cancel ]

Connection Mame
What iz the name of the service that provides pour Intemet connection?

PREPARING PC FOR SOFTWARE DOWNLOAD COMMUNICATIONS

Enter the name of the connection in accordance with the rules outlined in “RSS SLIP
Connection Naming Convention” on page 11-33. Do not add any other text to the name

other than what is stated in the rules.
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13. Click Next. The following window appears.

Mew Connection Wizard
Phone Humber to Dial
What is your ISP's phone numbes?

Type the phone number behow.

Phone number:

You might need ko include a 1" or the area code. or both. If you are naot sure
wou need the extra numbers, dial the phone number on your telephone. IF you
hear a modem sound, the number dialed is comect.

[ < Back ][ Mext » ][ Cancel

14. Leave the phone number field blank and click Next. The following window appears.

Mew Connection Wizard

Connection Availability
You can make the new connection availlable to any user or only to pourself,

2 connechion that iz created for pour use only iz saved In vour user account and iz not
available unlezs you are logged on

Create thiz connection for:

O}

() My uze anly

[ < Back H Mext » ][ Cancel
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15. Select Anyone’s use, then click Next. The following window appears.

Hew Connection Wizard
Internet Account Information
Y'ou will need an account name and password to sign in to your Internet account.

Tepe an |SP account name and password, then waite down this information and stare it in a
zalfe place. [If you hawve forgotten an exmsing account name or password, contact your [SP)

Uzer name:

Pazzword:

Confirmn pazzward:

[] Use this account name and password when anyone connects ta the Intemet from
thiz computer

[] Make this the default Intemet connection

[JiTumn on Intemet Connection Firessall for this connection:

l < Back ][ Mext > J[ Cancel

16. Leave all the fields blank and uncheck all checkboxes.

17. Click Next. The following window appears.

Mew Connection Wizard

Completing the New Connection
Wizard

“1'ou have successhully completed the steps needed to
create the followang connechon:

RSS5_SLIP_MDM_FP_9600_COM3
* Share wath all users of this computer

The conneciion vl be saved in the Network
Connections folder.

[Tdd a shortcut to this connechion bo my desklop

To create the connection and close this wizard, click Finish,

l < Back ][ Finizh ][ Cancel
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18. Click Finish. The following window appears.

NoOTE

CHAPTER 11: SOFTWARE DOWNLOADING

Leave the area code and phone number fields blank.

Izer name: |

Pagsword: |

[[] Save this user name and password for the following users:

e only

Anpone who uzes ths con

| Connect l[ Cancel ][ Properties ][ Help

19. Click Properties. The following window appears.

NoOTE

Leave the area code and phone number fields blank.

#' RSS_SLIP_MDM_FP_9600_COM3

General | Options | Security | Metworking | Advanced |

Select a device:

Show icon in notification area when connected

[ ok ]|

Cancel
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21.

22.

23.
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Select the device you just added and then click Configure. The following window
appears.

Modem Configuration

Communications cable between two computers [COMT)

Masima speed best | - |

tModem protocol

Hardware features
[] Enable hardware fiow confrol
[] Enable madem ermrar control
[ Enable modem compression

[] Shaw terminal windaow
Enable modem speaker

I 0K J [ Cancel

PREPARING PC FOR SOFTWARE DOWNLOAD COMMUNICATIONS

Select the desired baud rate and uncheck all other check boxes. You can only select baud

rate values that are supported by RSS.

See “RSS SLIP Connection Naming Convention” on page 11-33 for baud rate and

connection name dependencies.

Click OK.

Select the Options tab and set the option selection as shown.

# RSS_SLIP_MDM_FP_S600_COM3

|_GBHBIEI-|-|-D|:'ti°nS |Set:ui}l ilelmkng Ad\ranceal

Dialing options

Dizplay progress while connecting

[] Prompt for name and password, certificate, etc.
[ Include ‘wWindows logon domain

 Redialing options

Redial attempts: |a

Time between redial attempts: 1 minute
Idle time before hanging up:

[] Redial i ine is dropped

Falrs

4

I 0K l ’ Cancel
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24. Sclect the Networking tab. The following screen appears.

#' RSS_SLIP_MDM_FP_9500_COM3

| General ||_-Dpti0ns { Se-c.ui_l,li' Hetworking \!_A_c-lvaﬂced]

Type of dialup zerver | am caling
| SLIP: Unix Connection R

Settings

This connection uses the I‘olmung items:

1= Fite and Printer Sharing for Microsoft Networks
112 Cliert for Microsoft Networks

Dezcription

Transmigsion Control Protocol/intemet Protocol. The default

wide area network probocol that prowides communication
acrozs diverse interconnected networks.

I 0K ] [ Cancel

25. Select SLIP: Unix Connection in the Type of dial-up server I am calling: list.
26. Select the Internet Protocol (TCP/IP) entry.

27. Click Properties. The following window appears.

Internet Protocol (TCP/IP] Properties

General |

You can get IP settings assigned automatically if your network
supports this capability. Othensize, pou need to ask pour network
adriniztrator for the appropriate 1P settngs.

