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Preface

SCOPE

This manual contains information on how to use 3900 P25 Options. This manual is
provided as an addition to the 3900 Series Operation Manual. Refer to the 3900 Series
Operation Manual for information regarding functions and basic operation of the 3900
Radio Test Set.

NOMENCLATURE STATEMENT

The 3901, 3902, 3920 and 3920B Digital Radio Test Set is the official nomenclature for
the test sets currently included in the 3900 Digital Radio Test Set Series. In this manual,

3900, unit or Test Set, refers to the 3901, 3902, 3920 and 3920B Digital Radio Test Sets
unless otherwise indicated.

INTENDED AUDIENCE

This manual is intended for users familiar with P25 Systems and with the operation of the
3900.

TEST SET REQUIREMENTS

Refer to the 3900 Series Operation Manual for information on the following:

U Safety Precautions

o Power Requirements

o Platform Performance Data Specifications
. Repacking/Shipping Test Set

Subject to Export Control, see Cover Page for details.
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Chapter 1 - Introduction to P25 Options

1.1 FUNCTIONS AND CAPABILITIES OVERVIEW

The 3900 Series P25 Options provide various features for testing P25 radios systems.
The 3900 Series currently supports the following P25 test capabilities:

1.1.1 P25 Option 390XOPT200

P25 Option provides the following test features:

. P25 Base Radio simulation;

U Ability to lock/unlock paired generator and receiver frequencies;

o Ability to configure independent generator and receiver protocol;

. Internal AF Generators for audio modulation;

. Data Link Tile displays data from inbound voice packets;

. Ability to transmit P25 C4FM modulation waveforms;

. Ability to receive, demodulate and analyze P25 modulated signals;

. Ability to select Phase 1 or Analog Protocols;

. Ability to perform RF and modulation parametric tests on the Unit Under Test

(UuT).

o Provides features for use of DES encryption on Trunked P25 Voice Channels.

1.1.2 P25 Trunking Option 390XOPT201

The 3900 Series P25 Trunking Option provides all of the features found in option
390XOPT200 plus the following:

. P25 Trunked Base Radio simulation;
. System Plan configuration for defining system information and Channel Plan data;
. Two Channel selection capability;
o P25 700 MHz, 800 MHz, UHF and VHF frequency band support.
1.1.3 P25 LSM Option 390XOPT204

The 3900 Series P25 LSM Option provides all of the features found in option
390XOPT200 plus the following:

. Ability to transmit Motorola® LSM waveforms;

o Enables the EVM Meter and related remote commands;

o Enables CQPSK Transmit Modulation;

o Enables the Trajectory Tile;

J Enables Frequency and 1Q Constellation Tile selection.
1.1.4 P25 Channel Logger Option 390XOPT206

The 3900 Series P25 XML Logger Option provides all of the features found in option
390XOPT200 plus the following:

o Allows XML formatted information to be relayed to and from a remote PC location
and a Test Set.

Subject to Export Control, see Cover Page for details.
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1.1.5

SmartNet '/SmartZone' Option 390XOPT207

The 3900 Series SmartNet™/SmartZone™ Option provides all of the features found in
option 390XOPT200 plus the following:

o Ability to emulate a repeater station operation (not locked to a specific ‘test
sequence’ for the radio);

o Ability to ‘find’ and monitor a SmartNet™/SmartZone™ control channel and then
‘follow’ the channel, the group or the individual unit;

o Full analog (FM) parametric tests and digital P25 mode tests;

o Various 800 and 900 MHz frequency band and VHF/UHF frequency band
selection;

J Channel designation and frequency settings for 800 and 900 MHz band.

J Channel Logger which allows XML formatted information to be relayed to and from
a remote PC location and a Test Set.

. Ability to log Symbol Layer XML data.

o Ability to log Raw XML data.

o Ability to log Protocol Layer XML data.

KVL Loader Option 390XOPT209

The KVL Keyloader Option adds the ability to enter encryption keys into the 3900 for DES
and AES. Encryption keys may be loaded manually using either the front panel, external
keypad, or the P25 Key Fill Device (KFD) interface protocol.

P25 Explicit Mode UHF/VHF Option 390XOPT212

The 3900 Series P25 Explicit Mode UHF/VHF Option provides all of the features found in
option 390XOPT200 plus the following:

o Enables all bands for P25 Explicit Mode of operation.
P25 Unit to Unit Call Option 390XOPT213

The 3900 Series P25 Unit to Unit Call Option provides all of the features found in option
390XOPT200 plus the following:

o Enables ability to test Unit to Unit calls.
P25 Adjacent Status Broadcast Messages 390XOPT214

The 3900 Series P25 Adjacent Status Broadcast Messages Option provides all of the
features found in option 390XOPT201 and 390XOPT212 plus the following:

o Provides the ability to configure repeater control channel messages.
P25 Secondary Control Channel Broadcast Messages 390XOPT215

The 3900 Series P25 Secondary Control Channel Broadcast Messages Option provides

all of the features found in option 390XOPT201 and 390XOPT212 plus the following:

o Provides the ability to configure repeater messages (SCCB and SCCB_EXP) to
define the parameters of two secondary control channels.

P25 AutoTest Il Option 390XOPT218

The 3900 Series P25 AutoTest Il Option provides an interface to the Test Set’s Autotest
System and remote command functionality.

P25 Phase 2 Option 390XOPT220

The 3900 Series P25 Phase 2 Option provides all of the features found in option
390XOPT200 plus the following:

. Ability to test P25 Phase 2 protocol radios.

o Ability to configure HCPM and HDQPSK Phase 2 Modulation.

Subject to Export Control, see Cover Page for details.
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1.17.A

.1.17.B

P25 AES Encryption Option 390XOPT240

The P25 AES Encryption Option supports encoding and decoding of Advanced Encryption
Standard data exchanged between P25 radios.

P25 Mobile Simulator Option 390XOPT245

The 3900 Series P25 Mobile Simulator Option is currently only supported for ASTRO® 25
X2-TDMA Protocol. The 3900 Series P25 Mobile Simulator Option provides all of the
features found in option 390XOPT200 plus the following:

o The Mobile Simulator allows the Test Set to be configured to function as a mobile
radio for testing the operation of Base Stations and other mobile radios.

P25 Occupied Power Meter Option 390XOPT250

The 3900 Series P25 Occupied Bandwidth Power Meter Option provides all of the

features found in option 390XOPT200 plus the following:

. Enables the Occupied Bandwidth Power Meter and relevant remote commands.

P25 Performance Testing 390XOPT260

The 3900 Series P25 Performance Testing provides all of the features found in option

390XOPT200

option plus the following:

o Enables boundary triggers which can be used for evaluating the timing of the
radio’s receive path.

Motorola ASTRO® 25 X2-TDMA Testing Suite (R2122A)

The Motorola ASTRO® 25 X2-TDMA Testing Suite includes both the X2-TDMA Mobile
Emulation Option and the X2-TDMA Base Station and Parametric Option. The X2-TDMA
Testing Suite is the recommended X2-TDMA Test Option for evaluating Motorola
ASTRO® 25 X2-TDMA Radio Systems.

X2-TDMA Mobile Emulation (R2123A)

The X2-TDMA Mobile Emulation Option includes all of the features found in option
R2124A plus the following:

o Enables functionality used to test X2-TDMA Base Station operational parameters
and for testing mobile-to-mobile functionality.

X2-TDMA Base Station and Parametric (R2124A)

The X2-TDMA Base Station and Parametric Option:

Enables X2-TDMA Base Station simulation which is used to test the performance of
X2-TDMA Mobile Subscriber Units;

. Enables the Adjacent Channel Power Meters and relevant remote commands;
. Enables the Occupied Bandwidth Power Meter and relevant remote commands.

Subject to Export Control, see Cover Page for details.
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1.2

1.3
1.3.1

1.3.2

SCOPE OF MANUAL

The 3900 P25 Option Manual describes functions associated with the 3900 P25 Test
System. Refer to the 3900 Operation Manual for use of the following inherent base
functions:

U Test Set Instruments
. Tone Encoding
o Tone Decoding

VERIFYING P25 OPTION INSTALLATION

Factory Installed Option

When a P25 Option(s) is purchased as a factory installed option the P25 Software
Option(s) is ready to use upon receipt.

Post Production Option

When a P25 Software Option(s) is purchased post production the option software and
option license files must be installed in the Test Set. Refer to the 3900 Operation Manual
for Option Installation and Software Upgrade Procedures.

To check the status of installed options while operating in Test Mode:

STEP PROCEDURE
1. Push the UTILS Key twice to open Utility Menu.
2. Select Software Settings, License from the Utility menu.

The License Tile lists installed options (refer to example below). The option list varies
according to the features installed on the Test Set (refer to the P25 Option List for option
numbers). If the P25 option is not installed in the Test Set, refer to the 3900 Series
Operation Manual for detailed information on installing a license file and performing
software upgrades.

NOTE The Software Upgrade Tile also contains a list of installed options
| | as well as the software version.

License - 29701015 - 014d84ef0200004a
Installed License Expiration Install

[OFTIIJN 040: CALIBRATION
OPTION 050: AHALOG DUPLEX

OPTION 051: SENSITIVITY SEARCH
OPTION 054: 10 CREATOR

OPTION 110: TETRA MS

OPTION 111: TETRA BS

OPTION 112: TETRA DM

OFTION 113: Upgrade

OPTION 200: P25 CONVENTIONAL
OPTION 300: HPD

OPTION 301: HPD ADY ANALYSIS

ERRRRRRREE

P25 Conventional | T:5TD 1011 R:5TD 1011 |VNC INT

Fig. 1-1 3900 License Tile

Subject to Export Control, see Cover Page for details.
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1.4

P25 SYSTEM TILE LAYOUT

The P25 User Screens can be configured for customized test requirements. Each section
of the display is configured using the drop-down menu on the title bar of each tile.

. Section A of the P25 User Screen displays the RF Control Tile.

J Sections B through E of the P25 User Screen are configured using the drop-down
menu.

J P25 includes access to 3900 Test Instruments. Use of the 3900 Test Instruments

is described in the 3900 Series Operation Manual.

[EIRF Control chan [N
x| [End [P Phase 1 carm_| |rx [En] [P0 Phase 1 carn || [EEEESSHE
OO0 M STD gl e woma | g
vl  -40.0 dBm | 100 [MHz Unhock
d - — RF Gen
O] ¥/UUT Measurements Ghan 1 || O/ ¥|Constellation | Freq|
Fr v Error | | Symbol Clock Err | oH 1 2::
avy [ 0.83Hz avg [ 0.38miHz
Mod Fidel n ] SR UL
avg [ 13 SectionB Section C TR
Signal Power | UuI X Bt |:rr_| Soft
max [ 9.60dBm | avg | 0.00000% Key
O ¥ Data Link Chan 1 | O ¥|Channel Analyzer - Area
mee#| 200 100
Nac[ e o “-_w Pre-Amp
raw/o  Section D -200 Section E e o
Lco| . | :mg
KEv[ 0 ALG[  80- Gear s bt Analyzer
m' [ e | O
I CF: 150.0000000Hz Span: 2.000000MHz muﬂ_ﬂ
P25 [ Basic 600 [wnE [ —

Fig. 1-2 P25 Tile Layout

Subject to Export Control, see Cover Page for details.
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2.1

2.2

Chapter 2 - P25 Enhancement Options

INTRODUCTION

This chapter provides a functional description of P25 System Options which optimize the
functionality of P25 Base Option (390XOPT200). Refer to Appendix A for information on
option dependencies.

Refer to Chapter 3, P25 Test and Measurement Tiles, for a description of P25 Test and
Measurement Tiles.

Refer to Chapter 4, P25 Configuration Tiles, for a description of P25 Configuration Tiles.
Refer to Chapter 5, P25 Protocol Tiles, for a description of P25 Protocol Tiles.

Refer to Chapter 6, Setting Up Calls, for information on configuring various types of calls.

P25 TRUNKING OPTION (390XOPT201)

This section provides a functional description of the P25 Trunking Option (390XOPT201).
The P25 Trunking Option requires installation of P25 System Option, 390XOPT200.

The P25 Trunking Option provides the user with features necessary to test Trunked P25
radios and systems. P25 Trunking Option includes all of the features found in the P25
System Option plus the following:

. P25 Trunked Base Radio simulation;

. System Plan configuration for defining system information and Channel Plan data;
o Two Channel selection capability;

o P25 700 MHz, 800 MHz, UHF and VHF frequency band support.

When the P25 Trunking Option is installed, additional display tiles and fields are enabled
to provide the user with the ability to configure the Test Set to test Trunked P25 radios
and systems.

Subject to Export Control, see Cover Page for details.
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2.3 P25 LSM OPTION 390XOPT204

The P25 LSM Option provides features required to test Motorola® Linear Simulcast
Modulation. P25 LSM Option includes all of the features found in the P25 System Option
plus the following:

3 Ability to transmit Motorola® LSM waveforms;

. Enables the EVM Meter and related remote commands;

. Enables CQPSK Transmit Modulation;

. Enables the Trajectory Tile;

J Enables Frequency and 1Q Constellation Tile selection.
2.3.1 LSM Modulation Selection

LSM measurements are enabled by selecting LSM as the Transmit Modulation Type.

To [ [BW] Pnaset | _canw | fnx @ [BA] _easer| _cii |

Frq| 650.000000 MHz| ST OGPSI( Frq| 850.000000 MHz| | Inbound |

| -75.0 dBm | LSM__ j Offset|  0.000000 MHz | Unlock. |
LIUT M ements T =] nst ] i |
on
_off

Signal Power | | UUT TXBit B |
avg [ 0.00000%

= I ' | T

Fig. 2-1 Selecting LSM Modulation

Subject to Export Control, see Cover Page for details.
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2.4 P25 CHANNEL LOGGER OPTION 390XOPT206

2.4.1 Introduction

The P25 Channel Logger Option allows XML formatted information, referred to in this
manual as XML files, to be relayed to and from a remote PC location and a Test Set.
Each XML file contains processing instructions, a timestamp, and MAC header and MAC
data blocks. When the PC and Test Set are connected, the Test Set sends any valid
received P25 data to the PC in XML format. The PC receives the XML file, which can be
saved to a file, edited and re-transmitted to the Test Set, or deleted.

Received XML files can be viewed by either a text editor or a customer developed
Viewing Application.

XML Legger 106

‘bulSl!II‘IlQ“SIEITD 54 52953378 phys_channel="0" dir Y 0" detect="vabd">1F D 0E 24 A1 24 3503 3C 0B E1
[<Statis_bits tmestamp="54. 38588928" phvs_chammel="0" direction="n" pe="isp" imesiot="0"=1alk tak talk talk tak talk talk 1k tak talk 1alk b
<LIDL2 imestamp="54 38588%28" phys_channel="0" direction="rx" fype="isp” timesloi="0" NAC="203">
<MI_word=00 00 00 00 00 00 00 00 00 =</M_word= [
<Alganthrm_ID=80</Algorithm_ID=
<Kery_ID=0000</Key_ID=
=iLOLE=
«<burst imestamp="54 58953368 phys_channel="0" direction="r«" type="isp" timeslot="0" detect="valid =29 62 7§ 0E 4E 24 A1 090D 43 3C(
<burst imestamp="54 54953368" phys_channal="0" direction="r«" typa="isp" timeslot="0" datect="vaid =00 00 OF 0E 24 A1 24 0D 433C 0Bt
=burst imestamp="54 T0S53368° phys_channal="0" direclion="r«" type="isp" timeslot="0" datect="vald" =23 SA4E 24 A1 24 3503 IC OB E1 |
[<Stalus_bits bmestamp="54 56588800" phys_channel="0" direction="n" lype="15p" imeskod="0">1alk [ak talk talk talk talk talk talk tak talk talk u
<LOU1 timestamp="54 565848007 phys_channei="0" direction="r" type="isp" timeslot="0" NAC="293"
<Link_Control imestamp="54 56588800" phys_channel="(" direction="nc" typa="isp" 5f="0" oprode="0"=00 00 00 00 00 01
<LCF timestamp="54 S658B800" phys_channel="0" direction="na" type="isp" timeslot="0" p="0" s/="0"" opcode="0">
<Mlid=>00</Mfid=
=LC_GRP_V_CH_USH=
=Senice_options emergency="0" protected_flag="0" full_duplex="0" packet_mode="0" Resened="0" prionty="0"=
<Reserved>00 <Reserved>
=<Group_address>0001</Group_addrass>
=5ounce_addess=000001=Source_addrasss
=LC_GRP_V_CH_USRH=
<LCF>
<burst imestamgp="54 TBA53368" phys_channal="0" direction="r«" typa="i5p" timeslot="0" datect="valld"=29 62 76 0E CE 24 A1 090D 43 3C)
<burst imestamgp="54 82953368" phys_channel="0" direcion="r" type="isp" timeslot="0" detect="vakd"=00 00 00 0E 24 A1 24 0D 433C 0B
<burst imestamg="54 B8853366" phys_chanmel="0" direction="r<" type="15p" timesiol="0" detect="vakd">1F DE 0E 24 A1 24 3503 3C 08 £1
<Status_bits tmestamp="54 T4589184" phys_chamnel="0" direction="n:" ype="isp" imeskof="0">1alk tak talk talk tak talk talk talk tak talk talk
<LDL2 timastamp="54. 74589 184" phys_channel="0" direction="r" type="isp" timeslot="0" NAC="203"=
<MI_word=00 00 00 00 00 00 00 00 00 </M_word:
<Algonthm_ID=80</Algonthm_ID=
<Key_I0e0000<Key_ID>
<LOL2=
<burst imestamp="54 94253368 phys_channel="0" direction="r«" fype="isp” timeslol="0" detect="valid"=29 62 76 0E 4E 24 A1 090D 43 3C (
<burst imestarg="55. 00953368 phys_channel="0" direclion="r«" lype="i5p" timesiol="0" detect="vakd">00 00 0T OE 24 A1 24 0D 43 3C 0B |
<burst imestamg="55.068033687 phys_channel="0" direction="r<" Iype="15p" timesiol="0" detect="vabd"=23 SA4E 24 A1 24 503 JIC OB ET I
<Status_bits imestamp="54 92589056" phys_channel="0" direction="n:" type="isp~ timesiot="0"=1alk tak talk 1aik @k talk talk 1aik tak talk @ik u
<L timestamp="54 92589058" phys_channel="0" direction="rx" typ p" timeslot="0" NAC="203">
<Link_Control imestamp="54 92580055" phys_channel="0" direchon="r" type="isp" timeslot="0" p="0" s5f="0" opcode="0=00 00 00 00 00 01
<LCF timestamp="54 92589056 phys_channel="0" directon="n" type="15p" imesiot="0" p="0" $/="0" opcode="0"=
=hfid=D0<Mhd=
1 |

T PaskfuzmInze | o Dissarns Pl:hr-u-:

Fig. 2-2 XML Viewing Application - Logged Data

2.4.2 Viewing Application
The following information is necessary to develop an internal viewing application:
J The Test Set Raw Data Service is ‘listening’ on TCP socket number 2222.
. The Test Set’s IP address can be configured and accessed from the Network
Utility Tile. Refer to the 3900 Series Operation Manual for use of this feature.
. Netcat application for transferring XML commands to and from the Test Set.

Subject to Export Control, see Cover Page for details.
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2.4.3

2.4.4

2.4.4.A

2.4.4.A1

2.4.4.A.2

2.4.4.A.3

2.4.4.A.4

2.4.4.A.5

2.4.4.A.6

Connecting Equipment

To use the User Data I/O Port, the PC and the Test Set must be operating on the same
local network via an Ethernet cable. Once equipment is connected, XML files can be
transmitted to and from the PC and the Test Set. In this configuration, the Test Set
functions as a TCP socket “server” and the users PC application functions as a TCP
“client.” The port number used by the Test Set is 2222.

The TCP socket on the PC should be opened in “blocking” mode so

| NOTE ‘ that XML data is not lost when it is sent to the Test Set. PC
processing speed must be sufficient to allow it to accept the
incoming data burst stream of XML lines.

P25 XML Command Structure

This section describes P25 XML commands and command formatting instructions. This
section is intended for users familiar with XML and therefore only describes XML
commands specific to the P25 Data I/O Port feature.

The P25 RF/Trunking Control Tile must be configured with the same settings defined in
the XML command script prior to sending or receiving XML data.

<burst></burst>

The <burst> tag has the following attributes:
timestamp

The timestamp command is an 8 digit hexadecimal number representing:
J On data sent to the Test Set: the time of transmission of the data in the burst.
o On data received from the Test Set: the time of reception of the burst.

The timestamp is optional on commands sent to the Test Set. It is present on data loads
received from the Test Set

Times are all referenced from the first bit of the burst. They are relative to an arbitrary
value, so timestamps should only be used is to compute the times between bursts in the
same capture.

Timestamp resolution is 20 nsec, meaning a burst at 00000010 and a burst at 00000020
are 320 nsec apart (20 HEX - 10 HEX is 16 decimal, x 20 ns timestamp resolution is 320
nsec).

phys_channel

This command specifies the channel (0 or 1) being transmitted or received.
0 = Channel 1
1 = Channel 2

direction
This command specifies whether the signal is being transmitted (tx) or received (rx).
detect

The field is used with receive only signals. Command indicates if received signal is valid
or invalid.

type
Indicates if data is an inbound service packet (isp) or outbound service packet (osp).
timeslot

Indicates which timeslots in a TDMA system a specific data element is sent or received.
The command is skipped when it is received in a non-TDMA mode system or when
command is not applicable to command usage.