Obtain an [P address automatically

(%) Use the fallowing |P address:
IP addhess: 1.0 .0 .9

Obtain DNS e = ALl cally
(&) Use the fallowing DNS server addresses:

Prefenned DMS server: : ] : |

Alkenate DMS server: . . . |

I 0K ,] [ Cancel

11-24
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28. Set the IP Address ficld as follows, leaving the rest blank:

* Ifthe connection being configured connects to the front port of the device, the IP
should be 193.0.0.5

* If the connection being configured connects to the back port of the device, the IP
should be 193.0.0.4

29. Click Advanced. The following window appears.

Advanced TCP/IP Settings

Genera|.|.DNs || NS |

This checkbox only applies when you are connected to a local
network. and a dialup network simutaneously. When checked, data
that cannot be sent on the local nebwork iz forwarded to the dial-up
netwark.

[] Use default gateway on remaote network

30. Uncheck the Use default gateway on remote network check box.

31. Click OK on all windows until you reach the Network Connections screen. When you
finish clicking OK on all windows, a Connect window appears offering you the
opportunity to connect to the device. Click Cancel to close the Connect window.

M o

You cannot connect to the device using the Connect window, a successful
connection can only be made using the RSS.

You are now ready to perform the SWDL procedure to upgrade the device’s software. See
“Remote Dial-Up Connections” on page 11-38.

Adding a Virtual Network Adapter Driver

To connect to the station or comparator to perform Software Download using a direct or remote
connection, you must add a Virtual Network Adapter that uses your computer's serial port. This
is used to connect to the device. See “Adding a Virtual Network Adapter Driver in Windows
Vista, Windows 7 and Windows 8” on page 11-25.

Adding a Virtual Network Adapter Driver in Windows Vista,
Windows 7 and Windows 8

To add a Virtual Network Adapter driver to connect to the device, perform the following
procedure:

1. Open the Control Panel.
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2.
Lol AReall 7 el i Y

Click Device Manager. The following screen appears.

CHAPTER 11: SOFTWARE DOWNLOADING

Scan for hardware changes

Add legacy hardware

H

H F

Jl—if’l DVD/CD-ROM drives
- Floppy disk drives

<= Floppy drive controllers
]--C‘g-“'. Human Interface Devices
H-Cyg IDE ATA/ATAPI controllers
i< Keyboards

]---B Mice and other pointing devices
+- & Network adapters

-5 Other devices

-l Unknown device
5-'3" Ports (COM & LPT)
]--D Processors

H-4; Storage controllers

e IO e B

i1 System devices

Add a legacy (non Plug and Play] device to the computer.

3.

The following screen appears.

Right-click on a computer’s name in a root of the tree and select Add legacy hardware.

Add Hardware

Welcome to the Add Hardware Wizard

This wizard helps you install driver software to support older
devices that do not support Plug-and-Play and which are not
automatically recognized by Windows.

You should only use this wizard if you are an advanced user
or you have been directed here by technical support.

& If your hardware came with an installation CD.
it is recommended that you click Cancel to
close this wizard and use the manufacturer's
CD to install this hardware.

To continue, click Next.

<Back |f  Nexd> |[ Cancel

11-26
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4.  Click Next. The following screen appears.

Add Hardware

The wizard can help you install other hardware

The wizard can search for other hardware and automatically install it for you. Or, f you
know exacthly which hardware model you want to install, you can select it from a list.

What do you want the wizard to do?
() Search for and install the hardware automatically (Recommended)
all the hardware that. | manually select from a list (AdvancedE

ILL | <Back || Ned> | | Cancel |

5.  Seclect Install the hardware that I manually select from a list and click Next. The
following screen appears.

Add Hardware

From the list below. select the type of hardware you are installing

If you do not see the hardware category you want, click Show All Devices.

Commaon hardware types:

1] Memary technology driver ‘
H:—_l Modems

‘;{ Multi-port serial adapters
v i
[E1]PCMCIA adapters

| Portable Devices

"2 Ports (COM & LPT)

5@3 Prirters

B SRP? IEEE 1704 Navicae

L |

<Back | Ned> | [ Cancel
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11-28

6.

7.

8.

CHAPTER 11: SOFTWARE DOWNLOADING

Select Network adapters and click Next. The following screen appears.

Add Hardware

Select Network Adapter
Which network adapter do you want to install?

installation disk for this feature, click Have Disk.

L_' Click the Metwork Adapter that matches your handware, then click OK. If you have an

Manufacturer Metworlc Adapter:

Dialogic Comporation
Intel Corporation

Broadcom ¥ 3Com Dual Port 10/100/1000 PCI-X Server NIC L

55 3Com Quad Port 10/100/1000 PCHX Server NIC -

Microsoft <|

(LI L

Tell me why driver signing is important

| <Back |[ Net> | [ Cancel |

Click Have Disk. The Install From Disk screen appears.

Install From Disk

.

Ingert the manufacturer’s installation disk, and then
— make sure that the comect drive is selected below.

Copy manufacturer’s files from:

OK

g

Cancel

- Browse ..