Subject to Export Control, see Cover Page for details.
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2.4.5
2.45.A

2.4.5.A.1

2.4.5.A.2

2.4.5.A.3

2.4.5.A.4

2.4.5.A.5

2.4.5.A.6

Filter Parameters

<LogFilter></LogFilter>

The user may specify what types of information are to be sent from the Test Set by using
the <LogFilter> tag. This tag requires using the parameter “phys_channel”, which has the
same meaning as the “phys_channel” of the <burst> tag.

The <LogFilter> tag requires using all of the following sub-tags, each of which is a
boolean value (0/1 on/off true/false):

<Environment></Environment>

The Environment tag controls the logging of Test Set configuration changes, such as
received frequency, transmit frequency, etc.

<Raw></Raw>
Raw controls the logging of raw octets received.
<Protocol_Raw></Protocol_Raw>

Protocol_Raw controls the logging of raw protocol data (after decoding from the raw data
stream but without interpretation).

<Protocol_Cooked></Protocol_Cooked>

Protocol_Cooked controls the logging of protocol data with the data parsed into a more
legible format.

<Voice></Voice>
Voice controls logging of the voice data as sent to the vocoder.
Example:

<LogFilter phys_channel="1">
<Environment>0</Environment>
<Raw>0</Raw>
<Protocol_Raw>0</Protocol_Raw>
<Protocol_Cooked>0</Protocol_Cooked>
<Voice>0</Voice>

</LogFilter>

NOTE The following example DOES NOT WORK: it is missing some of the
| ‘ required subtags:

<LogFilter phys_channel="1">
<Environment>0</Environment>
<Raw>0</Raw>

</LogFilter>

Subject to Export Control, see Cover Page for details.
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2.4.6

2.4.7

Example XML File

The following is an example of a transmitted or received xml file:
<?xml version="1.0" encoding="UTF-8"7>
<IDOCTYPE P25_log_data PUBLIC “-//Aeroflex/P25_log_data/1.0/EN”
“http://ftp.ifrsys.com/wowbaggr/p25_log.dtd” >
<P25_log_data>
<LogFilter phys_channel="1">
<Environment>0</Environment>
<Raw>1</Raw>
<Protocol_Raw>0</Protocol_Raw>
<Protocol_Cooked>0</Protocol_Cooked>
<Voice>0</Voice>
</LogFilter>

<burst timestamp="FFFFFFFF” phys_channel="0" direction="tx” type="isp”
timeslot="0">01 02 03 04 05 06 07 08 09 01 02 03 04 05 06 07 08 09 01 02 03 04 05 0607
08 09 01 02 03 04 05 06 07 08 09 01 02 03 04 05 06 07 08 09 01 02 03 04 05 06 07 08 09
01 02 03 04 05 06 07 08 09 01 02 03 04 05 06 07 08 09

</burst>
</P25_log_data>
Other P25 Logging Options

The 3900 supports the following additional P25 Logging functions:
P25 Remote Symbol I/0 Option 390XOPT237

. Adds the ability to log Symbol Layer XML data.
P25 Remote Data I/0 Option 390XOPT238

o Adds the ability to log Raw XML data.
P25 Remote Data I/0 Option 390XOPT239

o Adds the ability to log Protocol Layer XML data.

Subject to Export Control, see Cover Page for details.
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2.5

2.5.1

P25 SMARTNET™/SMARTZONE™ OPTION 390XOPT207

The 3900 SmartNet™/SmartZone™ Option provides test features necessary to test
SmartNet™/SmartZone™ radios and systems. The SmartNet™/SmartZone™ Option
includes the following features:

. Two Channel selection capability;

o Ability to emulate a repeater station operation (not locked to a specific ‘test
sequence’ for the radio);

o Ability to ‘find’ and monitor a SmartNet™/SmartZone™ control channel and then
‘follow’ the channel, the group or the individual unit;

o Full analog (FM) parametric tests and digital P25 mode tests;

o Various 800 and 900 MHz frequency band and VHF/UHF frequency band
selection;

. Enables Deviation Meter and related remote commands;

J Channel designation and frequency settings for 800 and 900 MHz band.

Selecting SmartNet''/SmartZone™ Protocol

When the SmartNet™/SmartZone™ Option is installed, the feature is enabled by
selecting SmartNet™/SmartZone™ Protocol on the RF Control Tile. When SmartNet™/
SmartZone™ is selected as the Protocol the Modulation type updates to FMFSK (FM
Frequency Shift Keying).

Refer to Chapter 3, P25 Test and Measurement Tiles, section titled SmartNet™/
SmartZone™ Protocol Parameters for a description of the RF Control Tile.

£IRF Control ]
Transmit
¥ [B Freq| 150000000 [MHz)| Level| -40.0 dBm SWSZ | FMFSK
Phase 1
2| Pri| Freq| 150.000000 MHz|  Level| -40.0 dBm = FMFSK || RF Gen
ON
aff
RF Out
TR
gen
Recelve - - RF In
7 [Pl Freq| 150.000000 [MHz Offset 0.000000 [MHz| _SW/SZ | FMFSK —
[k Intound | Unlock ant
2| Pri| Freq| 150.000000 [MHz|  Offset| 0.000000 [MHz| _SN/SZ | FMFSK
SpK Inbsound | Unlock
on
OFF
Analyzer
MANUAL
P25 | [wmc [ —

Fig. 2-3 Selecting SmartNet™/SmartZone™ Protocol

Subject to Export Control, see Cover Page for details.
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2.6

2.6.1

2.6.2

2.7

2.71

2.7.1.A

2.7.1.B

KVL LOADER OPTION (390XOPT209)

The KVL Keyloader Option adds the ability to enter encryption keys into the 3900 for DES
and AES. Encryption keys may be loaded manually using either the front panel, external
keypad, or the P25 Key Fill Device (KFD) interface protocol.

Automatic Loading
The KVL Keyloader option includes a cable for connecting the 3900 Test Connector to the

KVL-3000 Plus™.

The KVL-3000 Plus™ may be set to load keys as is done for a radio, but instead the 3900
receives the key for checking the radio in secure mode. Refer to the KVL-3000 Plus™
User's Guide (68P81131E16-A) for more information about KVL device, and for details
about how key loading is performed. Use the "ASTRO 25" mode of operation on the KVL
device with the 3900. KVL ASN Mode is only supported with Option 20.

Manual Loading

Manual Key loading is configured using the Encryption Keys Configuration Tile.

P25 EXPLICIT MODE VHF/UHF (390XOPT212)

The P25 Explicit Mode UHF/VHF Option enables all bands for P25 Explicit message
format mode of operation.

Selecting Explicit Message Format

Explicit Message Format is selected on the Trunking Control Tile. The message format

indicator updates from and indicator field to a toggle button when the P25 Explicit Mode
option is installed in the Test Set. Explicit Message Format is selected using this toggle
button.

[E K Trunking Control
Plan Basic 600 SYS ID wacH | 321 Tk Sen
on
OFF
RF Gen
OHN
off

Fig. 2-4 Selecting Message Format Mode of Operation

Implicit Message Format

Implicit message format is typically used in frequency bands that use fixed channel
assignments such as the 800 MHz Band, therefore, when Implicit Mode is selected the
Receive parameters are system defined based on channel assignments.

Explicit Message Format

Explicit message format allows the user to configure Transmit and Receive parameters to
test a radio operating on un-assigned channels. When Explicit Mode is selected, the
user can manually configure Control Channel and Voice Channel Receive ID, Number and
Frequency.

Subject to Export Control, see Cover Page for details.
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2.8

2.9

P25 UNIT TO UNIT CALL OPTION (390XOPT213)

The 3900 Series P25 Unit to Unit Call Option provides the following test features:
. P25 Base Radio simulation;

o Ability to lock/unlock paired generator and receiver frequencies;

o Ability to configure independent generator and receiver protocol;

o Internal AF Generators for audio modulation;

o Data Link Tile displays data from inbound voice packets;

. Ability to transmit P25 C4FM modulation waveforms;

o Ability to receive, demodulate and analyze P25 modulated signals;

. Ability to select Phase 1 or Analog Protocols;

. Ability to perform RF and modulation parametric tests on the Unit Under Test
(UuT).

. Ability to test Unit to Unit calls.

Refer to section titled Call Setup for additional information.

ADJACENT STATUS BROADCAST MESSAGES (390XOPT214)

The Adjacent Status Broadcast Messaging (ASB) Option provides users with the ability to
configure repeater control channel messages. The fields on the Adjacent Status
Broadcast Message Tile are used to define the parameters of an adjacent repeater site.

Refer to Chapter 5, P25 Protocol Tiles, section titled Trunking Messages Tile for
information about configuring messages.

K3 Trunking Messages
Message
enahle
DISABLE
Messoge Aot States |
1D Hum Frag

CC1Tx 1 0| 150.000000 MHz BYSID [ o

Ruﬁ 1| 150.000000 [MHz RFSSID 0 F| ©

Site D 0 ¥ 0

LRA o A 1}

SVCdass 0
P25 I [ INT

Fig. 2-5 Adjacent Status Broadcast Messages - Implicit Mode

Subject to Export Control, see Cover Page for details.
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2.10

SECONDARY CONTROL CHANNEL BROADCAST MESSAGES
(390XOPT215)

The Secondary Control Channel Broadcast (SCCB) Messages Option allows users to
configure repeater messages (SCCB and SCCB_EXP) to define the parameters of two
secondary control channels. System Service Class fields for each channel can be used
to control message transmission.

Implicit message format transmits all data to the repeater simulator as single block
messages. This format is designed for simple networks operating on 700 Hz and 800 Hz
bands where the repeater can provide a minimum amount of information.

The radio uses the provided information to imply what the remaining data should be. For
example, since the 800 MHz band uses a standard -45 MHz transmit offset, the repeaters
only need to inform the radio of the receive frequency when it assigns a voice channel.
Because the receive channel has been identified, the radio can “imply” the transmit
channel.

EI R Trunking Messages

Message| Secondary CC
1D Hum Freq
SCCB1Tx| 1| 0] 150000000 MHz| SVCdass| 0 RFSS ID
Re| 1| 1] 150.000000 MHz
SCCBZTx| 1| 0 150000000 MHz| SvCdass| 0 Site ID

me[ 1] 1] 150.000000 [MHz

P25 | I INT

Fig. 2-6 Secondary Control Channel Broadcast Messages - Implicit Mode

Refer to Chapter 5, P25 Protocol Tiles, section titled Trunking Messages Tile for
information about configuring messages.

Subject to Export Control, see Cover Page for details.
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2.11 P25 AUTOTEST Il (390XOPT218)

The 3900 Series P25 AutoTest Il Option provides an interface to the Test Set’s Autotest
System and remote command functionality.

Refer to the 3900 Series Operation Manual for information on using the AutoTest Il

System.
AutoTestl
-Scﬂil.: TUSERfautotestilfscriplsiat? _demo.tcl
Abort
ROFLEX, 3902 , 297001022 1. 7. 3. 200805140556 A
Phaze 1 Yerification

I, STD 1011 Pattern
ignal Power 0,0,2, 100.000, -26.070, -25.981, -44.320,6
Thiz completes Phaze 1 verification test.

4
P25 | | AUT INT

Fig. 2-7 P25 AutoTest Il Example Script

Subject to Export Control, see Cover Page for details.
2 - 11



P25 Enhancement Options

2.12

2.12.1

2.12.1.A

2.12.1.B

2.12.2

MOTOROLA ASTRO® 25 X2-TDMA TEST OPTIONS

Motorola has developed ASTRO® 25 X2-TDMA Base and Mobile radio functionality as
part of P25 development which adds TDMA functionality on a 12.5 kHz channel. The X2-
TDMA Test Options were developed by Aeroflex to provide a test solution for verifying the
functionality of Motorola ASTRO® 25 X2-TDMA Base and Mobile Radio systems. The X2-
TDMA Test Options must be purchased from Motorola. Refer to Appendix B, Motorola
Contact Information.

X2-TDMA Testing Suite (R2122A)

The X2-TDMA Testing Suite includes both the X2-TDMA Mobile Emulation Option and the
X2-TDMA Base Station and Parametric Option.

X2-TDMA Mobile Emulation (R2123A)

The X2-TDMA Mobile Emulation Option includes all of the functionality found in R2124A

plus the following:

. Enables functionality used to test X2-TDMA® Base Station operational
parameters and for testing mobile-to-mobile functionality.

X2-TDMA Base Station and Parametric (R2124A)

The X2-TDMA Base Station and Parametric Option includes all of the features found in
390XOPT200 and 390XOPT201 plus the following:

3 Enables X2-TDMA® Base Station simulation which is used to test the performance
of X2-TDMA® Mobile Subscriber Units.

. Enables the Adjacent Channel Power Meters and relevant remote commands.

. Enables the Occupied Bandwidth Power Meter and relevant remote commands.

Selecting X2-TDMA Protocol

X2-TDMA test functions are enabled by selecting X2-TDMA Transmit and/or Receive
Protocol.

SIRF Control chan [
T« [Enb [FE Phase 1 caFm | |Rx [EnG] [Pt Phase 1 carm | FARRESSES
Frq| 150000000 Wi P52 1 Krpqors | Frg| 150.000000 [MHz Inbound T

i -40.0 dBm ||SNszZ Offset|  0.000000 [MHz Unlock
] ¥/UUT Measurl eI~ Gwn 1 J|0] viSimulator View W] ———
Broadband Power | Signal Fower | || System Parameter nac| 293 2#
avy [0 | avg [ 9.28aBm | M| Group| X —
Mod Fulelity | | _Symbol Deviation | || gy g 1 aLG[ 80 Gead =
|
avg [ 0.77Hz avg | 0.91mHz Spky Phase 1 | Stored Speech| RF In
0| ¥|Trunking Control 0| ¥|Channel Analyzer :‘:
Plan Basic 600 | [implicit” I
sysip| 321 |  wacH| 321 A e L

1| _cc |Tx[1] 0] ©651.006250 MHz|

o e e | ——

o e e | G RCERETR e
_CIFM | CF: 150.000000MHz  Soan: 2000000MHZ MnnUAL

] | Basic 600 T ([ A —

Fig. 2-8 Selecting X2-TDMA Protocol

Subject to Export Control, see Cover Page for details.
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2.13

2.13.1

2.13.2

P25 AES ENCRYPTION (390XOPT240)

The P25 AES Encryption Option supports encoding and decoding of Advanced Encryption
Standard data exchanged between P25 radios.

NOTE Due to export regulations the P25 AES Encryption Option can not be
| ‘ installed in a Test Set prior to shipment to the customer. The
software option must be installed by the end user.

Refer to the 3900 Series Operation Manual for instructions on installing options in the
3900.

If the P25 AES Encryption Option has not been properly installed in the Test Set, the
system generates the error message shown below. This error message means that the
P25 AES Encryption Option license file was installed in the Test Set, but the P25 AES
Encryption software (.rpm file) was not installed. Install the P25 AES Encryption Option
.rom file to complete option installation.

0 AES License is installed but the RPH is not installed.

Install the AES RPM or contact Aeroflex Customer Support.

oK

Fig. 2-9 P25 AES Encryption Option Error Message
AES Encryption Keys

AES encryption keys are defined on the Encryption Keys Configuration Tile. Refer to the
section titled Encryption Keys Configuration Tile for information on configuring encryption
keys.

Selecting AES Encryption

AES Encryption format is selected from the ALG drop-down menu on the Simulator Tile.

£ ¥|Simulator
System Parameter nac, 293 | (AR
Virtual Mobiles on
VM1 TGID 1 Call Type Group | il
PTT wD 1 Stored Speech 3131 Spr|
Key 0 ALG| B0 Clearf
DES
AES
viD TGID Msq
QOear
Messages
Reset
4 e
| P25 | Basic 800 I AF INT

Fig. 2-10 AES Selection (Simulator Tile)

Subject to Export Control, see Cover Page for details.
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2.13.3

2.14

2.15

Valid AES Pattern Types

Standard patterns are not valid when AES or DES Encryption is selected. If a Standard
pattern is selected when AES encryption is enabled an error message is displayed next to
the Pattern drop-down menu.

[ElRF Control

T« [Enb) [FA 1| carM | R [Enb [P Phasel |  CdFm |
Frq  150.000000 Mi| 4| §STD 1011 Frq| 150000000 MHz Inboun
Lvl|  -40.0 dBm | offset|  0.000000 MHz. Unlock

Fig. 2-11 Invalid Pattern Indicator

P25 MOBILE SIMULATOR (390XOPT245)

The Mobile Simulator allows the Test Set to be configured to function as a mobile radio
for testing the operation of Base Stations and other mobile radios.

During Mobile Simulation, the Test Set serves as a Base Station or secondary Mobile and
transmits on a Phase 1 or SNSZ Control Channel. The Mobile Simulator is enabled by
selecting Mobile on the Control Soft Key located on the Trunking Control Tile.

Refer to Chapter 5, P25 Protocol Tiles, section titled Trunking Control Tile and Chapter 6,
Setting Up Calls, for use of the Mobile Simulator Option.

P25 OCCUPIED BANDWIDTH METER (390XOPT250)

The Occupied Bandwidth Meter indicates the Occupied Bandwidth measurement of the
received signal. This option allows the user to evaluate transmit frequency accuracy.

E K UUT Measurements
Adj Chan Upper Scale  Auto || Carrier Feedithru | Scale  Auto |
12.500 kHz
. in * avyg e MEx o Iin # avy o MAK

[ D2adBc | -46.43aBc | -52.050Bc || 796808 | -65.194B 1443044558

F -ZINE:I Il] [IlBI

Adj Chan Center Scale  Awto | Occupied BW | Scale  Auto |
12.500 kHz Percent| 97.00 %
e i # avy e IEK - Iin + avy e TR

| -81.49dBm | 9.17dBm | 69.10dBm || 720.00Hz | 5964.33Hz | 9999.00Hz

-0 Jodem| | lo 15000Hz|
] Chan Lower scale  anto || sowrower | Scale  Auto |
12.500 kHz Units  dBm__|
e i # avy e AN - Imin # avy e TR
| D32dBc | -44.B8dBc | -48.71dBc || -13.50d0Bm | 9.37dBm | 67.21dBm
] Reset
— e — et
P25 [ Basic 600 I INT

Fig. 2-12 Occupied Bandwidth Meter

Subject to Export Control, see Cover Page for details.
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2.16

2.16.1

2.16.1.A

2.16.1.B

P25 PERFORMANCE TEST TRIGGERS (390XOPT260)

The P25 Performance Test Triggers Option enables boundary triggers which can be used
for evaluating the timing of the radio’s receive path. The P25 Performance Test Triggers
Option adds the capability of the following trigger scenarios:

U When changing from the Standard Silence Pattern to the Standard 1011 Hz Test
Tone Pattern;
. When changing from the Standard Idle Pattern to the Standard Busy Pattern,
. At the start of LDU1 when Tx is Enabled with the LDU1 Pattern selected;
. At the start of LDU2 when Tx is Enabled with the LDU2 Pattern selected;
U At the slot boundaries during trunking simulation when slot boundaries is selected
as the P25 Trunking Trigger;
U At the start of the TSBK containing a Channel Grant message when Channel Grant
is selected as the P25 Trunking Trigger.
GIRF Control e [
[T« [Enl [FE Phase 1 CaFM | |Rx [Enb] [P Prase1 | _ car || [JREKSR
Frg| 150.000000 |MHz | STD 1011 Frg| 150.000000 [MHz | Inbound OIF
. STD SILENCE .
Lvi| -40.0 uBm | e ffset|  0.000000 [MHz| Unilock -
O ¥|UUT Measurements STD BUSY ¥|Trajectory
Broatband Power o
avy [IEEETU
Mod Fdelity | il
avg | 0.39% avg | 1799.65Hz . ;2
Frequency Eror | | Symbol Clock Err ||
avyg | 0.63Hz avg | 1.02mHz | | Al
O] ¥Data Link chan 1 || 0/ ¥/Channel Analyzer et
Framme I
# m
Hac[ 283 DUID| 10 - LDUZ on
OFF
RAW| 00 00 00 00 00 07 00 00 01 S —
Lo 0~ LC_GRP_V_CH_USR LAY Z o
CF: 1S0.00000MHz  Spen: 2.000000MHz m
25 [ Basic 800 | (17—

Fig. 2-13 Enabling P25 Performance Testing - Selecting Pattern
P25 Performance Test Trigger Modes
The P25 Trunking Trigger Mode is selected on the Ports Configuration Tile.
STD SILENCE to STD 1011 Trigger

The Sync I/O Output is at a “low” state during the STD SILENCE pattern. Sync I/O Output
changes to a “high” state when the pattern is changed to STD 1011. Trunking Simulation
must be disabled for this state to occur.

STD BUSY to STD IDLE Trigger

The Sync I/O Output is at a “low” state during the STD BUSY pattern. Sync I/O Output
changes to a “high” state when the pattern is changed to STD IDLE. Trunking Simulation
must be disabled for this state to occur.

Subject to Export Control, see Cover Page for details.
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2.16.1.C

2.16.1.D

2.16.1.E

2.16.1.F

LDU1 Trigger

The Sync I/0 Output is at a “low” state when the Tx is disabled on the RF Control Tile.
Sync I/0 Output changes to a “high” state at the start of LDU1 when Tx is enabled and
the LDU1 pattern is selected. Trunking Simulation must be disabled for this state to
occur.

s

R5-232 Port ty 50
RAS5-232 Baud 13200
Fes kg Tror

P25 [ Basic 600 [ INT

Fig. 2-14 Ports Configuration Tile - Trigger Mode
LDU2 Trigger

The Sync I/O Output is at a “low” state when the Tx is disabled on the RF Control Tile.
Sync I/0O Output changes to a “high” state at the start of LDU2 when Tx is enabled and
the LDU2 pattern is selected. Trunking Simulation must be disabled for this state to
occur.

Slot Boundaries Trigger

The Sync I/0 Output triggers at the slot boundaries during Trunking Simulation when Slot
Boundaries is selected as the P25 Trunking Trigger. The Slot Boundaries Trigger is a
“high” pulse with a duration of one symbol (about 208 microseconds).

Channel Grant Trigger

The Sync I/0O Output triggers at the start of the Channel Grant Message during Trunking
Simulation when Channel Grant is selected as the P25 Trunking Trigger. The Channel
Grant Trigger is a "high" pulse with a duration of one symbol (about 208 microseconds).

Subject to Export Control, see Cover Page for details.
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2.17

2.17.1

P25 PHASE 2 PROTOCOL (390XOPT220)

The P25 Phase 2 Protocol Option provides features required to test P25 Phase 2 radio
systems. P25 Phase 2 Option includes all of the features found in the P25 System Option

plus the following:

U Ability to transmit and receive P25 Phase 2 signals;
J Ability to transmit and receive P25 Phase 2 HCPM and DDQPSK modulated
signals.

Selecting Phase 2 Protocol

Phase 2 Protocol test functions are enabled by selecting Phase 2 Transmit and/or
Receive Protocol.

'GIRF Control {cnn LN
Tx [EAD) [Fi S| Phasez | HDaPsk| |Rx [Enb [Pl Phese 2 | HDGPSK | Lremk Sim
Frg| 150000000 (MEPhas2 1 bpopcaL | Fey| 150.000000 [MHz Inbound a0
Lvl|  E7.0 dBpV||x2-TDMA Offset|  0.000000 MHz Unlock, F Gen
01 ¥IUUT Measurd ;yooe | Gian_1 || 0] ¥iPower Over Time I
Fr y Error |“——=mmd Power | 0 off
avg [ 44Kz avg [ -442dBm | 12
__ Mod Aideity || _Symbol dock e | | 25 o
-40 Ur
avg | 29.4% avy | -239.6mHz =% GEN
o BW | | Symbol Deviation | | 28
70 RF In
avg | 9999Hz avg | 2510Hz Delta: 005 --- .
O] ¥|Message Encode || 81 ¥IChannel Analyzer . ANT
Pre-Amp
Maximize for use
CF: 1S0.000000MHz  Span: 2.000000MHz MANUAL
P25 [ Basic 600 | INT

Fig. 2-15 Selecting Phase 2 Protocol

Subject to Export Control, see Cover Page for details.
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Subject to Export Control, see Cover Page for details.
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3.1

Chapter 3 - P25 Test and Measurement Tiles

INTRODUCTION

The 3900 Series P25 Options provide users with the ability to test the operational
capabilities of P25 Conventional and P25 Trunked radio systems. P25 Option
390XOPT200 is the basis from which all other P25 Test Options are developed and is
referred to in this manual as the P25 Base Option. This option is required to operate all
other P25 options.

The 3900 supports a variety of P25 testing options (i.e., P25 Trunking, SmartNet™/
SmartZone™ and Motorola® Linear Simulcast Modulation). Many of these options enable
parameters that are specific to that option and are not visible on the Test Set unless that
option is installed on the unit.

This chapter provides an operational description of the parameters found throughout the
test and measurement tiles of the P25 options. Some of the screen images shown may
contain parameters not found on all Test Sets. Optional fields and parameters are noted
with *option enabled statement.

This chapter provides an operational description of P25 Test and Measurement Tiles
Refer to Chapter 4, P25 Configuration Tiles, for a description of P25 Configuration Tiles.
Refer to Chapter 5, P25 Protocol Tiles, for a description of P25 Protocol Tiles.

Refer to Chapter 6, Setting Up Calls, for information on configuring various types of calls.

Subject to Export Control, see Cover Page for details.
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3.2

3.2.1
3.2.1.A

3.2.1.B

3.2.1.C

3.2.1.D

3.2.1.E

3.2.1.F

AUDIO GENERATOR TILE

The Audio Generator Tile defines audio generator parameters for use in testing Analog
radio systems. Parameters can be defined separately for each generator. The Test Set
is configured to allow the user to simultaneously enable the audio generators on the
Audio Generators Tile and the modulation generators on the Modulation Tile.

" K Audio Generator

Freq Amp Wave
A1 |Seq 01234567 [ 100.000 mY | DTMF
A2| Code| 023 [100.000 mV | DCS
3| 3.4000 [kHz [ 100.000 mV | _Sine

Output Fort. Function Generator |

Impedance| 600

P25 | Basic 800 | RF INT Retum

Fig. 3-1 Audio Generator Tile
AF Generator Field Definitions
A1,2,3

The A1, A2 and A3 toggle buttons enable/disable corresponding audio generator. AF
Generators can be enabled in combination or individually.

Frequency

Sets the frequency for each AF generator. Frequency can be specified in kHz or Hz as
defined by user.

Amplitude

Defines the amplitude for each AF Generator. Amplitude can be specified in V or mV as
defined by user.

Waveform

Defines the Waveform for each AF Generator.

Output Port

Setting the Output Port to AF Out routes the output from the AF Generators to the FCTN
GEN/Demod Connector. Selecting Demod Out routes the demodulated audio signal to the
FCTN/GEN Demod Out Connector.

Impedance

This field defines the external termination value used to calculate the AF Generator
power level.

Subject to Export Control, see Cover Page for details.
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3.3

3.3.1
3.3.1.A

3.3.1.B

3.3.1.C

3.3.1.D

3.3.1.E

3.3.1.F

AUDIO INPUT TILE

The Audio Input Tile contains parameters for configuring audio signal routing.

[~ K Audio Input I

Source  Audio 1

Int Load Hi £ - 10k
Ext Load Disabled & | Ohm

Filter  Mone
Psoph  CMESS

P25 Basic 600 I RF INT  Retum

Fig. 3-2 Audio Input Tile
Field Definitions

Source

Selects the Audio input source.

Int Load

Selects either the 10 kOhm or 600 Ohm internal load to be applied at the Audio 1 or Audio
2 Input. Audio Balanced Input applies a fixed internal load of 600 Ohms.

External Load

The 3900 allows the user to define an external load value which is applied at the Audio 1
or Audio 2 Input ports. The external load value is applied to AF Level dBm or Watt
measurements when the External Load is enabled. External Load is used to calculate
dBm or Watts when Hi Z Impedance is selected.

Audio Analyzer - Enable External Load

The Ext Load toggle button enables/disables the use of an external load.

Filter

Selects a measurement filter to include in the measurement path.

Psoph

Selects CMESS or CCITT Psophometric weighting filter when the Psoph filter is selected
from any of the Filter selection drop-down menus. Psoph filters are typically used for
SINAD measurements, either Demod or Audio.

Subject to Export Control, see Cover Page for details.
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3.4

3.4.1
3.4.1.A

3.4.1.B

CONSTELLATION TILE

The Constellation plot displays the signal Constellation points of the received P25 signal
which allows the user to evaluate the signal for distortion and noise. The green plot
circles indicate the expected location of plot clusters.

1600 1600

P25 | Basic 800 | T

Fig. 3-3 Constellation Tile - CQPSK Modulation
Field/Soft Key Definitions

Persistence

Specifies how many trace plots are shown simultaneously on the display field. Selectable
range is 1 to 10. Selecting 1 means that only one burst or time slot is displayed on the
display field. Selecting 10 means the last 10 bursts or time slots are displayed
simultaneously on the display field.

Reset Meters Soft Key

The Reset Meters Soft Key clears and resets meter readings.

Subject to Export Control, see Cover Page for details.
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3.4.1.C

3.4.1.C.1

3.4.1.C.2

Freq/I1Q Domain Mode

The Freq/IQ Domain Toggle Button is enabled when the LSM Option is installed in the
Test Set. The LSM Option enables the ability to configure the Constellation Tile to
display either the Frequency domain or the IQ domain of the P25 signal. The example
below shows the display configured to show both the Frequency and 1Q Constellation

plots of the same signal.

[=I RF Control
T [ P Prased | [ LS ][mx [EAR] [P Preser | _cin |
Fre| 850.000000 [MHz | STD1011 | Frq| 650.000000 Mz Inbound
| -75.0 dBm | Offset| 0000000 [MHz Unlock —
Of ¥|Constellation Freg) DI ¥|Constellation o] —
off
...... RF e
TiR
B
RF In
TR
||
Pre-Amp
on
OFF
ity
autotune
MAHUAL

Fig. 3-4 Frequency and IQ Constellation Tiles

Frequency Constellation Plot

The Frequency Constellation plot represents the frequency domain of the P25 signal.
The Frequency Constellation plot shows the demodulated frequency of the P25 signal

following internal signal processing.
1Q Constellation Plot

The 1Q Constellation plot represents the 1Q domain of the P25 signal. The IQ
Constellation plot shows the P25 signal before it is demodulated and processed.

Subject to Export Control, see Cover Page for details.
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3.5

3.5.1
3.5.1.A

3.5.1.B

DISTRIBUTION TILE

The Distribution Tile shows a histogram of the number of times a frequency occurs along
the P25 signal at the symbol time.

1800

P25 | Basic 800 | T

Fig. 3-5 Distribution Tile - Maximized View
Field Definitions

Persistence

Specifies how many trace plots are shown simultaneously on the display field. Selectable
range is 1 to 10. Selecting 1 means that only one burst or time slot is displayed on the
display field. Selecting 10 means the last 10 bursts or time slots are displayed
simultaneously on the display field.

Reset Meters Soft Key

The Reset Meters Soft Key clears and resets meter readings.

Subject to Export Control, see Cover Page for details.
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3.6 EYE DIAGRAM TILE

The Eye Diagram Display Tile shows the eye diagram of the received P25 signal. The
format of the signal displayed changes according to various P25 parameters such as
Protocol and Modulation type.

k
Reset
Aciuine
. Resel
0 2z Meters
P25 | Basic 500 |WHC INT

Fig. 3-6 Eye Diagram Tile - Maximized View - 4 Symbols
3.6.1 Field Definitions
3.6.1.A Number Symbols

Defines the horizontal scale of the display field. Lowering the number or symbols shows
more detail of the signal pattern.

3.6.1.B Reset Meters Soft Key

The Reset Meters Soft Key clears and resets meter readings.

Subject to Export Control, see Cover Page for details.
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3.7

3.7.1
3.7.1.A

3.7.1.B

3.7.1.C

3.7.1.D

3.7.1.E

3.7.1.F

GENERATOR MODULATION TILE

The Generator Modulation Tile defines modulation generator parameters for use in
testing Analog radio systems. Parameters can be defined separately for each modulator.

The Test Set is configured to allow the user to simultaneously enable the modulation
generators on the Generator Modulation Tile and the AF generators on the Audio
Generators Tile.

" K Generator Modulation

Freg Dev Mod Index Wave

M1| Seq[01234567 | 2.500 [KHz| 1.667 DTHF |
M2| Code| 025 | 2500 kHz| 1.667 bcs |
M3 | 1.0000 [kHz| 2.500 kHz| 1.667 Sine_|

Source Impedance

EXT|  Audiol | 2,500 [kHz | 1670 [ % | HiZ-10k]

P25 | Basic 800 | RF INT Retum

Fig. 3-7 Generator Modulation Tile
Modulation Generator Field Definitions
M1, M2, M3 Buttons

The Modulator buttons enable/disable each modulator. Modulators can only be enabled
one at a time.

Frequency

Sets the frequency for each Modulation generator.

Deviation

Defines the Deviation for each generator when FM modulation is selected. When this
value is defined, the Modulation Index value updates to display the value as a percent.

Mod (Modulation) Index

The Mod Index field defines the modulation level as a percent of the maximum deviation
setting (150 kHz). When a Mod Index value is entered, the Deviation value updates to
display the value in kHz. For example, when the Mod Index value is set to 100%, the
Deviation value updates to 150 kHz, the maximum Deviation setting.

Waveform

Selects Waveform for each modulator.

Sequence

The Sequence field is enabled when DTMF Waveform is selected. The field defines/
indicates the DTMF Sequence of the DTMF Waveform.

Subject to Export Control, see Cover Page for details.
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3.7.1.G CODE

The Code field is enabled when DCS or DCSINV Waveform is selected. The field defines/
indicates the DCS codeword of the generated signal.

3.7.1.H EXT Toggle Button

The EXT Toggle Button enables/disables an external modulation source.

3.7.1.1 Source

Selects the Audio input source.

3.7.1.J Impedance

External source can be set to un-terminated high impedance (Hi Z), or include a 600 Ohm
termination (600 Ohms).

Subject to Export Control, see Cover Page for details.
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3.8

3.8.1
3.8.1.A

3.8.1.B

3.8.1.C

3.8.1.D

3.8.1.E

3.8.1.F

3.8.1.G

POWER OVER TIME TILE

Displays the power measurement of the received signal over a specified period of time.

=1 K P ower Over Time

[t [ 100 s [ a.dBm Span | 300[ s |
[Mrrz z00| s || D.0dBm  Marker Delta [ 100.0s | 9.6dBm w

Time (seconds)

i

P25 | Basic 800 | T

Fig. 3-8 Power Over Time Tile
Field/Soft Key Definitions
Mkr 1/Mkr 2

The Mkr1 and Mkr2 toggle buttons enable Marker 1 and Marker 2. When Markers are
enabled, marker data fields can be edited to define marker position.

Marker Position

The Position Field allows the user to enter a value to specify Marker position on the
graph field. A marker must be enabled and selected before this field can be edited.

Marker Reading

The Marker Reading field displays the measurement at the specified marker position.

Span

Sets the length of time (horizontal scale) over which a power measurement is displayed.

Marker Delta

When both markers are defined and enabled the Delta field indicates the difference
between the position and power measurement at each point on the signal.

Marker 1/Marker 2 Soft Key

The Marker 1 and Marker 2 Soft Keys enables or disables the corresponding marker.
Markers can also be enabled using the Marker On/Off toggle button.

Toggle Marker Soft Key

The Toggle Marker Soft Key changes focus between Marker 1 and Marker 2 when both
markers are enabled. The Toggle Marker Soft Key also controls the marker readings
displayed at the top of the minimized tile. Each press of this Soft Key changes the
source of the measurements through Mkr1, Mkr2 and Delta readouts.

Subject to Export Control, see Cover Page for details.
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3.8.1.H Reset Meters Soft Key

The Reset Meters Soft Key clears and resets meter readings.

Subject to Export Control, see Cover Page for details.
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3.9

3.9.1
3.9.1.A

3.9.1.B

3.9.1.C

3.9.1.D

3.9.1.E

3.9.1.F

POWER PROFILE FULL TILE

The Power Profile Full Tile displays the complete profile of the signal’s power reading
over a user defined period of time. This Tile is only applicable to X2 TDMA Protocol.

I Profile Full Stot I
- Marker
[Mirl | 10.00 jms [ 10.08dBm  Persistence| 1 —
[MiZ | zo.00 ms| [ 10.080Bm  Marker Deita [10.00ms | 0.010Bm T

g

g 5 3 3

2 8 & 8 o

8

0,00 =
10,00 —
20000 =
30.00 —

Time (ms)

P25 | Basic §00 | RF INT

Fig. 3-9 Power Profile Full Tlle - Maximized View
Field/Soft Key Definitions

Slot Drop-Down Menu

The Slot drop-down menu selects the Slot for which data is being displayed on the plot
and measurement fields.

Mkr 1/Mkr 2

The Mkr1 and Mkr2 toggle buttons enable Marker 1 and Marker 2. When Markers are
enabled, marker data fields can be edited to define marker position.

Marker Position

The Position Field allows the user to enter a value to specify Marker position on the
graph field. A marker must be enabled and selected before this field can be edited.

Marker Reading

The Marker Reading field displays the measurement at the specified marker position.

Persistence

Specifies how many trace plots are shown simultaneously on the display field. Selectable
range is 1 to 10. Selecting 1 means that only one burst or time slot is displayed on the
display field. Selecting 10 means the last 10 bursts or time slots are displayed
simultaneously on the display field.

Marker Delta

When both markers are defined and enabled the Delta field indicates the difference
between the position and power measurement at each point on the signal.

Subject to Export Control, see Cover Page for details.
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3.9.1.G

3.9.1.H

3.9.1.1

Marker 1/Marker 2 Soft Key

The Marker 1 and Marker 2 Soft Keys enables or disables the corresponding marker.
Markers can also be enabled using the Marker On/Off toggle button.

Toggle Marker Soft Key

The Toggle Marker Soft Key changes focus between Marker 1 and Marker 2 when both
markers are enabled. The Toggle Marker Soft Key also controls the marker readings
displayed at the top of the minimized tile. Each press of this Soft Key changes the
source of the measurements through Mkr1, Mkr2 and Delta readouts.

Reset Meters Soft Key

The Reset Meters Soft Key clears and resets meter readings.

Subject to Export Control, see Cover Page for details.
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3.10

3.10.1
3.10.1.A

3.10.1.B

3.10.1.C

3.10.1.D

3.10.1.E

3.10.1.F

POWER PROFILE RAMPS TILE

The Profile Ramps Tile is only applicable to X2 TDMA Protocol. The tile allows the user
to observe and evaluate the ramp up and ramp down conditions of the signal’s power
reading over one slot. The left side of the field provides a detailed view of the first 2 ms
(msec) of the slot. The right side of the field provides a detailed view of the last 2 ms
(msec) of the slot.

[ K Profile Ramps siot JiN}
[MiAT | 100 ms|[ 10.330Bm  Persistence| 1

1 enable
[Miz2 | z9.00 ms [ 10.06dBm  Marker Deita [28.00ms | 0.26d8m T

8

DISABLE

2 5 3 2

marker 1
MARKER 2

& & & 8 o

g

g 8 g
=] ™
Time (ms) Rasel

28,00 —
2200 -
30000

P25 | Basic §00 | RF INT

Fig. 3-10 Power Profile Ramps Tile - Maximized View
Field/Soft Key Definitions

Slot Drop-Down Menu

The Slot drop-down menu selects the Slot for which data is being displayed on the plot
and measurement fields.

Mkr 1/Mkr 2

The Mkr1 and Mkr2 toggle buttons enable Marker 1 and Marker 2. When Markers are
enabled, marker data fields can be edited to define marker position.

Marker Position

The Position Field allows the user to enter a value to specify Marker position on the
graph field. A marker must be enabled and selected before this field can be edited.

Marker Reading

The Marker Reading field displays the measurement at the specified marker position.

Persistence

Specifies how many trace plots are shown simultaneously on the display field. Selectable
range is 1 to 10. Selecting 1 means that only one burst or time slot is displayed on the
display field. Selecting 10 means the last 10 bursts or time slots are displayed
simultaneously on the display field.

Marker Delta

When both markers are defined and enabled the Delta field indicates the difference
between the position and power measurement at each point on the signal.

Subject to Export Control, see Cover Page for details.
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3.10.1.G

3.10.1.H

3.10.1.1

Marker 1/Marker 2 Soft Key

The Marker 1 and Marker 2 Soft Keys enables or disables the corresponding marker.
Markers can also be enabled using the Marker On/Off toggle button.

Toggle Marker Soft Key

The Toggle Marker Soft Key changes focus between Marker 1 and Marker 2 when both
markers are enabled. The Toggle Marker Soft Key also controls the marker readings
displayed at the top of the minimized tile. Each press of this Soft Key changes the
source of the measurements through Mkr1, Mkr2 and Delta readouts.

Reset Meters Soft Key

The Reset Meters Soft Key clears and resets meter readings.

Subject to Export Control, see Cover Page for details.
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3.11

3.11.1

RF CONTROL TILE

The RF Control Tile configures the Test Set for evaluating P25 mobile radios operating in
Conventional Mode and for testing the physical layer of P25 radio systems. RF Control
Tile fields must be configured according to the operating parameters of the Unit Under
Test (UUT) to obtain valid test data.

The parameters that are available on the RF Control Tile depend on the options installed
in the Test Set, the selected Protocol and/or Modulation Type. This section provides a
description of the parameters found on the RF Control Tile for supported protocols.

NOTE When two channels are available different protocols can be selected
| ‘ for Channel 1 and Channel 2.

Two Channel Capability

Some of the P25 Options enable two transmit and receive signals on the RF Control Tile.
Each channel can be configured to different parameters such as frequency, modulation
and protocol.

When both channels are enabled, the secondary channel must be within £2.5 MHz of the
primary channel (center frequency). The Pri toggle button indicates which channel is
selected as the Primary Channel. The example below shows Channel 1 selected as the
primary channel.

EIRF Control
Transmit Trunk Sim
[ [P Freq| 150.000000 [MHz|  Level| -75.0 dBm Phase 1 | CAFM e
STD 1011 S
[& Pri| Freq| 151.000000 [MHz Level| -75.0 dBm Phase1 | CAFM | _ RF Gen
STD 1011 on
" OFF
RF Out
TiR
fgen
Receive : : RF In
[T [A Freq| 150.000000 [MHz Offset|  0.000000 [MHz| Phasel | cafM —
Spk Outhound Unlock | ant
[Z] Pril Freq| 151.000000 [MHz|  Offset|  0.000000 [MHz| | Phase1 | cCifm
5pk _Inbounel | _Unlock |
on
OFF
Analyzer
MANUAL
Pe5 [ Basic 700 [wnc RF ([T —

Fig. 3-11 Primary Channel Indication

When a user enables both channels and the secondary channel frequency is more than
2.5 MHz from the primary channel frequency, an invalid condition occurs and the system
is unable to complete the function. When this condition occurs, the Channel Toggle
Button of the inactive channel turns ORANGE to indicate the invalid condition.