[

Click Browse and navigate to the directory that contains the MotorolaVNDC.inf file.
Generally, this file is found in the default installation directory:

¢ For Windows Vista:

C:\Program Files\Motorola\Radio Service Software\SLIPdrv\Vista.

* For Windows 7 and Windows 8 (32 bits):

C:\Program Files\Motorola\Radio Service Software\SLIPdrv\Win7.

* For Windows 7 and Windows 8 (64 bits):

C:\Program Files (x86)\Motorola\Radio Service Software\SLIPdrv\Win7.
Select the MotorolaVNDC file and click Open. The Install From Disk window becomes

active again.
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Q Insert the manufacturer’s installation disk, and then
=y Mmake sure that the comect drive is selected below.

Copy manufacturer's files from:
C:“Program Files"Meotorola“Radio Service Software

-

9.  Click OK. The following screen appears.
Add Hardware

Select Network Adapter
Which network adapter do you want to install?

‘ Click the Network Adapter that matches your hardware, then click OK.  you have an
installation disk for this feature, click Have Disk.

MNetworle Adapter:

MotorolaVNDC adapter

/&, This driveris not digitally signed!

Tell me why driver signing is important

| <Back | Net> | [ Cancel |

— = =

10. Seclect MotorolaVNDC adapter and click Next. The following screen appears.

Add Hardware

The wizard is ready to install your hardware

Hardware to install:

h_' MatorolaVMDC adapter

l To start installing your new hardware, click Nesdt. l

<Back |[ MNed> | | Cancsl
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11.  Click Next. One of the following screens appears.
@' Windows Security Lﬁ1

You should check your manufacturer's website for updated driver software
for your device.

= Install this driver software anyway

Only install driver software obtained from your manufacturer's website or
disc. Unsigned software from other sources may harm your computer or steal
information.

(v) Seedetails

[=7] Windows Security =3
Would you like to install this device software?

~ MName: Motorola Network adapters
_&' Publisher: Moterola Selutions Inc.

[C]  Ahways trust software from "Motorola Solutions Install ][ Don't Install ]
Inc.".

';ﬁ' You should only install driver software from publishers you trust. How can I decide which
device software is safe to install?

12. Click Install. During the driver installation the following screen appears.

Add Hardware

Please wait while the wizard installs the software...

Installing software to support:

_&' MotorolaVNDC adapter

&

< Back Nead > Cancel
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13. The following completion window appears when the driver software has been
successfully installed.

Add Hardware ‘

Completing the Add Hardware Wizard

The following hardware was installed:
.‘h MatorolaWMDC adapter
e,
Windows has finished installing the software forthis device.

To close this wizard, click Finish.

< Back |E Finish i| Cancel

14. Click Finish.
15. Open the Control Panel.

16. Click Network and Sharing Center. The following screen appears.

, | D N . ==
@Ov| ;F + Control Panel » Metwork and Sharing Center - | 3 | Search L |
.

Tasks

Network and Sharing Center
View computers and devices
View full map

Connect to a network

Manage wireless networks 1 g}

Set up a connection or network css I;C

Unidentlfled-;etwork Internet
Manage network connections (This computer) l
Diagnose and repair
5' Unidentified network (Public network) Customize
Access Local only
Connection Local Area Connection View status

m

|2 Sharing and Discovery
MNetwork discovery © Off I\\_f:,l
File sharing @ On I:\_f:,l
Public folder sharing © Off (\})
Printer sharing @ Off (no printers installed) I:\_f:,l
See also Password protected sharing @ On I:\_f:,l
Infrared Media sharing @ Off "‘_’:'
Internet Options
4 . Show me all the files and folders I am sharing
Windows Firewall X L5
Show me all the shared network folders on this computer il
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17. Click Manage network connections or Change adapter settings, depending on the
operating system version. The following screen appears.

@ + Control Panel » Metwork Connections ¥ | s | | Search
‘ Organize ~
MName Status Device Name Connectivity MNetwork Category Owner Type Phone # or Host Addre...
LAM or High-5peed Internet (3) ~
= | Local Area Connection = | Local Area Connection 2 ‘hl Wireless Metwork Connection
e Unidentified network s Network cable unplugged s Mot connected
# Intel(R) 82566MM Gigabit M... x 1{& MotorolaVNDC adapter x d‘.!ﬂ Intel(R) Wireless WiFi Link 4...

18. Right-click the icon for the network with the the MotorolaVNDC adapter, and then click
Properties. The Network Connection Properties window appears.

'W ocal Area Connection 2 Properties _E
Networking | Sharing

(|| Connect using:
I? MetorolaVVMNDC adapter

This connection uses the following tems:

[ 9% Cliert for Microsoft Networks

[ =305 Packet Scheduler

O Q File and Printer Sharing for Microsoft Networks

[ -+ Intemet Protosol Version 6 {TCP/IPvE)

g et Protocol Version 4 (TCP/1Pve) |

[ -a Link-Layer Topology Discovery Mapper /0 Driver
[ -a. Link-Layer Topology Discovery Responder

Install.. Urinstal

Description
Transmission Control Protocol/Intemet Protocol. The defautt

wide area network protocol that provides communication
across diverse interconnected networks.

ok || Cancsl
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19. Seclect Internet Protocol Version 4 and deselect all other connections, then highlight

Internet Protocol Version 4 and click Properties. The Internet Protocol Properties
window appears.