Subject to Export Control, see Cover Page for details.
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Fig. 3-12 shows an example of this invalid condition. In the example, Channel 1 is
enabled as the primary channel and is set to 851.00 MHz. The user has attempted to
enable Channel 2 as the secondary channel, with the frequency set to 150.00 MHz. The
following indicators have been triggered:

. A Indicates secondary channel frequency is more than 2.5 MHz from primary
channel.
. Orange button indicates system can not enable the channel because it is more

than 2.5 MHz from primary channel.
In this example, to enable Channel 2, the user must perform either of the following:

3 Select Channel 2 as the primary channel (Channel 1 will be disabled).
3 Change Channel 2 frequency to within +2.5 MHz of Channel 1 frequency (Channel
1 will remain enabled).
Transmit k. Sk
[ [P Freq| 851.000000 MHz|  Level| -75.0 dBm | Phase 1 | CGPSK T
STD 101 _
[2' Pri| Freq| 150.000000 [MHz| 4, Level| -75.0 dBm | Phase1 | capsk | _RF Gen
STD 101 | l:#
RF Out
TiR
fen
Receive RF In
[i7 [A Freq| 851.000000 MHz|  oOffset| 0.000000 MHz|  Phase1 | carm —
BpE  wbound | _Unlock | ant
2P| Freg 150.000000 |MHz | 4, Offset|  0.000000 MHz|  Phase1 | caFm '
Sk _inbound | Umock | e,
OFF
Analyzer
autotune
MANLAL
Fz5 [ Basic 600 I [ L —

Fig. 3-12 Channel 2 - Invalid Parameter

Subject to Export Control, see Cover Page for details.
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3.11.2

Primary and Secondary Channel Indicators

The Pri toggle button selects the channel as the generator center frequency. When
Channel 1 is selected as the primary channel, traces are displayed in ORANGE on all
plot/graph fields and a CH 1 indicator is displayed when a valid signal is being displayed.
When Channel 2 is selected as the primary channel, traces are displayed in YELLOW on
all plot/graph fields and a CH 2 indicator is displayed when a valid signal is being
displayed. The Primary Channel should be used for obtaining test measurements.

RF Control
T (O [P Pnasen | carm | R [EG] [P Pmasen | cir |
Frq| 150.000000 MHz STD1011 || Frg| 150.000000 [MHz| Inbound |
Lvl| -75.0 dBm | Offset|  0.000000 [MHz | Unlock |

DiviDistibution

=T

P25 | Basic 800

Fig. 3-13 Channel 1 Primary - Traces are ORANGE
[=IRF Control

Tx| [EAB] Pri| Phase1 | CAFM |
Frq| 150.000000 MHz| STD1011_|  Frq| 150.000000 MHz |
v 750] dom
i viDistribution |

inbound |
Offset|  0.000000 [MHz| Unlock |
O viConsteliation  freg]

[=TE3} Y =

P25 | Basic 600 |

INT

Fig. 3-14 Channel 2 Primary - Traces are YELLOW

Subject to Export Control, see Cover Page for details.
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3.11.3

3.11

.3.A

.3.A.1

.3.A.2

.3.A.3

.3.A.4

.3.A.5

.3.A.6

.3.A.7

Phase 1 Protocol Parameters

Fig. 3-15 shows an example of the RF Control Tile parameters that are displayed when
Phase 1 Protocol is selected, with one channel operation supported on the Test Set.

T Chan I
Transmit
|1 [Fil Freq| 150.000000 [MHz vl| -75.0 dBm Phase1 | CAFM
STD 1011
RF Gen
oN
off
RF Out.
Receive R
[i7 [P Freq| 150000000 [MHz|  Offset|  0.000000 MHz| Phase1 | cipm | 950
Spk Inbound | Unilock RF In
TR
ant
Pre-Amp
on
OFF
Analyzer
autotune
MANUAL
P25 [ [wnc INT "~ Retum

Fig. 3-15 RF Control Tile - Phase 1 Protocol Selected

Transmit Parameters

Channel 1 Toggle Button
The 1 Toggle Buttons enables/disables the transmit or receive path for Channel 1.
Pri (Primary Channel)

Indicates the channel is operating as the primary frequency. This read-only field updates
to a toggle button when Two Channel functionality is enabled.

Frq/Freq (Frequency)

Defines carrier frequency of signal generated by the Test Set.

Level

Defines the output power level of Transmit signal.

Units (Level)

The Units drop-down menu selects the unit of measurement for the Power Level.
PD / EMF

When the Level unit of measurement is Volts, the value can be displayed as EMF or PD.
This field is enabled when Level is set to Volts.

Protocol

Selects the P25 Protocol of the signal generated by the Test Set. The P25 Base Option
currently supports P25 Phase 1 (non-trunked) and Analog Protocols. Other protocols are
*option enabled (i.e., SNSZ, Phase 2).

NOTE When Two-channel operation is available, Analog Protocol is only
| ‘ supported on one channel at a time.

Subject to Export Control, see Cover Page for details.
3-19



P25 Test and Measurement Tiles

3.11.3.A.8

3.11.3.A.9

Modulation

The P25 Base Option supports C4FM Modulation. Additional Modulation types are
*option enabled.

Pattern

The Pattern drop-down menu selects the data or voice pattern to be generated by the
Test Set. P25 patterns are derived from TIA-102.CAAA Specification. Pattern types
include standard and non-standard P25 patterns, stored speech files and voice
modulation. Available pattern types are dependent on the type of Protocol selected and
the options installed in the Test Set.

NOTE Standard patterns are not valid when DES Encryption is selected. If
| ‘ a Standard pattern is selected when DES encryption is enabled an
error message is displayed next to the Pattern drop-down menu.

Receive Field Definitions

Channel 1 Toggle Button
The Channel 1 Toggle Button enables/disables the transmit or receive path for Channel 1.
Pri (Primary Channel)

Indicates the channel is operating as the primary frequency. This read-only field updates
to a toggle button when Two Channel functionality is enabled.

Frq/Freq (Frequency)

This field defines the receiver frequency. For accurate readings, this frequency should
be set to the UUT transmit frequency.

Offset
The Offset field displays or defines the offset between the Transmit and Receiver
frequencies.

When set to LOCK, changing the Receive or Transmit Frequency offsets the other
frequency by the value specified in the Offset field. For example, setting the Receiver
frequency to 150 MHz, with an offset of 2.5 MHz, results in the Transmit frequency
updating to 152.5 MHz. Or, if the Transmit frequency is set to 150.0 MHz, with an Offset
of 2.5 MHz, the Receive frequency updates to 147.5 MHz.

When set to UNLOCK, a value can be entered independently for either the Transmit
Frequency or the Receiver Frequency.

Protocol
Selects the expected P25 Protocol of the received signal.
Modulation

The P25 Base Option supports C4FM Modulation. Additional Modulation types are
*option enabled.

Spk (Speaker)
Selects the channel that routes the incoming audio signal to Test Set demodulators.
Message Direction

The Inbound/Outbound menu defines how the system processes signal data. When set to
Inbound, the Test Set processes the signal as a mobile originated signal. When set to
Outbound, the Test Set processes the signal as a mobile terminated signal. This
parameter affects Trunking Simulation and XML data log.

Subject to Export Control, see Cover Page for details.
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3.11.3.B.9

3.11.3.C

3.11.3.C.1

3.11.3.C.2

3.11.3.C.3

3.11.3.C.4

3.11.3.C.5

Offset Mode
Locks/Unlocks frequency offset in relation to the Transmit and Receive frequencies.

Soft Key Definitions

RF Gen Soft Key

Selects and indicates the On/Off state of the RF Generator output from the Test Set.
When the generator is disabled, an RF OFF indicator is shown on the Tile.

RF Out Soft Key

The RF Out Soft Key controls the RF Output signal routing. Select either the GEN
(Generator) Connector or T/R Connector as RF Output port.

RF In Soft Key

The RF In Soft Key controls the RF Input signal routing. Select either the T/R Connector
or ANT (Antenna) Connector as the RF Input port.

Pre-Amp Soft Key

The 3900 is equipped with an internal 15 dB broadband amplifier that affects the T/R
Connector and ANT (Antenna) Connector. When Pre-Amp is turned ON, the 3900 has a
typical noise figure of -9 dB leading to a noise floor level of approximately -140 dBm in
the Spectrum Analyzer (RBW = 300 Hz) and approximately -126 dBm for the Inband
Power Meter (IF = 6.25 kHz). Using the Pre-Amp feature increases the sensitivity of the
3900.

| NOTE ‘ When Pre-Amp is used, special attention is required; it is a

broadband amplifier and could lead to saturation or compression
problems in the receiver chain if the signal of interest is very low,
but a strong out of band signal is present.

Analyzer Soft Key

The Analyzer Soft Key selects the method of setting the RF input frequency (Autotune or
Manual). When Autotune is selected the Test Set locks on to the strongest signal. Once
the Test Set locks on to a frequency, it monitors the Inband/Broadband Power Meter
depending on the selected RF Input connector.

T/R Connector

When the T/R Connector is selected Autotune monitors the Inband and Broadband Power
Meter. If Inband Power drops below the dB threshold defined on the AutoTune Setup
Configuration Tile, and BroadBand Power exceeds 3 dBm, a search is triggered and the
Test Set again searches for the strongest signal with a power level above the defined
threshold.

ANT Connector

When the ANT Connector is selected Autotune monitors the Inband Power Meter. If
Inband Power drops below the dB threshold defined on the AutoTune Setup Configuration
Tile, a search is triggered and the Test Set again searches for the strongest signal with a
power level above the defined threshold.

AutoTune parameters are configured on the Autotune Setup Configuration Tile.

Subject to Export Control, see Cover Page for details.
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3.11.4

3.11

4.A

.4.A.1

.4.A.2

.4.A.3

4.A.4

.4.A.5

.4.A.6

4.A.7

Analog Protocol Parameters

Fig. 3-16 shows an example of the RF Control Tile when Analog Protocol is selected, with
one channel operation supported on the Test Set.

| —RF Control Chan I
Transmit
|1 [Fd Freq 150.000000 [MHz vl -750 dBm Analog FM
RF Gen
on
off
RF Out
Receive o
[ [F Freq| 150000000 [MHZ|  Offset|  0.000000 [MHz) Analog | FM1Z.S5kHz 9|
Spk  Unlock | _ Hone | cMess || _ RFIn
TR
ant
Pre-Amp
on
OFF
Analyzer
autotune
MANUAL
P25 [ [wnc INT "~ Retum

Fig. 3-16 RF Control Tile - Analog Protocol Selected

Transmit Field Definitions

Channel 1 Toggle Button
The Channel 1 Toggle Button enables/disables the transmit or receive path for Channel 1.
Pri (Primary Channel)

Indicates the channel is operating as the primary frequency. This read-only field updates
to a toggle button when Two Channel functionality is enabled.

Frq/Freq (Frequency)

Defines carrier frequency of signal generated by the Test Set.

Level

Defines the output power level of Transmit signal.

Units (Level)

The Units drop-down menu selects the unit of measurement for the Power Level.
PD / EMF

When the Level unit of measurement is Volts, the value can be displayed as EMF or PD.
This field is enabled when Level is set to Volts.

Protocol

Selects the P25 Protocol of the signal generated by the Test Set. The P25 Base Option
currently supports P25 Phase 1 (non-trunked) and Analog Protocols. Other protocols are
*option enabled (i.e., SNSZ, Phase 2).

NOTE When Two-channel operation is available, Analog Protocol is only
| ‘ supported on one channel.

Subject to Export Control, see Cover Page for details.
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1.

1.

1.

1.

1.

1.

1.

1.
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Modulation

FM Modulation is the only available modulation type for Analog Protocol. This field
updates to a read only field when Analog Protocol is selected.

Receive Field Definitions

Channel 1 Toggle Button

The Channel 1 Toggle Button enables/disables the transmit or receive path for Channel 1.
Channel 2 is *option enabled.

Pri (Primary Channel)

Indicates the channel is operating as the primary frequency. This read-only field updates
to a toggle button when Two Channel functionality is enabled.

Frq/Freq (Frequency)

This field defines the receiver frequency. For accurate readings, this frequency should
be set to the UUT transmit frequency.

Offset

The Offset field displays or defines the offset between the Transmit and Receiver
frequencies.

When set to LOCK, changing the Receive or Transmit Frequency offsets the other
frequency by the value specified in the Offset field. For example, setting the Receiver
frequency to 150 MHz, with an offset of 2.5 MHz, results in the Transmit frequency
updating to 152.5 MHz. Or, if the Transmit frequency is set to 150.0 MHz, with an Offset
of 2.5 MHz, the Receive frequency updates to 147.5 MHz.

When set to UNLOCK, a value can be entered independently for either the Transmit
Frequency or the Receiver Frequency.

Protocol
Selects the expected P25 Protocol of the received signal.
IF Bandwidth

The IF Bandwidth drop-down menu selects the receiver IF bandwidth. The typical
bandwidth used for P25 systems is 12.5 kHz. Selecting a 25 kHz bandwidth is useful
when a mobile radio is transmitting off frequency.

Spk (Speaker)

Selects the channel that routes the incoming audio signal to Test Set demodulators.
Offset Mode

Locks/Unlocks frequency offset in relation to the Transmit and Receive frequencies.
Audio Filter Type

Selects a measurement filter to include in the measurement path.

Psoph Filter

Selects the type of Psoph filter included in the measurement path. The Audio Filter type
must be set to PSOPH for this parameter to be valid.

Subject to Export Control, see Cover Page for details.
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3.11.4.C

3.11.4.C.1

3.11.4.C.2

3.11.4.C.3

3.11.4.C.4

3.11.4.C.5

Soft Key Definitions

RF Gen Soft Key

Selects and indicates the On/Off state of the RF Generator output from the Test Set.
When the generator is disabled, an RF OFF indicator is shown on the Tile.

RF Out Soft Key

The RF Out Soft Key controls the RF Output signal routing. Select either the GEN
(Generator) Connector or T/R Connector as RF Output port.

RF In Soft Key

The RF In Soft Key controls the RF Input signal routing. Select either the T/R Connector
or ANT (Antenna) Connector as the RF Input port.

Pre-Amp Soft Key

The 3900 is equipped with an internal 15 dB broadband amplifier that affects the T/R
Connector and ANT (Antenna) Connector. When Pre-Amp is turned ON, the 3900 has a
typical noise figure of -9 dB leading to a noise floor level of approximately -140 dBm in
the Spectrum Analyzer (RBW = 300 Hz) and approximately -126 dBm for the Inband
Power Meter (IF = 6.25 kHz). Using the Pre-Amp feature increases the sensitivity of the
3900.

| NOTE ‘ When Pre-Amp is used, special attention is required; it is a

broadband amplifier and could lead to saturation or compression
problems in the receiver chain if the signal of interest is very low,
but a strong out of band signal is present.

Analyzer Soft Key

The Analyzer Soft Key selects the method of setting the RF input frequency (Autotune or
Manual). When Autotune is selected the Test Set locks on to the strongest signal. Once
the Test Set locks on to a frequency, it monitors the Inband/Broadband Power Meter
depending on the selected RF Input connector.

T/R Connector

When the T/R Connector is selected Autotune monitors the Inband and Broadband Power
Meter. If Inband Power drops below the dB threshold defined on the AutoTune Setup
Configuration Tile, and BroadBand Power exceeds 3 dBm, a search is triggered and the
Test Set again searches for the strongest signal with a power level above the defined
threshold.

ANT Connector

When the ANT Connector is selected Autotune monitors the Inband Power Meter. If
Inband Power drops below the dB threshold defined on the AutoTune Setup Configuration
Tile, a search is triggered and the Test Set again searches for the strongest signal with a
power level above the defined threshold.

AutoTune parameters are configured on the Autotune Setup Configuration Tile.

Subject to Export Control, see Cover Page for details.
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3.11.5

.5.A

.5.A.1

.5.A.2

.5.A.3

.5.A.4

.5.A.5

.5.A.6

.5.A.7

Phase 2 Protocol Parameters

Fig. 3-17 shows an example of the RF Control Tile parameters that are displayed when
Phase 2 Protocol is selected.

| " RF Control cran K
Transmit
|77 [P Freq| 150.000000 [MHz Lvl| -75.0 dBm Phase 2 | HDGPSK
50]  STD OB 1031
0 RF Gen
oN
off
RF Out
Receive o
[0 [P Freq| 150.000000 [MHz|  Offset|  0.000000 MHz| Phasez | HDOPSK | — 9%0 |
Bpk Inbourid | Unilock RF ln
TR
ant
Pre-Amp
on
OFF
Analyzer
autotune
MANUAL
P25 [ [wnc INT "~ Retum

Fig. 3-17 RF Control Tile - Phase 2 Protocol, HDQPSK Modulation

Transmit Parameters

Channel 1 Toggle Button

The Channel 1 Toggle Button enables/disables the transmit or receive path for Channel 1.
Channel 2 is *option enabled. When Two Channel Functionality is enabled Channel 1 and
2 can be enabled at the same time, however, the secondary channel frequency must be

within +/- 2.5 MHz of the primary channel frequency.

Pri (Primary Channel)

Indicates the channel is operating as the primary frequency. This read-only field updates
to a toggle button when Two Channel functionality is enabled.

Frq/Freq (Frequency)

Defines carrier frequency of signal generated by the Test Set.

Level

Defines the output power level of Transmit signal.

Units (Level)

The Units drop-down menu selects the unit of measurement for the Power Level.
PD / EMF

When the Level unit of measurement is Volts, the value can be displayed as EMF or PD.
This field is enabled when Level is set to Volts.

Protocol

Selects the P25 Protocol of the signal generated by the Test Set. Other protocols are
*option enabled (i.e., SNSZ, Phase 2).

NOTE When Two-channel operation is available, Analog Protocol is only
| ‘ supported on one channel.

Subject to Export Control, see Cover Page for details.
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3.11.5.A.8

3.11.5.A.9

3.11.5.A.10

3.11.5.A.11

Modulation

This drop-down menu selects the Modulation type of the signal generated by the Test
Set.

HDQPSK (Harmonized Quadrature Phase Shift Keying) is defined per the TIA/EIA-102
Standard, HDQPSK is the modulation transmitted by the repeater to the subscriber.

HCPM (Harmonized Continuous Phase Modulation) is defined per the TIA/EIA-102
Standard, HCPM is the modulation transmitted by the subscriber unit to the repeater.

S0/S1 (Slot 0/Slot 1) Toggle Buttons

When Phase 2 Protocol is selected, Slot 0 and Slot 1 are system enabled and the fields
appear as read-only status indicators.

Pattern

The Pattern drop-down menu selects the data or voice pattern to be generated by the
Test Set. P25 patterns are derived from TIA-102.CAAA Specification. Pattern types
include standard and non-standard P25 patterns, stored speech files and voice
modulation. Available pattern types are dependent on the type of Protocol selected and
the options installed in the Test Set.

Sync Mode

Sync Mode is enabled when Phase 2 Protocol is selected and the Modulation Type is set
to HCPM. Sync Mode selects the type of synchronization applied to the Phase II, HCPM
modulated signal, which defines how the Test Set references timing found in an incoming
HCPM signal in order to generate an outgoing HCPM signal.

| RF Control Chan [l
Traisimit
|0 [P Freq| 150.000000 [MHz Lvi| 750 dBm Phase 2 | HCPM
[0 stoiB1031 St SYNC
s —swme | RF Gen
ol
off
RF Out
Recaive TR
[i7 [P Freq| 150.000000 [MHz|  Offset| 0.000000 MHz] Phasez | HePM ||~ 990
Spk Inbound | Unlock RF In
TR
aiit
Pre-Aump
oan
OFF
Analyzer
autotune
MANUAL
P25 | [wne INT ~ Retun

Fig. 3-18 RF Control Tile - Phase 2 Protocol, HCPM Modulation
Free Run

When Free Run is selected the Test Set generates it's own timing and the generated
inbound channel runs independently.

The UUT TX Bit Error Meter is not valid when Free Run Sync Mode
| NOTE | Y

is selected.

Sync

When Sync is selected the Test Set uses a received Outbound channel to calculate timing
in order to align the generated Inbound channel with the received Outbound channel.

Subject to Export Control, see Cover Page for details.
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3.11.5.B

3.11.5.B.1

3.11.5.B.2

3.11.5.B.9

Receive Field Definitions

Channel 1 Toggle Button

The Channel 1 Toggle Button enables/disables the transmit or receive path for Channel 1.
Channel 2 is *option enabled.

Pri (Primary Channel)

Indicates the channel is operating as the primary frequency. This read-only field updates
to a toggle button when Two Channel functionality is enabled.

Frq/Freq (Frequency)

This field defines the receiver frequency. For accurate readings, this frequency should
be set to the UUT transmit frequency.

Offset
The Offset field displays or defines the offset between the Transmit and Receiver

frequencies.

When set to LOCK, changing the Receive or Transmit Frequency offsets the other
frequency by the value specified in the Offset field. For example, setting the Receiver
frequency to 150 MHz, with an offset of 2.5 MHz, results in the Transmit frequency
updating to 152.5 MHz. Or, if the Transmit frequency is set to 150.0 MHz, with an Offset
of 2.5 MHz, the Receive frequency updates to 147.5 MHz.

When set to UNLOCK, a value can be entered independently for either the Transmit
Frequency or the Receiver Frequency.

Protocol
Selects the expected P25 Protocol of the received signal.
Modulation

The 3900 Receiver Modulation type in the P25 Base Option is system defined as C4FM
and can not be changed by the user.

Spk (Speaker)
Selects the channel that routes the incoming audio signal to Test Set demodulators.
Message Direction

The Message Direction drop-down menu defines how the system processes received
protocol data. When set to Inbound, the Test Set processes the received data packets as
a mobile originated signal. When set to Outbound, the Test Set processes the received
data packet as a mobile terminated signal. This parameter affects Trunking Simulation
and XML data log.

When configuring the Test Set to simulate an ASTRO® 25 X2-TDMA
| NOTE ‘ Mobile radio, Message Direction must be set to Outbound for the
Test Set’s receiver to properly process protocol data received from
the Base Station.

Offset Mode

Locks/Unlocks frequency offset in relation to the Transmit and Receive frequencies.

Subject to Export Control, see Cover Page for details.
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3.11.5.C

3.11.5.C.1

3.11.5.C.2

3.11.5.C.3

3.11.5.C.4

3.11.5.C.5

Soft Key Definitions

RF Gen Soft Key

Selects and indicates the On/Off state of the RF Generator output from the Test Set.
When the generator is disabled, an RF OFF indicator is shown on the Tile.

RF Out Soft Key

The RF Out Soft Key controls the RF Output signal routing. Select either the GEN
(Generator) Connector or T/R Connector as RF Output port.

RF In Soft Key

The RF In Soft Key controls the RF Input signal routing. Select either the T/R Connector
or ANT (Antenna) Connector as the RF Input port.

Pre-Amp Soft Key

The 3900 is equipped with an internal 15 dB broadband amplifier that affects the T/R
Connector and ANT (Antenna) Connector. When Pre-Amp is turned ON, the 3900 has a
typical noise figure of -9 dB leading to a noise floor level of approximately -140 dBm in
the Spectrum Analyzer (RBW = 300 Hz) and approximately -126 dBm for the Inband
Power Meter (IF = 6.25 kHz). Using the Pre-Amp feature increases the sensitivity of the
3900.

| NOTE ‘ When Pre-Amp is used, special attention is required; it is a

broadband amplifier and could lead to saturation or compression
problems in the receiver chain if the signal of interest is very low,
but a strong out of band signal is present.

Analyzer Soft Key

The Analyzer Soft Key selects the method of setting the RF input frequency (Autotune or
Manual). When Autotune is selected the Test Set locks on to the strongest signal. Once
the Test Set locks on to a frequency, it monitors the Inband/Broadband Power Meter
depending on the selected RF Input connector.

T/R Connector

When the T/R Connector is selected Autotune monitors the Inband and Broadband Power
Meter. If Inband Power drops below the dB threshold defined on the AutoTune Setup
Configuration Tile, and BroadBand Power exceeds 3 dBm, a search is triggered and the
Test Set again searches for the strongest signal with a power level above the defined
threshold.

ANT Connector

When the ANT Connector is selected Autotune monitors the Inband Power Meter. If
Inband Power drops below the dB threshold defined on the AutoTune Setup Configuration
Tile, a search is triggered and the Test Set again searches for the strongest signal with a
power level above the defined threshold.

AutoTune parameters are configured on the Autotune Setup Configuration Tile.

Subject to Export Control, see Cover Page for details.
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3.11.6

3.11.6.A

3.11.6.A.1

3.11.6.A.2

3.11.6.A.3

3.11.6.A.4

3.11.6.A.5

3.11.6.A.6

SmartNet™/SmartZone™ Protocol Parameters

Fig. 3-19 shows an example of the RF Control Tile parameters that are displayed when
SmartNet™/SmartZone™ (SNSZ) Protocol is selected. SmartNet™/SmartZone™ Option
enables two transmit and receive signals on the RF Control Tile. Each channel can be
configured to different parameters such as frequency, modulation and protocol.

When both channels are enabled, the secondary channel must be within £2.5 MHz of the
primary channel (center frequency). The Pri toggle button indicates which channel is
selected as the Primary Channel. The example below shows Channel 1 selected as the
primary channel.

|~ RF Control chan [N
T Trunk Sim
on
[i" [P Freq| 150.000000 [MHz Lvi| 670 dBpv| PD | SWSZ | FMFSK aRe
RF Gen
2| Pri| Freg| 150.000000 [MHz vl| -40.0 dBm SWSZ | FMFSK %
| _RFout
Receaive | vr
[0 [P} Freq| 150.000000 [MHz Offset|  0.000000 [MHz| _SHISZ | FMFSK GEN
Epk Inbound | Unlock RF In
tr
[& Pri| Freq| 150.000000 [MHz Offset| 0.000000 [MHz| | SW/SZ | AnALOG || ANT
Sp Inbound | Unilock Pre-
on
OFF
Analyzer
autolune
MANUAL
P25 | Basic 800 [wmc INT ~ Retum

Fig. 3-19 RF Control Tlle - SmartNet™/SmartZone™ Protocol Selected

Transmit Parameters

1/2 Channel Toggle Buttons

The 1 /2 Channel Toggle Buttons enable/disable a Channel to be used for the transmit or
receive path. Channel 1 and 2 can be enabled at the same time, however, the secondary
channel frequency must be within +/- 2.5 MHz of the primary channel frequency.

Channel 2 is *option enabled.

Pri (Primary Channel)

Selects the channel as the primary frequency.

Frq/Freq (Frequency)

Defines carrier frequency of signal generated by the Test Set.

Level

Defines the output power level of Transmit signal.

Units (Level)

The Units drop-down menu selects the unit of measurement for the Power Level.
PD / EMF

When the Level unit of measurement is Volts, the value can be displayed as EMF or PD.
This field is enabled when Level is set to Volts.

Subject to Export Control, see Cover Page for details.
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3.11.6.A.7

3.11.6.A.8

3.11.6.B.1

3.11.6.B.2

3.11.6.B.3

3.11.6.B.4

3.11.6.B.5

3.11.6.B.6

3.11.6.B.7

Protocol

Selects the P25 Protocol of the signal generated by the Test Set. The P25 Base Option
currently supports P25 Phase 1 (non-trunked) and Analog Protocols. Other protocols are
*option enabled (i.e., SNSZ, Phase 2).

Modulation

This drop-down menu selects the Modulation type of the signal generated by the Test
Set. Plot/graph traces vary based on the selected Modulation type.

The Modulation types available depend on the Protocol type selected and the options
installed in the Test Set.

Receive Field Definitions

1/2 Channel Toggle Buttons

The 1 /2 Channel Toggle Buttons enable/disable a Channel to be used for the transmit or
receive path. Channel 1 and 2 can be enabled at the same time, however, the secondary
channel frequency must be within +/- 2.5 MHz of the primary channel frequency.

Pri (Primary Channel)
Selects the channel as the primary frequency.
Frq/Freq (Frequency)

This field defines the receiver frequency. For accurate readings, this frequency should
be set to the UUT transmit frequency.

Offset
The Offset field displays or defines the offset between the Transmit and Receiver
frequencies.

When set to LOCK, changing the Receive or Transmit Frequency offsets the other
frequency by the value specified in the Offset field. For example, setting the Receiver
frequency to 150 MHz, with an offset of 2.5 MHz, results in the Transmit frequency
updating to 152.5 MHz. Or, if the Transmit frequency is set to 150.0 MHz, with an Offset
of 2.5 MHz, the Receive frequency updates to 147.5 MHz.

When set to UNLOCK, a value can be entered independently for either the Transmit
Frequency or the Receiver Frequency.

Protocol
Selects the expected P25 Protocol of the received signal.
Modulation

The 3900 Receiver Modulation type in the P25 Base Option is system defined as C4FM
and can not be changed by the user.

FMSK is an *option enabled modulation type. When two channel capability is enabled on
the Test Set, FMSK Modulation is only supported on Channel 1. Channel 2 Receive
Modulation system defaults to Analog.

Spk (Speaker)

Selects the channel that routes the incoming audio signal to Test Set demodulators.

Subject to Export Control, see Cover Page for details.
3 -30



P25 Test and Measurement Tiles

3.11

.6.B.8

.6.B.9

.6.C

.6.C.1

.6.C.2

.6.C.3

.6.C.4

.6.C.5

Message Direction

The Inbound/Outbound menu defines how the system processes signal data. When set to
Inbound, the Test Set processes the signal as a mobile originated signal. When set to
Outbound, the Test Set processes the signal as a mobile terminated signal. This
parameter affects Trunking Simulation and XML data log.

When configuring the Test Set to simulate an ASTRO® 25 X2-TDMA
| NOTE ‘ Mobile radio, Message Direction must be set to Outbound for the
Test Set’s receiver to properly process protocol data received from
the Base Station.

Offset Mode
Locks/Unlocks frequency offset in relation to the Transmit and Receive frequencies.

Soft Key Definitions

Trunk Sim Soft Key

Enables/disables Trunked Mode Simulator. When the Trunking Simulator is enabled, the
Test Set reconfigures the transmit and receive parameters on the RF Control Tile based
on the parameters defined on the Trunking Control Tile.

RF Gen Soft Key

Selects and indicates the On/Off state of the RF Generator output from the Test Set.
When the generator is disabled, an RF OFF indicator is shown on the Tile.

RF Out Soft Key

The RF Out Soft Key controls the RF Output signal routing. Select either the GEN
(Generator) Connector or T/R Connector as RF Output port.

RF In Soft Key

The RF In Soft Key controls the RF Input signal routing. Select either the T/R Connector
or ANT (Antenna) Connector as the RF Input port.

Pre-Amp Soft Key

The 3900 is equipped with an internal 15 dB broadband amplifier that affects the T/R
Connector and ANT (Antenna) Connector. When Pre-Amp is turned ON, the 3900 has a
typical noise figure of -9 dB leading to a noise floor level of approximately -140 dBm in
the Spectrum Analyzer (RBW = 300 Hz) and approximately -126 dBm for the Inband
Power Meter (IF = 6.25 kHz). Using the Pre-Amp feature increases the sensitivity of the
3900.

| NOTE ‘ When Pre-Amp is used, special attention is required; it is a

broadband amplifier and could lead to saturation or compression
problems in the receiver chain if the signal of interest is very low,
but a strong out of band signal is present.

Subject to Export Control, see Cover Page for details.
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3.11.6.C.6

Analyzer Soft Key

The Analyzer Soft Key selects the method of setting the RF input frequency (Autotune or
Manual). When Autotune is selected the Test Set locks on to the strongest signal. Once
the Test Set locks on to a frequency, it monitors the Inband/Broadband Power Meter
depending on the selected RF Input connector.

T/R Connector

When the T/R Connector is selected Autotune monitors the Inband and Broadband Power
Meter. If Inband Power drops below the dB threshold defined on the AutoTune Setup
Configuration Tile, and BroadBand Power exceeds 3 dBm, a search is triggered and the
Test Set again searches for the strongest signal with a power level above the defined
threshold.

ANT Connector

When the ANT Connector is selected Autotune monitors the Inband Power Meter. If
Inband Power drops below the dB threshold defined on the AutoTune Setup Configuration
Tile, a search is triggered and the Test Set again searches for the strongest signal with a
power level above the defined threshold. AutoTune parameters are configured on the
Autotune Setup Configuration Tile.

Subject to Export Control, see Cover Page for details.
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3.11.7

3.11

3.11

3.11

3.11

3.11

3.11

3.11

7.A

7.A.1

.7.A.2

.7.A.3

.7.A.4

.7.A.5

.7.A.6

X2-TDMA Protocol Parameters

Fig. 3-20 shows an example of the RF Control Tile parameters that are displayed when
X2-TDMA Protocol is selected, with the P25 Trunking Option installed. The X2-TDMA
Test Options enable two transmit and receive signals on the RF Control Tile. Each
channel can be configured to different parameters such as frequency, modulation and
protocol.

When both channels are enabled, the secondary channel must be within £2.5 MHz of the
primary channel (center frequency). The Pri toggle button indicates which channel is
selected as the Primary Channel. The example below shows Channel 1 selected as the
primary channel.

[ RF Control Chan [l
Transmit Truik Sim
|7 [Pl Freq| 150.000000 MHz | Level| -40.0 dBm H2-TDMA | CAFM ggF
80| STDIB 1031 81| _STDIB 1031
2| Pri| Freq| 150.000000 MHz| Level| -40.0 dBm SWIS? | FMFSK |  RF Gen
oN
aff
RF Out
TiR
gen
Recelve RF In
[i" [P Freq| 150000000 [MHz|  Offset|  0.000000 MHz| X2-TDMA| _ cCirm "
Bpic Inbound | Unlock | Sioto | ant
2| Pr 150000000 [MHz|  Offset| 0000000 MHz | SN/SZ FMFSK |
2| Pri| Freg | iz [_swsz_ ] | vwiesic | ey
Spq _inbound | Unlgck
OFF
Analyzer
autotune
MANUAL
P25 [ Basic 600 I [ —

Fig. 3-20 RF Control Tile - X2-TDMA Protocol Selected

Transmit Parameters

1/2 Channel Toggle Buttons

The 1 /2 Channel Toggle Buttons enable/disable a Channel to be used for the transmit or
receive path. Channel 1 and 2 can be enabled at the same time, however, the secondary
channel frequency must be within +/- 2.5 MHz of the primary channel frequency.

Pri (Primary Channel)

Selects the channel as the primary frequency.

Frq/Freq (Frequency)

Defines carrier frequency of signal generated by the Test Set.

Level

Defines the output power level of Transmit signal.

Units (Level)

The Units drop-down menu selects the unit of measurement for the Power Level.
PD / EMF

When the Level unit of measurement is Volts, the value can be displayed as EMF or PD.
This field is enabled when Level is set to Volts.

Subject to Export Control, see Cover Page for details.
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3.11.7.A.7

3.11.7.A.10

3.11.7.B.1

3.11.7.B.2

3.11.7.B.3

3.11.7.B.4

3.11.7.B.5

3.11.7.B.6

Protocol

Selects the P25 Protocol of the signal generated by the Test Set. The P25 Base Option
currently supports P25 Phase 1 (non-trunked) and Analog Protocols. Other protocols are
*option enabled (i.e., SNSZ, Phase 2).

Modulation

This drop-down menu selects the Modulation type of the signal generated by the Test
Set. Plot/graph traces vary based on the selected Modulation type.

S0/S1 (Slot 0/Slot 1) Toggle Buttons

When X2-TDMA Protocol is selected, the Test Set allows the user to select the pattern
transmitted on Slot 0 and Slot 1. The S0 and S1 buttons enable/disable these Slots. SO
and/or S1 must be enabled to generate an X2-TDMA signal.

Pattern

The Pattern drop-down menu selects the data or voice pattern to be generated by the
Test Set. P25 patterns are derived from TIA-102.CAAA Specification. Pattern types
include standard and non-standard P25 patterns, stored speech files and voice
modulation. Available pattern types are dependent on the type of Protocol selected and
the options installed in the Test Set.

Receive Field Definitions

The 1 /2 Channel Toggle Buttons enable/disable a Channel to be used for the transmit or
receive path. Channel 1 and 2 can be enabled at the same time, however, the secondary
channel frequency must be within +/- 2.5 MHz of the primary channel frequency.

Pri (Primary Channel)
Selects the channel as the primary frequency.
Frq/Freq (Frequency)

This field defines the receiver frequency. For accurate readings, this frequency should
be set to the UUT transmit frequency.

Offset
The Offset field displays or defines the offset between the Transmit and Receiver

frequencies.

When set to LOCK, changing the Receive or Transmit Frequency offsets the other
frequency by the value specified in the Offset field. For example, setting the Receiver
frequency to 150 MHz, with an offset of 2.5 MHz, results in the Transmit frequency
updating to 152.5 MHz. Or, if the Transmit frequency is set to 150.0 MHz, with an Offset
of 2.5 MHz, the Receive frequency updates to 147.5 MHz.

When set to UNLOCK, a value can be entered independently for either the Transmit
Frequency or the Receiver Frequency.

Protocol
Selects the expected P25 Protocol of the received signal.
Modulation

The 3900 Receiver Modulation type in the P25 Base Option is system defined as C4FM
and can not be changed by the user. Additional Modulation types are *option enabled.

Spk (Speaker)

Selects the channel that routes the incoming audio signal to Test Set demodulators.

Subject to Export Control, see Cover Page for details.
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3.11.

7.B.7

.7.B.8

.7.B.9

.7.C

.7.C.1

.7.C.2

.7.C.3

.7.C.4

.7.C.5

Message Direction

The Message Direction drop-down menu defines how the system processes received
protocol data. When set to Inbound, the Test Set processes the received data packets as
a mobile originated signal. When set to Outbound, the Test Set processes the received
data packet as a mobile terminated signal. This parameter affects Trunking Simulation
and XML data log.

When configuring the Test Set to simulate an ASTRO® 25 X2-TDMA
‘ Mobile radio, Message Direction must be set to Outbound for the
Test Set’s receiver to properly process protocol data received from
the Base Station.

| NOTE

Offset Mode
Locks/Unlocks frequency offset in relation to the Transmit and Receive frequencies.
Slot 0/1 (Receive)

Selecting X2TDMA Protocol enables the Receiver Slot which routes the Audio for the
selected Slot (0 or 1) to the speaker.

Soft Key Definitions

Trunk Sim Soft Key

Enables/disables Trunked Mode Simulator. When the Trunking Simulator is enabled, the
Test Set reconfigures the transmit and receive parameters on the RF Control Tile based
on the parameters defined on the Trunking Control Tile.

RF Gen Soft Key

Selects and indicates the On/Off state of the RF Generator output from the Test Set.
When the generator is disabled, an RF OFF indicator is shown on the Tile.

RF Out Soft Key

The RF Out Soft Key controls the RF Output signal routing. Select either the GEN
(Generator) Connector or T/R Connector as RF Output port.

RF In Soft Key

The RF In Soft Key controls the RF Input signal routing. Select either the T/R Connector
or ANT (Antenna) Connector as the RF Input port.

Pre-Amp Soft Key

The 3900 is equipped with an internal 15 dB broadband amplifier that affects the T/R
Connector and ANT (Antenna) Connector. When Pre-Amp is turned ON, the 3900 has a
typical noise figure of -9 dB leading to a noise floor level of approximately -140 dBm in
the Spectrum Analyzer (RBW = 300 Hz) and approximately -126 dBm for the Inband
Power Meter (IF = 6.25 kHz). Using the Pre-Amp feature increases the sensitivity of the
3900.

| NOTE ‘ When Pre-Amp is used, special attention is required; it is a

broadband amplifier and could lead to saturation or compression
problems in the receiver chain if the signal of interest is very low,
but a strong out of band signal is present.

Subject to Export Control, see Cover Page for details.
3-35



P25 Test and Measurement Tiles

3.11.7.C.6

Analyzer Soft Key

The Analyzer Soft Key selects the method of setting the RF input frequency (Autotune or
Manual). When Autotune is selected the Test Set locks on to the strongest signal. Once
the Test Set locks on to a frequency, it monitors the Inband/Broadband Power Meter
depending on the selected RF Input connector.

T/R Connector

When the T/R Connector is selected Autotune monitors the Inband and Broadband Power
Meter. If Inband Power drops below the dB threshold defined on the AutoTune Setup
Configuration Tile, and BroadBand Power exceeds 3 dBm, a search is triggered and the
Test Set again searches for the strongest signal with a power level above the defined
threshold.

ANT Connector

When the ANT Connector is selected Autotune monitors the Inband Power Meter. If
Inband Power drops below the dB threshold defined on the AutoTune Setup Configuration
Tile, a search is triggered and the Test Set again searches for the strongest signal with a
power level above the defined threshold.

AutoTune parameters are configured on the Autotune Setup Configuration Tile.

Subject to Export Control, see Cover Page for details.
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3.12 TRAJECTORY TILE

The Trajectory Tile is enabled when the LSM Option is installed in the Test Set. The
Trajectory Tile provides a visual representation of the received P25 signal. The
Trajectory Tile can be used in combination with the Constellation Tile to evaluate
modulation accuracy. The green markers on the plot field indicate the expected location
of intersect points along the signal.

EXRKA Trajectory

Synl:ulsPu:ls‘lm:el_l|

P25 P25 UHF | INT

Fig. 3-21 Trajectory Tile
3.12.1 Field Definitions
3.12.1.A Number Symbols

Defines the number of symbols plotted on the Trajectory display field.

3.12.1.B Persistence

Specifies how many trace plots are shown simultaneously on the display field. Selectable
range is 1 to 10. Selecting 1 means that only one burst or time slot is displayed on the
display field. Selecting 10 means the last 10 bursts or time slots are displayed
simultaneously on the display field.

3.12.1.C Reset Meters Soft Key

The Reset Meters Soft Key clears and resets meter readings.

Subject to Export Control, see Cover Page for details.
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3.13

Subject to Export Control, see Cover Page for details.
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3.14

3.14.1
3.14.1.A

3.14.1.A.1

3.14.1.A.2

3.14.1.A.3

3.14.1.A.4

UUT MEASUREMENTS TILE

The UUT Measurements Tile displays readings taken from the signal being transmitted by
the UUT to the Test Set. The tile is divided into six sections, which display meters based
on the P25 options installed in the Test Set. The drop-down menu in the upper left hand
corner of each section allows the user to also select from the available list of meters.
This tile can be selected on multiple sections of the P25 User Screen and each tile can be
configured to display data from different channels and different meters.