Internet Protocol Version 4 (TCP/IPv4) Properties @Iﬂ_hj

General | Alternate Configuration

‘fou can get IP settings assigned automatically if your network supports
this capability. Otherwise, you need to ask your network administrator
for the appropriate IP settings.

() Use the following IP address:

(@) Obtain DNS server address automatically

() Use the following DNS server addresses:

[ oK ][ Cancel ]
=

=

20. Select Obtain an IP address automatically and Obtain DNS server address
automatically, then click OK. The Network Connection Properties window returns.

21. Click OK. You are now ready to perform the SWDL procedure to upgrade the device's
software.

For direct connections, see “Serial (Direct) Connection” on page 11-35.

For remote connections, see “Remote Dial-Up Connections” on page 11-38.

RSS SLIP Connection Naming Convention

Due to the limitation of dynamic creation of a SLIP connection using the Windows Remote
Access Service (RAS) module, a naming convention was created to allow the RSS to
communicate with the Windows RAS through a null modem (serial cable).

NoTE

The CSS application uses the same connections for null modem (serial) SWDL,
therefore the same naming is used for both applications.

6881085E35-AT 03/31/2015
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Naming Convention for Null Modem install

A Windows RSS SLIP connection name has three items that depend on and describe some
physical parameters of the connection. A typical RSS SLIP connection name is
CSS_SLIP_FP 9600 COMI, and breaks down as follows:

* CSS_SLIP: This part of the connection name is fixed. All RSS SLIP connections must
start with this string.

* FP: This part of the name describes the device port the connection is capable of
connecting with. Allowed strings are “FP” (front port) and “BP” (back port).

* 9600: This part of the name describes the baud rate at which the connection
communicates. This value must match the actual baud rate of the connection.

*  COMLI: This part of the name describes the PC communications port that is used to
establish the connection.

. CAUTION

RSS SLIP connections must be created in pairs. For a given baud rate/
PC communications port combination, create one connection for the
device front port and one for the back port.

Example: If the SLIP connection CSS_SLIP_FP 9600 COM1 is created, then the following
must also be created: CSS_SLIP_BP 9600 _COMI1. The meets the requirement that a name for
be created for both the front and back port on the device.

Naming Convention for Dial-Up Modem install

A Windows RSS SLIP connection name has three items which depend and describe some
physical parameters of the connection. A typical RSS SLIP connection name is
RSS SLIP MDM_FP 9600 COM1, and breaks down is as follows:

+ RSS_SLIP_MDM: This part of the connection name is fixed. All RSS SLIP dial-up
modem connections must start with this string.

* FP: This part of the name describes the device port the connection is capable of
connecting with. Possible values are “FP” (front port) and “BP” (back port).

* 9600: This part of the name describes the connection’s baud rate. This value must match
the actual baud rate of the connection.

*  COMLI: This part of the name describes the PC communications port that is used to
establish the connection.

. CAUTION

RSS SLIP connections must be created in pairs. For a given baud rate/
PC communications port combination, create one connection for the
device front port and one for the back port.

Example: If the name CSS_SLIP_FP 9600 _COMI is created, then the following must also be
created: CSS_SLIP_BP 9600 COMI. This meets the requirement that a name be created for
both the front and back port on the device.
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Connecting to the Device

There are four methods for connecting the PC to the station for downloading software. Use the
one appropriate for the installation as outlined below:

* Serial connection between the PC and a single station (or one of the stations in an
IntelliRepeater Ethernet network). See “Serial (Direct) Connection” on page 11-35.

* Ethernet connection between PC and a single station (or to the access point in an
IntelliRepeater Ethernet network). See “Ethernet Connections™ on page 11-36.

* Remote connection to a single station (or one of the stations in an IntelliRepeater
Ethernet network) using PC and dial-up modem. See “Remote Dial-Up
Connections” on page 11-38.

* Zone controller link connection using PC and channel banks/modems
(IntelliRepeater systems only). See “Zone Controller Link Connection” on page
11-38.

Serial (Direct) Connection
A serial connection may be made between the PC and the RSS port located on the station control

module front panel. You may make the connection to either a single station, or to one of the
stations in an IntelliRepeater network.

N

ASTRO-TAC receivers can be downloaded only through the serial port.
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9-PIN EIA-232
MALE D-TYPE
CONNECTOR

STATION
CONTROL
MODULE

CABLE WIRED FOR
NULL MODEM
CONNECTIONS

RSS PORT

ON

STATION CONTROL
MODULE

9-PIN EIA-232
FEMALE D-TYPE

Figure 111 Serial Connection for Software Download

Ethernet Connections

An Ethernet connection may be made between the PC and either a single station or to the access
point of an IntelliRepeater Ethernet network.
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Laptop PC

Transceiver

Terminator

Terminator

Figure 11-2 Ethernet Connection to a Single Station

Ethernet access point
Connect directly to 3cm

Terminator transceiver (@é% ’ '

Figure 11-3 Ethernet Connection to IntelliRepeater Ethernet Network

Q IMPORTANT

For IntelliRepeater networks, ensure that each IntelliRepeater station is programmed
with a unique IP address. IP addresses are set using RSS. If two IntelliRepeater
stations have the same IP address, the network does not work properly. Also,
disconnecting any of the IntelliRepeaters’ Ethernet cables on a functioning system
causes the stations to reset.
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Remote Dial-Up Connections

Using the RSS remote dial-up feature (see Chapter 9, “Remote Dial-Up”), you may establish a
modem connection to a remote station and download the software through telephone lines. This
type of connection results in download times comparable to serial connection download times.

RS-232
Phone line

4

PC
modem

Station \I\
N

modem &

e >

Lose

Laptop
with RSS

Figure 11-4 Remote Dial-Up Connection

Zone Controller Link Connection

For SmartZone IntelliRepeater systems (system releases 3.0 and 3.5), you may download the
software to a remote station using the zone controller link. This link consists of a cable
connected between the zone controller and a local channel bank (typically connected to a remote
channel bank through a T1 line) or a local modem. Note that this type of connection results in
download times similar to a serial connection, about 10 minutes.The site remains in site trunking
for the duration of the download, or a maximum of 30 minutes.

The procedure for software download using the zone controller link depends on the parity
required by the system’s zone controller and whether channel banks or modems can be remotely
configured. Use the table below to determine your particular scenario and follow the
corresponding procedures to perform the software download.
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Table 111 Zone Controller Link Connection Scenarios

CONNECTING TO THE DEVICE

Zone Controller
Parity
Requirements

Channel Bank (or Modem)
Remotely Configurable

Channel Bank (or Modem)
Manually Configurable Only

Zone Controller links
that require ODD parity

Issue remote command to Channel Bank (or
Modem) to temporarily set parity to NONE.

Connect equipment as shown in “Zone
Controller Link Connection” on page 11-38.

Perform download procedure provided in
“Downloading Software to IntelliRepeater
Memory” on page 11-44).

Issue remote command to channel bank
(modem) to return parity setting to ODD.

Disconnect the zone controller link cable
from the PC and reconnect it to the zone

controller port (from which it was removed).

This scenario is not practical because a visit
to the IntelliRepeater site is required to set
parity to NONE for the download and then
return the setting to ODD for normal
operation. Instead, take PC to the site and
perform the software download locally.

Zone Controller links
that can operate with

) Perform download procedure (described in
NO parity

“Downloading Software to IntelliRepeater
Memory” on page 11-44).

Disconnect the Zone Controller link cable
from the PC and reconnect it to the Zone
Controller port from which it was removed.

Connect equipment as shown in Figure 11-5.

Connect equipment.

Perform download procedure (described in
“Downloading Software to IntelliRepeater
Memory” on page 11-44).

Disconnect the Zone Controller link cable
from the PC and reconnect it to the Zone
Controller port from which it was removed.

Note the zone controller port from which you
disconnect the link cable; you must reconnect
the cable here when the download process is
completed.

Channel bank or modem

6881085E35-AT 03/31/2015
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Figure 11-5 Zone Controller Link Connection

To PC COMM
Port

For some SmartZone IntelliRepeater systems, a DB-9 (female) to RJ-45 (female) adapter is
required to connect between the SLIP-equipped PC and the zone controller link that connects to
the site to be downloaded, as shown above. The adapter is available at most electronic stores,
and should be wired as shown in Figure 11-6.

1) T -
TX|2 7 TX
RX|3 8 |RX
4 To Link Cable
GND 5 3 |GND — from Zone
6 Controller
RTS|7 6 |RTS
cTs|8 5 cTs
9 N _
—
DB-9 (f) RJ-45 (f)

Figure 11-6 Adapter for Connecting between PC and Zone Controller Link

Loading Station Software Files onto the PC

11-40

The station operating software is provided on a diskette from Motorola (usually associated with
a FLASHport Upgrade option). The files contained on the diskette include the operating
software, boot code (optional), and other files required to support the download process. These
files must be loaded onto the PC hard disk, as described below.

N

1.  Insert the Station Software disk into the appropriate disk drive. If auto-launch is enabled,
then the installation utility launches and window appears.

About 3 MB of free space is required on the PC hard drive to accommodate the
station/receiver software files.

2.  Click OK or Next. An instruction screen appears that prompts for the location to install the
software files. The default location is:

c¢:\MRSS\Quantar\<release_name>

It is recommended to accept the default. However, if another location is preferred, change
to that directory.

3.  Click OK. The installation process provides an indication of the progress.
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Downloading Software to Station/Receiver Memory -
Conventional and 6809 Controller Systems or ASTRO-TAC
Comparator Memory

Conventional and 6809 controller based systems and ASTRO-TAC comparator stations require
that the new software be downloaded to each device individually. This procedure must be
performed for each device in the system. With the device operating software files copied to the
PC hard disk, you are now ready to download the software to the device non-volatile memory

(firmware).