[ KIUUT Measurements Chan 1 |
Signal Power Scale  Auto | UUT Tx BER Scale  Auto |
Units _ dBm STD 1011
e Miin # avy e K e i # avy e TTHEIE
|-125.47 dBm | -31.01 dBm | 13.30dBm | 0.00e+00 | 0.00e+00 | 5.10e-D1
_ 111 |
-40 0.00000 dBm| | [0 0.00001 |
Freq Ermor Scale | Auto | Symbol Ok Err Scale  Auto |
k
- min * avy P e in # avy e MEK
| -57631 Hz | -D.48Hz | 51491 Hz || -7.27mHz | -0.00 mHz | 66.50 mHz
[ I |
Io 2.00000 Hz| | o 10.00000 mHz|
CAFM Scale  Auto | Symbol Deviation Scale  Auto
~ Min * avy e MEX e Tim # avyg e AKX
| 03% | 0&7% | 1M1 %  [178466Hz | 181530 Hz | 2144.66 Hz
F ] _ | | .
1] 5.00000 %! | [0 5000.00000 Hzl
P25 | Basic 800 [wmc INT

Fig. 3-22 UUT Measurements Tile
Measurement Meters

Adjacent Channel Power Meter

The Adjacent Channel Power Meters are *option enabled when the X2-TDMA Base
Station and Parametric Option is installed in the Test Set.

The Adjacent Channel Power Meters provide power measurements for Upper, Center and
Lower Adjacent Channels. The Center Channel is the power level of the actual channel,
which serves as the reference level for the Upper and Lower channel measurements.
Upper and Lower Adjacent Channel Power measurements are relative to the Center
Channel Power measurements.

Adjacent Channel Upper

The Adjacent Channel Power Upper meter indicates channel signal power one channel
width above the desired channel.

Adjacent Channel Center
The Adjacent Channel Power Center meter indicates signal power of the desired channel.
Adjacent Channel Lower

The Adjacent Channel Power Lower meter indicates channel signal power one channel
width below the desired channel.

Channel Width Drop-down Menu

The Channel Width drop-down menu selects the width over which Upper, Center and
Lower Adjacent Channel power are measured. The drop-down menus are interconnected:
changing the Channel Width on one meter updates the Channel Width on the other two
Adjacent Channel meters.

Subject to Export Control, see Cover Page for details.
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3.14.1.B

3.14.1.C

3.14.1.D

3.14.1.D.1

3.14.1.E

3.14.1.F

3.14.1.G

Audio Frequency Meter

The Audio Frequency Meter measures the frequency of the audio signal received at the
Test Set’s selected input connector (i.e., Audio 1 or MIC Connector). Meter is enabled
when Analog protocol is selected on the Tx and Rx signals.

Audio Level Meter

The Audio Level Meter measures the amplitude and audio signal received at the Test
Set’s selected input connector (i.e., Audio 1 or MIC Connector). Meter is enabled when
Analog protocol is selected on the Tx and Rx signals.

BER Meter (UUT Rx)

The UUT Rx BER Meter compares external data received at the RS-232 Connector to a
signal being transmitted by the Test Set. For example, the Test Set is configured to
generate a STD 1011 Pattern to a UUT. The UUT in turn sends the received signals back
to the Test Set for comparison. The Test Set calculates the bit error between the two
signals as the Rx BER of the UUT. This meter only applies to Phase 1 Protocol.

Performing Rx BER Measurements:

STEP PROCEDURE

1. Connect UUT Test Connector to Test Set RS-232 Connector using programming
cable.

2. Set Test Set RS-232 Port to ttyS0 (Ports Configuration Tile).

3. Set Test Set RS-232 Baud Rate to 19200 (Ports Configuration Tile).

4. Maximize UUT Measurements Tile. Select Rx BER Meter as a visible meter.

5. Enable UUT BER Detector Output.

6. Enable Rx BER Measurements on Test Set.
BER Meter (UUT Tx)

The UUT Tx BER Meter compares an incoming P25 symbol data to a standard pattern to
determine errors in signal processing.

The P25 Base Option currently supports STD 1011, STD CAL, STD SILENCE, STD
INTFR, STD BUSY, STD IDLE, and STD 511 (.153) patterns as defined in TIA-CAAA
Specification.

NOTE BER is calculated over the entire data packet, not just the voice
| ‘ data. Use Standard P25 Patterns for accurate BER measurements.

Broadband Power Meter

The Broadband Power Meter measures input power levels at the T/R Connector over a
range of 100 mW to 125 W. The Broadband Power Meter is frequency independent which
allows the user to measure and align transmitter power settings without adjusting the
3900’s receiver frequency to match the transmitter frequency.

Carrier Feedthrough Meter

The Carrier Feedthrough Meter is *option enabled when the Carrier Feedthrough Meter
Option is installed in the Test Set.

The Carrier Feed Through Meter indicates leakage of the carrier frequency into the
modulated signal.

Subject to Export Control, see Cover Page for details.
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.14.

.14.

.14.

.14.

.14.

.14.

.14.

.14.

.14.

1.H

1.J

Demod Frequency Meter

The Demod Frequency Meter measures the frequency of the demodulated signal received
at the Test Set’s selected input connector (i.e., Audio 1 or MIC Connector). Meter is
enabled when Analog protocol is selected on the Tx and Rx signals.

Distortion Meters (Audio/Demod)

The Audio Distortion Meter measures the amount of audio distortion a radio receiver may
add to an audio signal during the demodulation process. The Demod Distortion Meter
measures the amount of audio distortion created by a radio transmitter when an audio
signal is modulated. Meter is enabled when Analog protocol is selected on the Tx and Rx
signals.

EVM Meter

The EVM Meter is *option enabled when the P25 LSM Option is installed in the Test Set.

The EVM Meter indicates the Error Vector Magnitude measurement for CQPSK
modulation. EVM measurements apply to transmitters that generate signals using
CQPSK or LSM modulation.

FM Deviation Meter

The FM Deviation Meter measures the amount of deviation present on an FM Modulated
RF Signal received by the 3900. Meter is enabled when Analog protocol is selected on
the Tx and Rx signals.

FM Deviation Peak- Meter

The FM Deviation Pk- Meter displays the lowest FM Deviation measurement present on
the FM Modulated RF Signal received by the 3900. Meter is enabled when Analog
protocol is selected on the Tx and Rx signals.

FM Peak+ Deviation Meter

The FM Deviation Pk+ Meter displays the highest FM Deviation measurement present on
the FM Modulated RF Signal received by the 3900. Meter is enabled when Analog
protocol is selected on the Tx and Rx signals.

Frequency Error Meter

The Frequency Error Meter measures the frequency error of the incoming RF carrier
signal. Frequency Error is calculated as the difference between the frequency of the
received signal and the receive frequency defined for the 3900.

HSD Deviation Meter

The HSD Deviation Meter is *option enabled with the P25 SmartNet™/SmartZone™
Option is installed in the Test Set.

SmartNet™/SmartZone™ signals use a High Speed Data Digital Control Channel. The
HSD Deviation Meter measures the FM deviation on the SmartNet™/SmartZone™ High
Speed Data Digital Control Channel. The HSD Deviation Meter is only available when
SNSZ Protocol and FMFSK Modulation are selected on the Rx Channel.

Hum & Noise Meters (Audio/Demod)

The Audio Hum & Noise Meter measures the amount of hum and noise a radio receiver
may add to the audio signal during the demodulation process. The Demod Hum & Noise
Meter measures the level of hum and noise created by a radio transmitter when an audio
signal is modulated. Meter is enabled when Analog protocol is selected on the Tx and Rx
signals.

Subject to Export Control, see Cover Page for details.
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3.14.1.Q

3.14.1.R

3.14.1.8S

3.14.1.T

3.14.1.U

3.14.1.V

3.14.1.W

3.14.1.X

Inband Power Meter

The Inband Power Meter indicates the total power measurement of the selected channel
in the received RF Signal. Analog Protocol must be selected to enable this meter. Meter
is enabled when Analog protocol is selected on the Tx and Rx signals.

Modulation Fidelity Meter

The Mod Fidelity Meter measures P25 waveform Modulation Fidelity as indicated in the
TIA-102.CAAA Specification. Desired measurement is equal to or less than 5% per TIA-
102.CAAB Specification. Readings > 5% indicate the radio may require alignment or
repair.

Occupied Bandwidth Meter

The Occupied Bandwidth Meter is *option enabled when the Occupied Bandwidth Meter
Option is installed in the Test Set. The Occupied Bandwidth Meter indicates the
Occupied Bandwidth measurement of the received signal.

RF Error Meter

The RF Error Meter indicates the difference (frequency error) between the received RF
signal and the defined receive frequency. Meter is enabled when Analog protocol is
selected on the Tx and Rx signals.

Signal Power Meter

The Signal Power Meter is a tuned power meter that indicates the amount of RF Energy
that is contained within the 3900’s selected receiver bandwidth (i.e. 12.5 kHz). The
Signal Power Meter is tuned to a specific frequency, giving the ability to selectively
measure the power of one channel when other channels are present.

Signal Power can be measured at the T/R or ANT Connector. The T/R Connector
provides measurements from -60 to +51 dBm. The ANT Connector provides the ability to
measure levels from +10 to -100 dBm.

Drop-down menu selects unit of measurement as dBm or Watts. When Watts is selected
and the reading falls below 100 mW, the meter background turns GRAY, indicating the
reading may be inaccurate. If this occurs, switch the unit of measurement to dBm to
obtain an accurate reading.

SINAD Meter (Audio/Demod)

The AF Sinad Meter measures the receive quality of a radio receiver. The Modulation
Sinad Meter measures the sinad of a transmitter. Meter is enabled when Analog protocol
is selected on the Tx and Rx signals.

Slot Power Meters

The Slot 0 and Slot 1 Power Meters are *option enabled when the X2-TDMA Base Station
and Parametric Option is installed in the Test Set.

The Slot 0 / Slot 1 Power Meters indicate power measurements for Slot 0 and Slot 1 of
X2-TDMA Protocol signal. This meter applies only to X2-TDMA Protocol. One application
of the Slot 0 / Slot 1 Power Meters is to measure an Inbound signal when only one slot is
occupied.

Slot Power Ratio Meter (X2-TDMA )

Motorola ASTRO® 25 X2-TDMA is a registered trademark of Motorola.

The Slot Power Ratio Meter is *option enabled when the X2-TDMA Base Station and
Parametric Option is installed in the Test Set. This meter applies to X2-TDMA Protocol.

The Slot Power Ratio Meter displays the Power On/Off ratio between the Slot 1 and Slot 2
Power meters.

Subject to Export Control, see Cover Page for details.
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3.14.1.Y

3.14.1.2

3.14.2
3.14.2.A

3.14.2.B

3.14.2.C

3.14.2.D

Symbol Clock Error Meter

The Symbol Clock Error Meter measures the 4800 baud symbol clock of the incoming P25
signal. Symbol Clock Error measurements should not exceed +/-48 mHz per TIA-
102.CAAA Specification.

Symbol Deviation Meter

The Symbol Deviation Meter measures the symbol deviation accuracy of a P25 signal per
TIA-102.CAAA and TIA-CAAB Specifications. Symbol Deviation measurements should be
>1620 and <1980 Hz per the above referenced specifications.

Field/Soft Key Definitions

min/avg/max Reading Indicators

These radio buttons select the reading displayed on the bar graphs and the reading
displayed when the UUT Measurements Display Tile is minimized.

Selecting min displays the lowest recorded reading.

Selecting avg displays the average of all recorded readings over the period of defined
bursts (default setting).

Selecting max displays the highest recorded reading.

Meter Bar

The METER BAR is a single, linear indicator that provides a visual measurement reading
based on a user defined scale. Upper and lower limit indicators are set on the UUT
Measurement Configuration Tile. Refer to the section titled UUT Measurements Limits
Configuration Tile for more information on Upper and Lower Limits.

Scale

The scale of the bar graph is selected from the Scale drop-down menu. Available
settings are Auto-ranging (Auto) or a fixed value. The selected scale value is displayed
below the bar graph.

Reset Meters Soft Key

The Reset Meters Soft Key stops, clears, and re-starts the acquisition of data for the data
display fields.

Subject to Export Control, see Cover Page for details.
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Chapter 4 - P25 Configuration Tiles

INTRODUCTION

This chapter provides an operational description of P25 Configuration Tiles

Refer to Chapter 3, P25 Test and Measurement Tiles, for a description of P25 Test and
Measurement Tiles.

Refer to Chapter 5, P25 Protocol Tiles, for a description of P25 Protocol Tiles.
Refer to Chapter 6, Setting Up Calls, for information on configuring various types of calls.

Subject to Export Control, see Cover Page for details.
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4.2

4.2.1
4.2.1.A

4.2.1.B

4.2.1.C

4.2.1.D

AUTOTUNE SETUP CONFIGURATION TILE

The AutoTune Setup Tile allows the user to configure functional parameters for the RF
Analyzer AutoTune feature.

Autotune Setup

AutoTune Threshold | -30.00]dBm
AutoTume Start Freg 10.000000 :MHZ Disabled |
AutoTune Stop Freq  500.000000 MHz Disabled |

AutoTune Freq Resolution 1 Hz

P25 | Basic 800 I RF INT

Fig. 4-1 AutoTune Setup Configuration Tile
Field Definitions
AutoTune Threshold

When Autotune is selected the Test Set sets the RF Analyzer frequency to the strongest
signal detected at the active RF Input connector. This reading defines an acceptable
signal level in dBm’s for successful detection on the ANT (Antenna) Connector. Default
setting is -100 dBm on the ANT (Antenna) Connector which reflects -60 dBm on the T/R
Connector.

AutoTune Start Freq

Sets the lower frequency at which AutoTune sweeps start.

AutoTune Stop Freq

Sets the upper frequency at which AutoTune sweeps stop.

AutoTune Freq Resolution

AutoTune Frequency Resolution defines the unit of measure a frequency is rounded to
when AutoTune is enabled.

For example, if AutoTune Frequency Resolution is set to 1000 Hz, and the 3900 identifies
a frequency as 151.625020 MHz, the frequency would be rounded to 151.625000 MHz and
Frequency Error meter would be 20 Hz.

Subject to Export Control, see Cover Page for details.
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4.3

4.3.1
4.3.1.A

4.3.1.B

4.3.1.C

ENCRYPTION KEYS CONFIGURATION TILE

The Encryption Keys Configuration Tile allows the user to configure encryption
parameters. The Test Set is configured with AES and DES Default encryption keys for
industry standard testing. DES Encryption is included in the 3900 P25 Base Option
(390XOPT200). P25 AES Encryption is an *option enabled feature. Encryption Keys
must be configured on this tile before they can be selected on the Simulator Tile.

Reference Name Key ID Algorithm
1 Default DES Key | o | | pEs-eamit | | Edit
z| Default AES Key 0 AES-256 Bit | Edit |
=0 None 0 Clear _Edit |
4| Hone 0 Clear _Edit |
5 | Hone ] Cear Edit
6 | Hone 0 Clear Edit |
7| Hone 0 Cear _Edit |
] Hone 0 Clear _Edit |
9 | Hone | 0 | Clear _Edit |
10 None o Clear Edit
11 Mone 0 Clear _ Edit |
12 Hone 0 Clear Edit
13 Hone 0 Cear _Edit |
14 Mone 0 Clear _ Edit |
15 Hone 0 Qear _Edit |
16 Hone 0 Clear Edit
P25 [ Basic 800 I INT

Fig. 4-2 P25 Encryption Keys Configuration Tile

Standard pattern is selected when DES encryption is enabled an error

Standard patterns are not valid when DES Encryption is selected. If a
A indicator is displayed next to the Pattern drop-down menu.

[ElRF Control _
T« [Enb) [FA Phase1 |  CaFM |||Rx [Enb [Pr] Phasel |  CdFm |

Frq| 150.000000 MHz| 4\ STD1011 |  Fra| 150.000000 MHz Inbound
il -40.0 dBm offset|  0.000000 MHz. Unlock

Fig. 4-3 Invalid Pattern Error Indicator
Field/Soft Key Definitions

Reference Name

The Reference Name field is defined by the user to identify an encryption key. This field
is not a required field, it has been provided to assist users in identifying specific
encryption keys. The Test Set will still save encryption key data if this field is left blank.

Key 1D

The Key ldentifier is a 4 hex digit value ranging from 0 to OxFFFF (0 to 65535).
Algorithm

Encryption Algorithm ldentifier.

Subject to Export Control, see Cover Page for details.
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4.3.1.D

4.3.1.E

4.3.1.F

4.3.1.G

4.3.1.H

4.3.2

Edit

Pressing the Edit button accesses a display tile where the user can define encryption key
parameters.

Key (Bytes 1-x)

Field defines the Encryption key value. The number of valid bytes depends on the
selected Algorithm.

Apply Soft Key

Pressing the Apply Soft Key saves the Key ID configuration to the available list of
Encryption Keys.

Clear Key Data Soft Key

The Clear Key Data Soft Key erases all key information for the selected encryption key.
When Clear Key Data is pressed the Test Set opens a confirmation screen which requires
that the user confirm the decision to delete the encryption key.

Cancel Soft Key

Pressing the Cancel Soft Key terminates the current function, returning to main
Encryption Key Tile.

Validation Error Messages

When a duplicate Key ID is entered a Duplicate error icon is displayed. This error
indicator remains until a unique Key ID is entered.

When invalid Key values are entered, an Invalid error icon is displayed. This error
indicator remains until valid Key values are entered.

Encryption Keys
Referance Name Defaull DES Key
Duplicate
Key 1D 0
——
nvalid Oear
Key (Byles 1-16) DK:’ta
Key (Bytes 17-32)
J
P25 | Basic 600 I INT

Fig. 4-4 Encryption Error Indicators

Subject to Export Control, see Cover Page for details.
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4.3.3

How to Create an Encryption Key

To create or edit an Encryption Key:

Encryption Keys

J

Reference Hamalnefsu.lll DES Key I

Key ID 0
Plgorithm __ DES-64 Bit
Qear
Key (Bytes 1-8) m

J

P25 | Basic 800 [ NT

Fig. 4-5 Edit Encryption Key Parameters

STEP PROCEDURE

1. Press one of the Edit buttons. Display changes as shown in example above.

2. Select Reference Name field and enter a name for the encryption key.

3. Enter Key ID value.

4. Select Encryption Algorithm Identifier.

5. Enter Key (Bytes 1-n) value. The Test Set was designed to display an “Invalid”

indicator until a valid Key is entered.

Press Apply Soft Key when valid configuration is entered. When the Apply Soft Key is
pressed, the display returns to the main Encryption Tile and the new Encryption Key ID
appears in the list of encryption keys.

Subject to Export Control, see Cover Page for details.
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4.4

4.4.0.A

4.4.0.A.1

4.4.0.A.2

4.4.0.A.3

OFFSETS CONFIGURATION TILE

The Offsets Configuration Tile allows users to define Generator (Tx) and Receiver (Rx)

Level offsets.

T Offset Loves [ 0g]n)

Rx Offset Lavel 0.0 da |

P25 | Basic 800 [ InT

Tw OIfsel

OFF

Rx Offset

o
OFF

Fig. 4-6 Offsets Configuration Tile
Field/Soft Key Definition

Tx Offset Level

Defines RF Generator Level Offset value.
Rx Offset Level

Defines Receiver Level Offset value.

TX Offset/Rx Offset Soft Keys

Enables/Disables defined Tx and Rx offset values.

Subject to Export Control, see Cover Page for details.
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4.5

4.5.1
4.5.1.A

4.5.1.B

4.5.1.C

4.5.1.C.1

4.5.1.C.2

4.5.1.C.3

PORTS CONFIGURATION TILE

The Ports Configuration Tile defines the Test Set’s output parameters.

s

R3-232 Port iy 30
R5-232 Baud 19200
e Temkn e

P25 I Basic 600 [ INT

Fig. 4-7 Ports Configuration Tile
Field Definitions
RS-232 Port

The RS-232 Port drop-down menu selects the port at which data is received for obtaining
Rx BER measurements. This parameter should be set to ttyS0 to obtain valid Rx BER
measurements.

RS-232 Baud

The RS-232 Baud drop-down menu sets the Baud Rate at which data is received for Rx
BER Measurements. This parameter should be set to 19200 to obtain valid Rx BER
measurements.

P25 Trunking Trigger

The P25 Trunking Trigger Mode allows the user to define the position of the Sync I/0
output trigger. This function is option enabled when the P25 Performance Testing Option
is installed in the Test Set.

Off
Disables Sync I/O Pulse Trigger.
Slot Boundaries

The Sync I/O Output triggers at the slot boundaries during Trunking Simulation when Slot
Boundaries is selected as the P25 Trunking Trigger. The Slot Boundaries Trigger is a
“high” pulse with a duration of one symbol (about 208 microseconds).

Channel Grant

The Sync I/0 Output triggers at the start of the Channel Grant Message during Trunking
Simulation when Channel Grant is selected as the P25 Trunking Trigger. The Channel
Grant Trigger is a "high" pulse with a duration of one symbol (about 208 microseconds).

Subject to Export Control, see Cover Page for details.
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4.6

4.6.1

SYSTEM PLAN CONFIGURATION TILE

The System Plan Configuration Tile is *option enabled. This tile allows the user to define
parameters for testing Trunked P25 systems. Once a plan has been defined and saved,
all parameters associated with the plan are recalled when the plan is selected on the
Trunking Control Tile. All System Plan parameters must be defined to perform tests and
obtain valid test data.

The System Plan Configuration Tile also allows users to select one of the pre-defined
system plans which can be customized to meet specific test scenarios, then saved as a
new file for future testing. Saved files can be imported to and exported from the Test Set
using the Utility Management Tile.

How to Configure a System Plan

The P25 System includes default System Plans that can be used as templates from which
to create custom plans. All fields are display only until the Edit Soft Key is pressed. All
System Plan parameters must be defined to perform tests and obtain valid test data.