1. Launch the RSS program as outlined in “Launching the RSS Program” on page 2-12.

2.  Connect to the device.

3.  Read the current configuration from the device.

4.  Verify the currently installed software version by clicking Versions, under Service, in the
navigation pane.

5. From the File menu, select Software Download.
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Service Configuration  Tools  Help

Open Chrl+O
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Save As

Read from Device Chr+R

‘Write to Device Crlw
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Print Codeplug Report  Chri+P
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b

Merge Wildcard
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MEMORY
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The following window appears.

Software Download (Legacy Devices) EJ
Hote: Functionality is supported for QuantarQuantro and AstroTAC 3000 Comparator stations only
Timestamp
Diate (i el 2005ID8.|‘29| l Program Firmiware l
Tirne: (HH: MM S5 09:25:03 l e l
Station Settings l — l
() Quantar/Quantro BR Family
) mstroTAC 3000 Cotparator l Save Status l
Connection Settings l Help l
Connection Type (%) Ethernet ) Serial () Madem
Serial Port
Baud Rate
Station Part

Device [P Address

Modem Properties

Phone Mumber

Firreavare Directory: | | Browesze

Enter today's date in yyyymmidd format

Set the date and time in the Timestamp fields.
Select the appropriate station type in the Station Settings field.

Select the appropriate connection type in the Connection Settings area. This determines
the fields that are available.

For Ethernet connections: Enter the station’s IP address.
For serial connections: Configure the following as required for your PC:
e Serial Port
* Baud Rate
e Station Port
For modem connection: Configure the following as required for your PC and system:
* Serial Port
* Baud Rate

e Station Port
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CONTROLLER SYSTEMS OR ASTRO-TAC COMPARATOR MEMORY

DOWNLOADING SOFTWARE TO STATION/RECEIVER MEMORY - CONVENTIONAL AND 6809

9.  Click Modem Configuration to configure the modem. The following window appears.

Modem Configuration

3

rCommand Strings rLine Conditiohing
Inttialization | ATEOQOMOYA X48K0S0=0 | [ To access an outside fine, dist |:|
Dial Prefix | ATDT | |:| To dizable call waiting, dial:
HaraD i S ATHD | rModem Response Strings
: COMMECT : BLISY
DropDTRio Hangup  |ENABLED v Eehnest |: Bhsy Loss
T ilre: MO CARRIER ilre: MO DIALTONE
Wit for Connect | B0 | zgconds il I:I sl Rkl
r ilure: ERROR ilure: TIMECQLT
Pause between Calls |5 | seconds ikl — Al RLLACEL.
Control String
% Send Control String
[ Save ] [ Previous Settings l [ Cancel l ’ Load Defaults ] ’ Help l
If required, dial into the station by either:
» Entering the phone number in the Phone Number field or
* Clicking Phone book and selecting a preconfigured phone number.
The following window appears.
Phone Book E|
Base Station Description Phone Mumber
a [11 1131111111 |~
e
< >

Dial Selected

Cancel

Phone Book Operations

| s |

Edit

)

l Save

[
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10. Click Browse to loacte the upgrade software and then navigating to the file’s location on
your hard drive.

11.  Click Program Firmware to start the software download process. The RSS program
attempts to establish communications with the station.

If problems are encountered, an error message appears.

12. After communications have been established, the RSS and the station control module’s
front panel LEDs indicate the software download progress.

* In the RSS: Progress appears at the bottom of the Software Download window.
*  On the station control module:
» All LEDs slowly flash, indicating that the station is in download mode.

» The LEDs flash sequentially up and down (marquee style) as the station
downloads the data from DRAM memory to FLASH memory on the station
control module.

* The station resets when the DRAM to FLASH download is complete.

+ If'the station also has new wireline software then following reset, the station
control module downloads the wireline operating software to the wireline
interface module. This is indicated by the two flashing LEDs on the wireline
interface module. Otherwise the stations completes its boot process and the
station control module’s Station On LED lights.

13. A success message appears on successful software download.

Y

If the station enters a frozen or locked state, the software modules have not been
FLASHed properly. To recover, click Erase Flash, then repeat the download
procedure. Click Erase Flash only if you have the software on hand to download to
the station. Erasing FLASH renders the station inoperable until software is
downloaded.

Downloading Software to IntelliRepeater Memory

IntelliRepeaters allow software to be downloaded to one IntelliRepeater and then that
IntelliRepeater loads the software to all other connected IntelliRepeaters. This is called cross
loading. With the station operating software files copied to the PC hard disk, you are now ready
to download the software to the station non-volatile memory (firmware).

1. Launch the RSS program as outlined in “Launching the RSS Program” on page 2-12.
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2.  Connect to the device.
3.  Read the current configuration from the device.

4.  Verify the currently installed software version by clicking Versions, under the Service
branch, in the navigation pane.
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5. From the File menu, select Software Download.

EIeITe

Service  Configuration  Tools  Help
Open Chrlo
Save Crl+s [ I
Save As
Read from Device Chrl+R
Write ko Device Chrl+W
Propetties

Print Codeplug Report Ctr4P
Save Codeplug Report

Ftware Download k
Merge Wildcard

Exit Ale+F4 1

The following window appears.

Software Download (Legacy Devices) E|

Note: Functionality is supported for Quantar/Quantro and AstroTAC 3000 Comparator stations only
~Timestamp

Date Cyyyyimimfccl): ZDDSIDB.QEll

Program Firmware

Tite (HH:MM S5 09-25:03 '

l Era=ze Flash l

Station Settings - l —— I

@ GuantariGuantro BR Family

) mstroTAC 3000 Comparator l Save Status l
Connection Settings l Help I

Connection Type @ Ethernet O Serial O Modern

Serial Part [ b

Eaud Rate [o |

Station Port [ !

Device P Address [ |

Modem Properties

Phone Mumber | |

Firreevare Directory: | H Browse l

Enter today's date in yyyyiimmidd format

6.  Set the date and time in the Timestamp fields.

7.  Select the appropriate station type in the Station Settings field.
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8.  Select the appropriate connection type in the Connection Settings area. This determines
the fields available.

* For Ethernet connections download: Enter the station’s IP address.

* For serial connections: Configure the following as required for your PC:
e Serial Port
* Baud Rate
e Station Port

* For modem connection: Configure the following as required for your PC and
IntelliRepeater system:

e Serial Port
¢ Baud Rate
e Station Port

* Click Modem Configuration to configure the modem. The following window

appears.

Modem Configuration g|
rCommand Strings rLine Conditioning

Inttialization | ATEOQOMDV1 K4&KDS0=0 | [ To sccess an outside line, disl b v]

iR CatDT | (] To disabls call watting, dist: o ~]

s i erATHD | rModem Response Strings

Drop DTRto Hanoup  [EMABLED v (SR [E.@"ET_I ELE I_B_U_S.Y—_l

Wizt for Contect , 1] | SECOnCs GEILiz) ‘:NO %ﬁil Rt m@ﬁ'ﬁﬂ@

Pauze hetween Calls 3 | seconds i E-REER—l frlklc |mE_OUT—_|
Control String

N
[ Save ] [ Previous Settings l ’ Cancel l ’ Load Defaults ] ’ Help l

e Ifrequired dial into the IntelliRepeater by either:
» Entering the phone number in the Phone Number field or

* Click Phone book and select a preconfigured phone number. The following
window appears.
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Phone Book E|

Base Station Description Phone Mumber

o [11 (1131111111 |~
w

Dial Selected

Cancel

Phaonhe Book Operation

’ A

[

(sl ]

Edlit

attempts to establish communications with the station.

Click Browse to locate the upgrade software and then navigating to the file’s location on

Click Program Firmware to start the software download process. The RSS program

If problems are encountered, an error message appears.

After communications have been established, the RSS and the LEDs on the station control

module front panel indicate the software download progress.

* In the RSS: Progress appears at the bottom of the Software Download window.

* All LEDs slowly flash, indicating that the station is in download mode.

» The LEDs flash sequentially up and down (marquee style) as the station
downloads the data from DRAM memory to FLASH memory on the station

* The station resets when DRAM to FLASH download is complete.

e If'the station also has new wireline software, then reset station control module
downloads the wireline operating software to the wireline interface module.
This is indicated by the two flashing LEDs on the wireline interface module.
Otherwise the stations completes the boot process and the station control
module’s Station On LED lights.

9.
your hard drive.

10.
NOTE

1.

e On the station control module:

control module.

12.
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A success message appears on successful software download.
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Q IMPORTANT

If the station enters a frozen or locked state, the software modules have not been
FLASHed properly. To recover, click Erase Flash, then repeat the download
procedure. Click Erase Flash only if you have the software on hand to download to
the station. Erasing FLASH renders the station inoperable until software is
downloaded.

NoOTE

In an IntelliRepeater network, when the software download has completed to one
station, all other stations in the network are automatically crossloaded, through
Ethernet, so that they are all running the same version of software.
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PL/DPL Codes

Table A-1 Tone Private-Line (PL) Codes

Frequency (Hz) Motorola Code Frequency (Hz) Motorola Code
67.0 XZ 136.5 47
69.3 wz 141.3 4A
71.9 XA 146.2 4B
74.4 WA 151.4 57
77.0 XB 156.7 SA
79.7 WB 162.2 5B
82.5 YZ 167.9 6Z
85.4 YA 173.8 6A
88.5 YB 179.9 6B
91.5 77 186.2 77
94.8 ZA 192.8 TA
97.4 7B 203.5 M1
100.0 1Z 206.5 8Z
103.5 1A 210.7 M2
107.2 1B 218.1 M3
110.9 27 225.7 M4
114.8 2A 229.1 9Z
118.8 2B 233.6 M5
123.0 3Z 241.8 M6
127.3 3A 250.3 M7

131.8 3B
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Table A-2 Digital Private-Line (DPL) Codes

023 143 315 532
025 152 331 546
026 155 343 565
031 156 346 606
032 162 351 612
043 165 364 624
047 172 365 627
051 205 371 631
054 223 411 645
065 226 412 662
071 243 413 664
072 244 423 703
073 245 431 712
074 251 432 723
114 261 445 731
115 263 464 732
125 265 466 734
131 271 503 743
132 306 506 754
134 311 516
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dBm to Microvolts Conversion