To edit an existing System Plan:

STEP PROCEDURE
1. Select a plan from System Plan menu.
2. Press Edit Soft Key. Screen updates to editable fields as shown in example
below.
3. Enter plan name in Name field.
4. Make desired changes to various system parameters.
5. Press Save Soft Key.
System Plan
Hame | | svsib| 32 WACHID| 321 Save
Base
RF33 1D 1 Site 1D 1 fan Grp Addr 1
Loc Reg Area| 1 SVC Qass| 3C Active Net| 1
Loc/Glob Affil _0: Local Group AT _0: Accept | Registration 0: Accept |
WGID Mapping futo WUID Mapping Autn Protected Clear
Channel Plan
Channe Base Bandvidth Transmil Channed
i} Frequency {kHz) Orfset Space
1 @51 006250 |MHz 12.50 -45.000000 |MHz 6.250 KHz
Z 0| Hz 12.50 0 Hz 0 Hz
3 0 Hz 12.50 0 Hz 0 Hz
4 0| H 12.50 0| Hz 0| Hz
a 0 Hx 12.50 0 Hz 0 Hz
(5 0 Hz 12.50 0 Hz 0 Hz
7 0 Hz 12.50 0| Hz 0] Hz
| 0 Hz 12.50 0 Hz 0 Hz ‘ ‘
P25 [ Basic 600 [wne INT

Fig. 4-8 Edit System Plan

When configuring plan parameters, pressing Cancel Soft Key aborts all unsaved changes.
The Utilities File Management Tile allows saved plans to be imported to and exported
from the Test Set.

Subject to Export Control, see Cover Page for details.
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4.6.2

4.6.2.A

4.6.2.A.1

4.6.2.A.2

P25 System Plan Configuration Parameters

System Plan parameters are enabled by the type of plan selected from the System Plan
drop-down menu.

System Plan

System Plan]  Basicoon | Type P25 | SYSID| 601 wacu| ool et
P s o 1 siein| 1 A Grp Agdr| 1|
Loc Reg Area| 1 SVC Qass| &0 Active Het| 1 Display
Loc/Glob Affl _0: Local Group Al 0: Accepl | Registration 0: Accepl | DEC
WGID Mapping  futo | WUID Mapping  fulo Protected  Cear ke |
[~ Channel Plan -
Channel Base Bandwidih Transmit Channel
[} Frequency (KHz) Offset Space
1 | 851.006250 [MKz] 1250 | [ -45.000000 [Miz] | 6.250 [Khz|
z 0 [MHz 12.50 | 0 [MHz| | 0kHz |
3 [ omHz] _1zso| | 0 [MHz| | 0 kHz
4 [ oMmz] _1zs0 | | 0 Ml-lz [ 0 EKH:
5 [ oMEz] _1z2s0 | | 0 [MHz] | 0 kHz |
& 0 [MHz 12.50 | 0[MHz| | 0 kHz |
7 [ ofMEz] _1zso | | 0 [MHz| | 0 Kz |
8 [ ofMEz] _1zso | | 0 [MHz| | 0Kz ‘
P25 | Basic 800 [ RF INT

Fig. 4-9 P25 System Plan Configuration Tile - Decimal Format

System Plan|  Basicoon  |Type P25 | SYSID[ 321 waen| a1 et
.anrssmrml' site | 1 an Gpadar| 1 | |
Loc Reg Area| 1 SVC Cass| 3C Active Net| 1 Display
Loc/Glob Affil _ 0: Local | Group AITI 0 Accepl Registration (: Accept dec
WGID Mapping  futo | WUID Mapping _ fulo Protected  Clear L HER
— Cheanned Flan
T gy o ot Space.

1 _FDMA | [ 851006250 [MHz] _12.50 | [ -45.000000 [MHz] [ 6.250 [kHz |

2 omal[  o[m] 1zso] | o[nz ][ o[m

s eomaf[  o[R] seso| [ o[m][ o[f]

4  rmal[  ofmz] 1250 | o[He || 0/ Hz |

5 mMal[  ofm] _1z2s0] | o[He ]| 0| H

s wal[  o[w| sem ([ o[k o[m

7 rowal[o[m] 1250 | o] | o[

(O | 3 P | | |

P25 | Basic 800 [ (L —

Fig. 4-10 P25 X2-TDMA System Plan Configuration Tile
Field/Soft Key Definitions

System Plan

Allows user to select desired System Plan. Use the Edit Soft Key to customize pre-
defined System Plans. Refer to How to Configure a System Plan for instructions on how
to create a custom plan.

Type

Identifies/defines System Plan as a P25 System Plan or SmartZone Band Plan when the
SmartZone Option is installed in the Test Set. This field is display only unless the user is
editing the current system or band plan.

Subject to Export Control, see Cover Page for details.
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4.6.2.A.3 Sys ID

Defines the System ldentifier per TIA-102.AABB Specification. The System ID is
equivalent to the NAC.

4.6.2.A.4 WACN ID
Defines Wide Area Access Network Identifier.

4.6.2.B Base Parameters

Base Parameters must be configured for the Test Set to simulate a base station.
4.6.2.B.1 RFSS ID
Defines RF Subsystem Identifier for Outbound Channel.
4.6.2.B.2 Site ID
Defines Site Identifier.
4.6.2.B.3 Ann Grp Addr
Defines Announcement Group Address.
4.6.2.B.4 Local Reg Area
Defines Local Registration Area.
4.6.2.B.5 SVC Class
Defines Service Class.
4.6.2.B.6 Active Net
Defines Active Network value.
4.6.2.B.7 Loc/Glob Affil
Selects Local or Global Affiliation.
4.6.2.B.8 Group Affil

Defines the Group Affiliation status sent when a radio attempts to affiliate with the Test

Set.
0 = Accept (Default)
1 = Fail
2 = Deny
3 = Refused

4.6.2.B.9 Registration

Defines the Registration Value sent when a radio attempts to register.
0 = Accept (Default)

1 = Fail
2 = Deny
3 = Refused

4.6.2.B.10 WGID Mapping

Selects method for obtaining Working Group Identifier. This value is currently
automatically selected by Test Set.

4.6.2.B.11 WUID Mapping

Sets Bandwidth for each channel within the selected Channel ID.

Subject to Export Control, see Cover Page for details.
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4.6.2.

4.6.2.

4.6.2.

4.6.2.

4.6.2.

4.6.2.

4.6.2.

4.6.2.

4.6.2.

4.6.2.

4.6.2.

4.6.2.

4.6.2.

4.6.2.

B.12

C.1

Cc.2

C.3

C.4

C.5

C.6

D.2

D.3

D.4

D.5

Protected

Defines the Protected bit value for the encrypted control data.
0 = Clear (Default)
1 = Encrypted

Channel Plan Parameters

Each physical channel in a system is identified by a unique Channel ID/Channel Number
pair. The channel plan is the basis for calculating frequencies from ID/Number pairs.
The channel plan is not related to the mobile radio scan lists which the mobile uses to
find active control channels.

Channel ID
Lists Channel Identifier.
Channel Type

The Channel Type toggle button selects the type of channel (FDMA or TDMA) assigned to
the channel. This field is enabled when either of the Motorola ASTRO® 25 X2-TDMA
options are installed in the Test Set.

Base Frequency

Sets starting frequency for calculating channel numbers.
Bandwidth

Sets Bandwidth for each channel within the selected Channel ID.
Transmit Offset

Sets Offset value of the transmit frequency from the receiver frequency for each channel
within the selected Channel ID.

Channel Space
Defines spacing between each channel within a given Channel ID.

Soft Keys

Edit Soft Key

The Edit Soft Key allows the user to create and save custom System Plans. Pressing the
Edit Soft Key changes System Plan data fields to an editable state and enables additional
soft key functions.

Display Soft Key

The Display Soft Key selects Decimal (refer to Fig. 4-9) or Hexadecimal (refer to Fig. 4-
10) format to display data field content.

Arrow Up/Down Soft Key
The Up and Down Arrow Soft Keys navigate the Channel Plan data fields.
Save Soft Key

Pressing the Save Soft Key saves current System Plan Configuration to the Test Set’s
internal database. A saved System Plan can later be recalled for future use. Pre-
configured System Plans are reconfigured to factory default parameters when the Restore
Factory Defaults procedure is performed.

Cancel Soft Key

When configuring plan parameters, pressing Cancel Soft Key aborts all unsaved changes.

Subject to Export Control, see Cover Page for details.
4 - 11



P25 Configuration Tiles

4.6.3

4.6.3.A

4.6.3.A.1

4.6.3.A.2

4.6.3.A.3

4.6.3.A.4

4.6.3.A.5

4.6.3.A.6

4.6.3.A.7

4.6.3.A.8

SmartNet™/SmartZone™ Band Plan Configuration

The P25 SmartNet™/SmartZone™ System Option includes several pre-configured band
plans which allow the user to quickly configure the Test Set to UUT system plan
requirements. Users can select one of the pre-configured band plans to test a radio
operating on one of the allocated SmartNet™/SmartZone™ band plans, or they can
configure a customized plan to test a radio operating on non-allocated channel plans. All
parameters must be defined to perform tests and obtain valid test data

System Plan
Hame |SZ 00 Domestic Type SHISZ | SYSID| 734 —
Base
Site 1D 1 Bandplan|  BP 800_INTL SPLINTER ||
Connect Tone 105 Hz
fulo Affiliate True All Secure Down ~ True Tx Deviation| 3125 [Hz T
Affiliate  True Upgrade Allowed  False Call TO| 1690 mS
Data Hetw fvail False Smart AMSS | False Echo Delay 0mS
Trespass Prolct  False Voice on CC | False Dispalch TO| 210 mS
Backup CC False Secure Signal  False Inter Connect False
Wide Pulse  False Site Trunk  True |  Astro Capable  True
Master Toggle  False Wide Area False Fail Soft False
PZ5 [ SZ 600 Domestic | RF INT

Fig. 4-11 SmartNet™/SmartZone™ System Plan Configuration Tile
Field/Soft Key Definitions

System ID

The System ldentifier is the identity of the System that the Test Set is simulating.
Bandplan

The Bandplan drop-down menu selects the type of bandplan.

Site ID

Site ID defines the identity of the specific site within a system that the unit is to simulate.
Connect Tone

The Connect Tone is the tone transmitted on the Inbound Traffic Channel from an Analog
SmartNet/SmartZone radio. The Connect Tone is only valid when Analog Modulation is
selected with SmartNet/SmartZone Protocol.

Auto Affiliate

Selects whether or not the Auto Affiliate flag is included in the Bandplan.
Affiliate

Selects whether or not the Affiliate Flag is included in the Bandplan.

All Secure Down

Selects whether or not the All Secure Down flag is included in the Bandplan.
Tx Deviation

Tx Deviation sets the deviation of the low speed data transmitted by the Base Radio
Simulator on the Analog Traffic Channel.

Subject to Export Control, see Cover Page for details.
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4.6.3.A.9

4.6.3.A.10

4.6.3.A.11

4.6.3.A.12

4.6.3.A.13

4.6.3.A.14

4.6.3.A.15

4.6.3.A.16

4.6.3.A.17

4.6.3.A.18

4.6.3.A.19

4.6.3.A.20

4.6.3.A.21

4.6.3.A.22

4.6.3.A.23

4.6.3.A.24

4.6.3.A.25

Upgrade Allowed
Selects whether or not the Upgrade Allowed flag is included in the Bandplan.
Call TimeOut

Call TimeOut controls how long the radio transmits in a normal call before dropping the
call.

Data Network Available

Selects whether or not the Data Network Available flag is included in the band plan.
Smart AMSS

Selects whether or not the Smart AMSS flag is included in the Bandplan.

Echo Delay

Sets Echo Delay in Bandplan in micro seconds.

Dispatch Time Out

Sets radio Dispatch Time Out value in micro seconds.

Trespass Protection

Selects whether or not the Trespass Protection flag is included in the band plan.
Voice on CC

Selects whether or not the Voice on Control Channel flag is included in the Bandplan.
Backup CC

Selects whether or not the Backup Control Channel Flag is included in the Bandplan.
Secure Signal

Selects whether or not the Secure Signal flag is included in the Bandplan.

Inter Connect

Selects whether or not the Inter Connect flag is included in the Bandplan.

Wide Pulse

Selects whether or not the Wide Pulse flag is included in the Bandplan.

Site Trunk

Selects whether or not the Site Trunking Flag is included in the Bandplan.

Astro Capable

Selects whether or not the Astro Capable flag is included in the Bandplan.

Master Toggle

Selects whether or not the Master Toggle flag is included in the Bandplan.

Wide Area

Selects whether or not the Wide Area flag is included in the Bandplan.

Fail Soft

Selects whether or not the Fail Soft flag is included in the Bandplan.

Subject to Export Control, see Cover Page for details.
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4.6.3.B

4.6.3.B.1

4.6.3.B.2

4.6.4

4.6.4.A

4.6.4.A.1

4.6.4.A.2

Soft Keys

Save Soft Key

Pressing the Save Soft Key saves current System Plan Configuration to the Test Set’s
internal database. A saved System Plan can later be recalled for future use. Pre-
configured System Plans are reconfigured to factory default parameters when the Restore
Factory Defaults procedure is performed.

Cancel Soft Key
When configuring plan parameters, pressing Cancel Soft Key aborts all unsaved changes.

SmartNet™/SmartZone™ Otherband Channel Plan

The SmartNet™/SmartZone™ Otherband Channel Plan allows the user to create
customized SmartNet™/SmartZone™ Band Plans. The SmartNet™/SmartZone™
Otherband Channel Plan supports a total of 380 Channels on three separate Channel
Blocks (1, 2 and 3). The Channel Count, Channel Spacing, Start Frequency and Stop
Frequency fields are inter-dependent and are automatically updated when any of these
parameters are changed.

System Plan
Mame | SZ7 600 Domestic Type SNSZ | SY3ID 734 o
Base
Site ID| 1 Bandplan | BP_OTHEREAND |
Connect Tone 105 Hz
Auto Affiiate True All Secure Down _ True Tx Deviation| 3125 [Hz |
Affiliate  True Upgrade Allowed False Call TO| 1630 m3|
Data Netw Avail _False Smart AMSS _ False Echo Delay| 0 mS|
Trespass Protct  False Voice on CC _False Dispatch TO| 210 mS| Cancel ‘
Backup CC _False Secure Signadl _False |  Inter Connect  False |
Wite Pulse _False Site Tk True |  Astro Capable  True
Master Toggle False Wide Area False Fail Soft _False
Channel Plan Count Chan Spacing  Start Freq Stop Freeg
Tx 1 Dis|[ 0 _ Skh 136.000000 [MHz | | 136.000000 [MHz
2 ois|[ 0 skm 135.000000 [MHz | | 136.000000 |MHz |
3 pbis|[ 0 _ skMz 140,000000 [MHz | | 140000000 uuxj
Re 1 Dis || 0 _ Skw 156.000000 [MHz | | 156.000000 [MHz
z ois|[ 0 _ skH 158.000000 [MHz | | 158.000000 [MHz |
3 Dis|| 0 _ SkHz 160000000 [MHz | | 160.000000 MHz
P25 [ SZ 600 Domestic [ RF INT

Fig. 4-12 SmartNet™/SmartZone™ Otherband Configuration

Field Definitions

SmartNet™/SmartZone™ Otherband Channel Plans contain the same parameters found in
pre-defined SmartNet™/SmartZone™ Band Plans as well as the following additional
parameters.

Channel Block

Lists Channel Identifier for Channel Block information. SmartNet™/SmartZone™
Otherband Plan supports three Channel Blocks.

Channel Enabled/Disabled

The Channel Enabled/Disabled toggle button selects whether or not the Channel Block is
to be included in the Bandplan. The Channel Count field is “0” when either the
corresponding Rx or Tx Channel is disabled (OFF).

Subject to Export Control, see Cover Page for details.
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4.6.4.A.3

4.6.4.A.4

4.6.4.A.5

4.6.4.A.6

Channel Count

Displays the number of channels in each Channel Block. The number of channels is
determined by the Channel Spacing value, Start Frequency, Stop Frequency and number
of available channels (380).

Channel Spacing

Defines spacing between each channel within a given Channel ID.

Channel Start Frequency

The Start Frequency defines Start Frequency of the Rx and Tx Channel Block.
Channel Stop Frequency

The Stop Frequency indicates the ending frequency of Rx and Tx Channel Block.

Subject to Export Control, see Cover Page for details.
4 -15



P25 Configuration Tiles

4.7

4.7.1
4.7.1.A

4.7.1.B

4.7.1.C

4.7.1.D

4.7.1.E

UUT MEASUREMENTS LIMITS CONFIGURATION TILE

The UUT Measurement Configuration Tile allows the user to define limits for UUT
Measurements meter readings. Available measurements depend on the options installed
in the Test Set.

UUT Measurements Limits
Audio Distortion upper it 0.00] % | Disabled | SO
Averages 1 Lower Limit 000 % | Disabled =
Audio Frequency Upper Limit 000 kHz | Disabled
Avarages 1 Lower Limit 000 kHz | Disabled
Pudio Level Units ¥V | Upper Limit 000 V | Disabled
Averages 1 Lower Limit 000 V | Disabled
Audio SINAD Upper Limit 0.00 dB | Disabled
Averages 1 Lower Limit 000 dB | Disabled
Broadband Power Units W | Upper Limit 100 uW | Disabled
Averages 1 Lower Limit 100 uW | Disabled
Demod Distortion Upper Limit 000 % | Disahled .
Averages 1 Lower Limit 000 % | Disabled .
P25 | Basic 800 I RF INT

Fig. 4-13 UUT Measurements Limits Configuration Tile
Field/Soft Key Definitions
Disabled/Enabled

The Enable/Disable Toggle button turns defined limits on and off. Default values are
applied if values are not defined by user.

Upper Limit

The UPPER LIMIT function sets a maximum acceptable reading for a specific
measurement. When a measured level exceeds the enabled UPPER LIMIT, the Meter Bar
and reading background on the Measurement Tiles turns RED.

When readings within enabled Upper and Lower limits the Meter Bar and reading
background on the Measurement Tiles turns GREEN.

Lower Limit

When a measured level drops below the enabled LOWER LIMIT, the Meter Bar and
reading background of the Measurement Tiles turns BLUE.

When readings within enabled Upper and Lower limits the Meter Bar and reading
background on the Measurement Tiles turns GREEN.

Units

Units defines the unit of measurement for a specific measurement.

Averages

Specifies the number of bursts over which data is averaged for each measurement.
Values can be set independently for each meter. If the Averages field is set to 50, the
Test Set averages data over 50 samples.

Subject to Export Control, see Cover Page for details.
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4.7.1.F Set All Averages To Soft Key

Specifies the number of bursts over which data is averaged for each measurement.
Values can be set independently for each meter. If the Averages field is set to 50, the
Test Set averages data over 50 samples.

4.7.1.G Up/Down Arrow Soft Key

There Up and Down Arrow Soft Keys navigate the measurements available on the UUT
Measurements Limits Configuration Tile. The type of measurements available depends
on the options installed in the Test Set.

Subject to Export Control, see Cover Page for details.
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Subject to Export Control, see Cover Page for details.
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5.1

Chapter 5 - P25 Protocol Tiles

INTRODUCTION

This chapter provides an operational description of P25 Protocol Tiles

Refer to Chapter 3, P25 Test and Measurement Tiles, for a description of P25 Test and
Measurement Tiles.

Refer to Chapter 4, P25 Configuration Tiles, for a description of P25 Configuration Tiles.
Refer to Chapter 6, Setting Up Calls, for information on configuring various types of calls.

Subject to Export Control, see Cover Page for details.
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5.2 DATA LINK (DECODE) TILE

The Data Link Measurement Tile displays digital data contained in the signal received
from the UUT on a voice channel. This tile can be selected on multiple sections of the
P25 User Screen and each tile configured to display data from different channels
(*Channel 2 is option enabled).

The parameters displayed on the Data Link Measurements Tile are dependent on the type
of call being received. Data Link parameters are defined per TIA-102.AABF-B
Specification.

I~ K Data Link
~Headler _—

MFID| 0 ALG | 80 - Clear

TGID| 1 Mi| 000000000000000000

Frames | 4323  ALG| 60 - Clear STS 1/ 000000000000000D000DO00D
LSD |ABCDDCBA  MI| 00D00DDOODOOD0D000 — STS 2 | D00D00000000000000000000
wac[ 293 kEv[ 0 ouib|  s-Lbur

~User Voice Call - Last LC Message
Raw| 0D 00 00 00 00 01 00 00 01 RAW| 5B FF FF 00 00 AA 00 00 CC

Lco[ 0-LC_GRP_V_CH_USR LCO[ 27 - LC_MSG_UPDT_SRC_ID_EXT
PlD sF[D EeMc[0 | PO sF[1
s[ o Message| FIFE
MFD[ 00 Target Addr| D0D0AR
Service Options| 00 Source ID|  0000CC
Group Addr| 0001
Source Addr|  000DOT

Fzs [ Basic 600 | T

Data Link Measurements Tile - LCO 27

Fig. 5-1

[~ K Data Link ™ 1

Heaer | Oear
MFID| 0 ALG | 80 - Cear KEY| 0
TGID| 1 M1 | 000000000000000000

“Voice Frame

Frames | 4076 ALG | 60 - Oear

s"rs1|mmmmmmmm

HAC 293 KE‘:"I o

User Voice Call

LSD [ABCDDCBA  MI| D00DDOODODOODOODOD  STS 2 | 0D0OOODODDODOODOOODOOO0D

(1 10 - LDUZ

Last LC Message

RAW| 000000 00 00 0100 00 01

RAW| 42 AD OB 00 0C DO OE 00 OF

Lco| 0-LC GRP_V_CH_USR
Plo sFlo EMG[ 0
s o
MFID| 00
Service Options| 00
Group Addr| 0001
Source MWIW

LCo | 2 - LC_GRP_V_CH_UPDT
P[0 sF[1 |
Channel (A} ID[ A
Channel (A) Num|  00B
Group Adde (A)[ oooc
hannel (B)ID| D
Channel (B) Hum | DOE

Group Addr (B)| 00OF

=]

Basic 600 I INT

P25 |

Fig. 5-2 Data Link Measurements Tile - LCO 2
Header Data Field Definitions

The Header Data section of the Data Link Measurement Tile displays header data
received from the UUT. Field content can be cleared and reset by pressing the Clear
Header Data Soft Key.