Table B-1 dBm to Microvolts Conversion

dBm Microvolts dBm Microvolts
-80 22.3606 -106 1.1206
-81 19.9289 -107 0.9988
-82 17.7617 -108 0.8901
-83 15.8301 -109 0.7933
-84 14.1086 -110 0.7071
-85 12.5743 -111 0.6302
-86 11.2068 -112 0.5616
-87 9.9881 -113 0.5005
-88 8.9019 -114 0.4461
-89 7.9338 -115 0.3976
-90 7.0710 -116 0.3543
91 6.3020 -117 0.3158
-92 5.6167 -118 0.2815
-93 5.0059 -119 0.2508
-94 4.4615 -120 0.2236
-95 3.9763 -121 0.1992
-96 3.5439 -122 0.1776
-97 3.1585 -123 0.1583
-98 2.8150 -124 0.1410
-99 2.5089 -125 0.1257
-100 2.2360 -126 0.1120
-101 1.9928 -127 0.0998
-102 1.7761 -128 0.0890

-103 1.5830 -129 0.0793
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Table B-1 dBm to Microvolts Conversion (continued)

-104 1.4108 -130 0.0707

-105 1.2574
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Glossary

Term

Alignment

Definition

Adjustment procedures, usually aided by RSS program, that
set the station operating parameters to meet the specifications;
Includes deviation, power out, and wireline levels.

Archive Files

Codeplug backup file.

Base Base station. The type of station in which transmit and receive
frequencies, usually the same. Operates in simplex mode only.

Calibration Method of adjusting a circuit to meet critical operating
parameters.

Call Sign FCC-assigned ID of the licensee. Typically in alphanumeric

form and broadcast periodically during station operation.

Carrier Squelch

One of several methods of opening the receiver path and
unmuting the audio path to the speaker. Other methods are PL,
DPL, and ASTRO.

Channel A pair of frequencies, transmit and receive, used for a single
communications path.

Codeplug The area of non-volatile memory in the station that stores the
station configuration, calibration, and personality profiles.

COMX The serial communications port(s) available on a PC. Usually
COM1 through COM4.

Defaults Data placed into RSS data fields either as a placeholder or as
typical data for the particular field. Default data may be edited
as necessary.

Dekey Turn off the station transmitter.

Deviation The amount of variance (+ or -) from the carrier frequency

caused by audio or data modulation. Typically expressed in +
or - kHz.
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Failsoft

CHAPTER C: GLOSSARY

Definition

A station operating mode entered when the trunking central
controller is either unavailable or nonfunctional. This
provides basic operation until the trunking central controller is
available or becomes functional.

Field

Area on the display in which data may be entered or edited.

Full Duplex

Simultaneous transmit and receive.

Key

Turn on the station’s transmitter.

Personality

Set of parameters, settings, and features that define the
operation of a station. This includes specifics such as
operating frequencies, output power, and squelch type.

Repeater

A type of station in which any signal received is subsequently
transmitted. This requires different frequencies for transmit
and receive.

SECURENET

Type of secure radio communications using a proprietary
protocol for signaling and encryption/decryption.

Simulcast

Radio communications system in which voice/data to be
transmitted is sent to multiple sites and transmitted
simultaneously to provide wide area coverage.

Squelch

Methods of eliminating noise from the speaker when no
received signal is present. Three common types of squelch are
carrier (CSQ), P1, and DPL.

Transparent

Indicates that the station is equipped to operate in a digital
system, but is not capable of encryption or decryption.

Trunking

Allocation of station resources by a central controller in
accordance with configured rules. This allows a relatively
small amount of station resources to be dynamically shared
amongst subscribers.

Wireline

Typically a phone line connection between a console and a
station.
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Acronym Definition
AMSS Automatic Multiple Site Selection
ASCII American Standard Code Information Interchange
AES Area Systems Engineer
COM Communications port
COAM Customer Owned and Maintained
CHAN Channel
CONV Conventional; conversation
CSQ Carrier Squelch
CTCSS Continuous Tone Coded Squelch System
DOS Disk Operating System
DPL Digital Private Line (coded squelch)
DRAM Dynamic Random Access Memory
DTMF Dual Tone Multiple Frequency
DVM Digital Volt Meter
EPROM Erasable Programmable Read-Only Memory
EEPROM Electrically Erasable Programmable Read-Only Memory
FREQ Frequency
FTR Field Technical Representative
ID Identification
kHz kilohertz (1000 Hz)
LED Light Emitting Diode
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Acronym Definition
LLGT Low Level Guard Tone (typically 2175 Hz)
MHz Megahertz (1,000,000 Hz)
MRSS Motorola Radio Service Software
MSS Motorola Service Station
NSO National Service Organization
NST National Service Training
PC Personal Computer
PL Private Line (coded squelch)
PROM Programmable Read-Only Memory
PTT Push To Talk
RAM Random Access Memory
RSS Radio Service Software
RX Receive
TOT Time Out Timer
TPL Tone Private Line squelch
TX Transmit
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