5.2.1

Subject to Export Control, see Cover Page for details.
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5.2.2

5.2.3

5.2.4

5.2.5
5.2.5.A

5.2.5.B

Voice Frame Data Field Definitions

The Voice Frame Data section of the Data Link Measurement Tile displays data received
from the UUT voice channel.

User Voice Call Data Field Definitions

The User Voice Call section of the Data Link Measurement Tile displays Voice Frame
data received by the Test Set from the UUT voice channel. The data fields displayed on
this section of the Data Link Measurement Tile are based on the type of call being
received from the UUT. User Voice Call Data fields are updated for Group, Unit-to-Unit
and PSTN calls.

Last Link Control Data Field Definitions

The Last Link Control Message section of the Data Link Measurement Tile displays the
last Link Control Message sent from the mobile or base station (applies to all messages
except Group, Unit-to-Unit and PSTN interconnect calls). The data fields displayed on
this section of the Data Link Measurement Tile are dependent upon the type of Link
Control Message being received from the UUT. Refer to TIA-102.AABF-B Specification
for a list of supported decode messages types.

Soft Key Definitions
Clear Header Data Soft Key

The Clear Header Data Soft Key clears and updates Data Link Header fields.

Reset Meters Soft Key

The Reset Meters Soft Key clears and resets meter readings.

Subject to Export Control, see Cover Page for details.
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5.3 MESSAGE ENCODE TILE

The Message Encode Tile allows users to define encoded Link Control Messages.
Available parameters are determined by the Link Control Opcode (LCO) entered in the
LCO field. Message Encode parameters are defined per TIA-102.AABF-B Specification.

3 EJ Message Encode
teo[o] | 0-LC_GRP_V_CH_USR m
LCO <0> sent continuosty
PO
SF| 0
EMG| 0
50
MFID ]
Service Options 1]
Group Addr 1]
Source Addr 0
=]
Meters
P25 [ Basic 600 I INT

Fig. 5-3 Message Encode - LCO 0

5.3.1 Configure an LCO Message:
STEP PROCEDURE
1. Enter a valid LCO number in the LCO field. Wait while tile fields update.
2. Configure LCO Message parameters according to UUT.
3. Press Send Message Soft Key.

Subject to Export Control, see Cover Page for details.
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5.4

SIMULATOR TILE

The P25 Simulator Tile allows the user to simulate the effect of a radio by configuring the
3900 to serve as a Virtual Mobile (VM) to talk to the unit under test.

When the Test Set is operating in non-trunking mode, the fields on the Simulator Tile set
basic call parameters. When the Test Set is operating in trunking mode* or SmartNet™/
SmartZone™ protocol* is selected (*option enabled), the fields on the Simulator Tile set
additional call parameters.

BEsmae
System Parameter  SYSID| 734 | PSR
Virtual Mobiles on
off
uID B Call Type _ Unit DESTID | Aw |—
[F] oo 1w Stored Speech Stat[CALL[Spr]  _BF Gen
Ke on
Type ¥l off
Phase 1 | ALG| 80 Qear
Control
BASE
mohile
Qear
Messages
External Mohile Status | Ui TGID Msg
— [ | oooooa REG
EM1| UID 1w 16| 1 [OFF] iiooa o e
= = | Do0DOB REG
EMZ| UID 1w TGip| 1 [[GFF| ooooos 0001
'EM3| uID 1w TGip| 1 [[GFF|
EM4| UID 1w TGID| 1 .@. Y ',
P25 | BRStactio [wmc [ —

Fig. 5-4 P25 Simulator Tile - Unit to Unit Call Type (*option enabled)

[ RA Simulator
‘Syslem Parameter nac/ 231 | (D
Wirtual Mobiles ON
off
%] Tem| 1w Call Type  Groiip S
PTT| uiD 1 Stored Speech stat [IDIE| spif || _BFGen
ey | OH
Type ¥l off
Phase 1 | ALG| 80 Oear
Contral
BASE
mihile
Oear
Messages
Extemal Moblle Status | up TGID Msy
; r— T | ooooo DEREG  |A
EM1| UID 0 w| TG0 1 [OFF o 52
o o o= |
EMz| uID 0w TGID| 1
= = = ooooo1 REG
— — 000001 OFFE AFF
EM3| UID 0 wi T60| 1 [OFF  oooon REG
: | ooooni OFFE AFF I
EM4| UID 0w TGID| 1 .-. Y
] | SZ 600 Domestic [wnc mr

Fig. 5-5 P25 Trunking Simulator Tile - Group Call Type

Subject to Export Control, see Cover Page for details.
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5.4.1
5.4.1.A

5.4.1.B

5.4.2
5.4.2.A

System Parameters
NAC

The NAC field applies to Group Calls. The NAC field defines the Network Access Code
used by the Test Set Simulator.

SYS ID

The SYS ID field applies to Unit to Unit Calls and is *option enabled. The SYS ID field
defines the System Identifier used by the Test Set Simulator.

Virtual Mobile Field Definitions
VM1

When the P25 Trunking Simulator is enabled (Trunking Sim Soft Key is in ON state), the
VM1 indicator updates to a toggle button. Enabling the VM1 toggle button simulates
powering on an external radio which initiates radio registration and affiliation with the
Test Set. This functionality is enabled when the P25 Trunking Option is installed.

PTT (Push to Talk)

Group Call

Enabling the Push to Talk toggle button keys the virtual radio and begins transmission for
Group calls.

Unit to Unit Call

Enabling the Push to Talk toggle button initiates a call to the DEST ID mobile. The call
request must be answered by the DEST ID mobile to establish the call.

TGID

Defines the Virtual Mobile’s Talk Group Identifier as a six hex digit value. Range is 0x0
to OXFFFFFF.

uiD

Defines the Virtual Mobile’s Encryption Key Identifier as a four hex digit value. Range is
0x0 to OXFFFF.

Call Type

The Test Set supports Group and Unit to Unit call types. Selecting Unit enables the Dest
ID Field. Unit call type is only available when P25 Unit to Unit Call Option (390XOPT213)
is installed in Test Set.

DEST ID

Defines Destination ID of target unit in Unit to Unit calls.

Pattern

The Pattern drop-down menu selects the audio source used by the Virtual Mobile.

Subject to Export Control, see Cover Page for details.
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.4.2.H

.4.2.H.

.4.2.H.

.4.2.H.

.4.2.H.

.4.2.H.

.4.2.H.

.4.2.H.

.4.2.H.

.4.2.1

4.2.J

.4.2.K

VM Call Status Indicator

The Call Status Indicator displays the virtual mobile’s call status.
OFF

OFF indicates that the Virtual Mobile is not enabled.

IDLE

IDLE indicates the Virtual Mobile is attempting to locate a control channel and send a
registration request.

REG

REG indicates that the Virtual Mobile has registered with the Test Set.
AFF

AFF indicates that the Virtual Mobile has affiliated with the Test Set.
CALL

CALL indicates that the Virtual Mobile is participating in a call.

HANG

HANG indicates that the active Unit to Unit call has entered a “Hang” state. This state
occurs when the mobile transmitting the call is “unkeyed” and another mobile
participating in the call can “key up” to acquire transmit control of the call.

WAIT

WAIT indicates that the Virtual Mobile has initiated a Unit to Unit (Private) call and the
system is waiting for the destination mobile to answer (“key up”) the call. When the call
is answered status updates to CALL status.

RING

RING indicates that the Test Set is receiving a Unit to Unit call (ringing) from a mobile
radio. During this state the PTT button updates status to ANS. Press the ANS button to
answer the call.

Key

Defines the Virtual Mobile’s Encryption Key Identifier as a four hex digit value. Range is
0x0 to OxFFFF. When an undefined Encryption Key is entered in the Key field, an Invalid
indicator symbol is displayed next to the Key field as shown in Fig. 5-7.

ALG

Defines the Virtual Mobile’s Encryption Algorithm Identifier as a two hex digit value.
Range is 0x0 to OxFF.

(Radio) Type

The Radio Type drop-down menu selects the type of radio participating in the call. This
drop-down menu is only available when the SmartNet™/SmartZone™ Option is installed.

Subject to Export Control, see Cover Page for details.
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5.4.2.L

5.4.2.L.1

Cap Flags (Capability Flags)

Capability Flags apply to X2-TDMA and SNSZ Radio Types.
X2-TDMA Capability Flags

System Parameter HAC| 283 | EESEs
Virtual Mobiles on
off
b L TGID 1 Call Type Group
PTT uiD 1 Stored Speech Stat Spkr| RF Gen
Type  Cap E V 2HR 4HR HF 6LV RES X2 53 o
[;e-ToMaRags o of [T o] of o of [’ ALG| 50 Gear
Contral
BASE
mobile
Oear
MEssajEs
External Mobile Status uiD TGID Msg
EM1 UID 0w TGID| 1
[EM2| UID 0w TGID 1 .
[EM3| UID 0wl TGID 1
EM4 UID 0w TG 1 [OFF| 7 'v
| P25 I Basic 600 [ [ —

Fig. 5-6 X2-TDMA Simulator Capability Flags
E

E (Requesting Emergency Mode) reserved for future implementation.
\'

V indicates that the capabilities field is valid. Motorola X2-TDMA sets this flag to 0.
Refer to the APCO U_REG_REQ and LOC_REG_REQ message Specification for
capability flag information.

2HR (Two-Slot, Half-Rate)

2HR indicates mobile is capable of half-rate vocoder on two-slot TDMA channel.
4HR (Four-Slot, Half-Rate)

4HR indicates mobile is capable of half-rate vocoder on two-slot TDMA channel.
Reserved for future implementation.

HF (Half-Rate FDMA)

HF indicates mobile is capable of half-rate vocoder on FDMA channel. Reserved for
future implementation.

8LV (Eight-Level)

8LV indicates mobile is capable of operating on Eight-Level Simulcast Modulation (H-
D8PSK) TDMA channels. Reserved for future implementation.

RES

Reserved.
X2

X2 (Motorola X2-TDMA) indicates mobile is capable of operating on an X2-TDMA
Network. Per TIA-102.BAAE Specification this bit is reserved if V bit is 0.

Subject to Export Control, see Cover Page for details.
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5.4.2.L.2

5.4.3

5.4.3.A

5.4.3.B

5.4.3.C

SNSZ Radio Flags

PCC (Phase 1 Control Channel)

When PCC is enabled, the Virtual Mobile searches for APCO-P25 Phase 1 Control
Channels.

SCC (SmartNet™/SmartZone™ Control Channel)

When SCC is enabled, the Virtual Mobile searches for SmartNet™/SmartZone™ Control
Channels.

DTC (Digital Traffic Channel)

When DTC is enabled, the Virtual Mobile is capable of operating on a Digital Traffic
Channel.

ATC (Analog Traffic Channel)

When ATC is enabled, the Virtual Mobile is capable of operating on an Analog Traffic
Channel (narrow-band, FM, with low-speed data). Implementation of this feature is
planned for a future release.

System Parameter HAC, 293 . Trunk Sim
Virtual Mohiles | on
—— || OFF
VM1 | TGID 1 ﬁ Call Type Group
PTT]| uin 1 Stored Speech Stat | | Sphef RF Gen
Type  Cap PCC SCC DTC ATC Kay ERL oN
[(stsz_Jmmes 7 [ [T of ALG| 84 AEs|
Contral
BASE
mabile
Cear
. Messages
Extenal Mobile Status | um TGID Msg
'EM1| UID 0w TGID| 1 [GFF
EM2| UID 0w TGID| 1 .
'EM3| UID 0w T6ID| 1 |[OFF
EM4 UID 0w TGID| 1 |[OFF Y| .
P25 | Basic 500 [wmc [ L —

Fig. 5-7 SmartNet™/SmartZone™ Simulator Tile Capability Flags
External Mobile Field Definitions

The External Mobile parameters allow the user to configure the Test Set to monitor up to
four external mobile radios. These fields are enabled when the P25 Trunking Option is
installed.

EM1

EM label indicates the External Mobile ( 1, 2, 3 or 4) for which the data applies.
UiD

Defines the External Mobile’s User Identifier as a six hex digit value. Range is 0x0 to
OxFFFFFF.

TGID

Displays the External Mobile’s Talk Group Identifier in six hex digit format within range of
0x0 to OXFFFFFF.

Subject to Export Control, see Cover Page for details.
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5.4.3.D

5.4.3.D.1

5.4.3.D.2

5.4.3.D.3

5.4.3.D.4

5.4.4

5.4.4.A

5.4.4.B

5.4.4.C

5.4.4.C.1

5.4.4.C.2

5.4.4.C.3

Call Status Indicator

The Call Status Indicator displays the External Mobile’s call status.
OFF

OFF indicates that the External Mobile is not enabled.

REG

REG indicates that the External Mobile has registered with the Test Set.
AFF

AFF indicates that the External Mobile has affiliated with the Test Set.
CALL

CALL indicates that the External Mobile is participating in a call.

Call Logging Field

The Call Logging field displays the registration, affiliation and deregistration of external
mobile radios. These fields are *option enabled when the P25 Trunking Option is installed
in the Test Set.

uiD

Unit Identification of the External Mobile.

TGID

Talk Group Identifier of the External Mobile.
MSG

The Logging messages are the registration and affiliation messages sent by the External
Mobile.

REG

REG indicates that the External Mobile has sent registration message to the Test Set.
AFF

AFF indicates that the External Mobile has sent affiliation message to the Test Set.
DEREG

DEREG indicates that the External Mobile has sent a de-registration message to the Test
Set.

Subject to Export Control, see Cover Page for details.
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5.4.5
5.4.5.A

5.4.5.B

5.4.5.C

5.4.5.D

5.4.5.E

Soft Key Definitions
Trunk Sim Soft Key

Enables/disables Trunked Mode Simulator. When the Trunking Simulator is enabled, the
Test Set reconfigures the transmit and receive parameters on the RF Control Tile based
on the parameters defined on the Trunking Control Tile.

This soft key is *option enabled when the P25 Trunking or SmartNet™/SmartZone™
Option is installed in the Test Set.

RF Gen Soft Key

Selects and indicates the On/Off state of the RF Generator output from the Test Set.
When the generator is disabled, an RF OFF indicator is shown on the Tile.

Control Soft Key

Selects between Base Simulation and Mobile Simulation (*option enabled).

Clear Messages Soft Key

Clears message data in Call Logging Field.

Reset Meters Soft Key

The Reset Meters Soft Key clears and resets meter readings.

Subject to Export Control, see Cover Page for details.
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5.5

5.5.1

5.5.1.A

5.5.1.A.1

5.5.1.A.2

5.5.1.A.3

5.5.1.A.4

TRUNKING CONTROL TILE

The Trunking Control Tile is *option enabled. The Trunking Control Tile configures the
Test Set for testing the operational parameters of a P25 Trunked radio system. Channels
are activated when the Trunking Simulator is enabled (Trunk Sim Soft Key is ON). When
Trunking Simulation is activated, call parameters are copied from the Trunking Control
Tile to the RF Control Tile.

Base Station Simulator

The Trunking Control Base Station Simulator is included with P25 Trunking functionality.

The Base Simulator allows the Test Set to be configured to function as a base station for
testing the operation of mobile radios.

EIR3 Trunking Control
Plan Basic 800 s¥s ID | 321 wacH | 321 implicit Tk Sim
on
OFF
RF Gen
o
OFF
RF Out
1D Hum Freq o vl TIR
1 _cc [T 1| 0| 851006250 MHz| Lvl| -50.0 dBm| Phasel | gen
Rx| 1| 0| 606.006250 [MHz CAFM A
2 ve |Tx| 1| 20| es1131250 [MHz] L[ 2236 mv ]| | Phase1 -
Rx[ 1] 20| 806131250 [MHz EMF CAFM | ant
Control
BASE
minhile
Resel
Meters
| P25 [ Basic 800 [ RF INT

Fig. 5-8 Trunking Control Tile - Base Station Simulator
Field/Soft Key Definitions

Plan

Selects the System Plan to be used when testing the UUT. Custom System Plans can be
defined and saved using the System Plan Configuration Tile.

Sys ID

Indicates System ID associated with the selected System Plan. The Sys ID is currently
equivalent to the NAC. This field is system specific and must match the UUT.

WACN

Indicates Wide Area Communications Network identifier of the selected System Plan.
This field is system specific and must match the UUT.

Implicit Message Format

The Implicit/Explicit toggle button selects whether the simulator uses Implicit or Explicit
message format data fields. Implicit message format is the standard format used within
the P25 system. Explicit Message Format is *option enabled when the P25 Explicit Mode
UHF/VHF Option is installed in the Test Set.

Subject to Export Control, see Cover Page for details.
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.A.5

.A.6

A.7

.A.8

.A.9

.A.10

LA.11

A2

.A.13

.A.14

.A.15

CC (Control Channel)

The CC Tx and Rx fields define the ID, Number and Frequency for the Tx and Rx Control
Channels. Either the ID and Number or the ID and Frequency must be defined in order
for the Test Set to populate data fields based on the System Plan selected on the System
Plan Configuration Tile. CC Rx fields are display only when Implicit mode is selected.

VC (Voice Channel)

The VC Tx and Rx fields define the ID, Number and Frequency for the Tx and Rx Voice
Channels. Either the ID and Number or the ID and Frequency must be defined in order
for the Test Set to populate data fields based on the System Plan selected on the System
Plan Configuration Tile. VC Rx fields are display only when Implicit mode is selected.

ID/NUM

ID and Num (Number) fields define the frequency according to the System Plan defined
on the System Plan Configuration Tile. ID and Frequency fields define the Number
according to the System Plan defined on the System Plan Configuration Tile.

Freq (Frequency)

Frequency fields are defined by selecting the ID/Num fields or be entering the values
manually.

Lvl (Level)
Defines the default RF Power Level for the Control Channel and Voice Channel.
Protocol

Selects the P25 protocol to be used for each channel. P25 Phase 1 and Analog are the
protocol types currently supported by the P25 Base Option. Other protocol types are
*option enabled.

Trunk Sim Soft Key

Enables/disables Trunked Mode Simulator. When the Trunking Simulator is enabled, the
Test Set reconfigures the transmit and receive parameters on the RF Control Tile based
on the parameters defined on the Trunking Control Tile.

RF Gen Soft Key

Selects and indicates the On/Off state of the RF Generator output from the Test Set.
When the generator is disabled, an RF OFF indicator is shown on the Tile.

RF Out Soft Key

The RF Out Soft Key controls the RF Output signal routing. Select either the GEN
(Generator) Connector or T/R Connector as RF Output port.

RF In Soft Key

The RF In Soft Key controls the RF Input signal routing. Select either the T/R Connector
or ANT (Antenna) Connector as the RF Input port.

Reset Meters Soft Key

The Reset Meters Soft Key clears and resets meter readings.

Subject to Export Control, see Cover Page for details.
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5.5.2

5.5.2.A

5.5.2.A.1

5.5.2.A.2

5.5.2.A.3

5.5.2.A.4

5.5.2.A.5

Mobile Simulator

The Trunking Control Mobile Simulator is *option enabled. The Mobile Simulator allows
the Test Set to be configured to function as a mobile radio for testing the operation of
Base Stations and other mobile radios.

During Mobile Simulation, the Test Set serves as a Base Station or secondary Mobile and
transmits on a Phase 1 or SNSZ Control Channel. The Mobile Simulator is enabled by
selecting Mobile on the Control Soft Key located on the Trunking Control Tile.

|~ K Trunking Control

Pian Basic 600 sysID| 321 wach| 321 | L]

1D Hun Freg Ti Lvl gen

YM1 cc| 1 1] B51.006250 MHz|  Lvi| -40.0 dBm Phase 1 RF W
CAFM TIR

| P25 ] Basic 600 | INT

Fig. 5-9 Trunking Control Tile - Mobile Simulator
Field/Soft Key Definitions

Plan

Selects the System Plan to be used when testing the UUT. Custom System Plans can be
defined and saved using the System Plan Configuration Tile.

Sys ID

Indicates System ID associated with the selected System Plan. The Sys ID is currently
equivalent to the NAC. This field is system specific and must match the UUT.

WACN

Indicates Wide Area Communications Network identifier of the selected System Plan.
This field is system specific and must match the UUT.

CC (Control Channel)

The Mobile Control Channel (CC) fields define the ID, Number and Frequency for the VM1
Trunking Control Channel. Either the ID and Number or the ID and Frequency must be
defined in order for the Test Set to populate data fields based on the System Plan
selected on the System Plan Configuration Tile.

X2-TDMA Mobile Simulated Calls operate on a Phase 1 Protocol Control Channel.
ID/NUM

ID and Num (Number) fields define the frequency according to the System Plan defined
on the System Plan Configuration Tile. ID and Frequency fields define the Number
according to the System Plan defined on the System Plan Configuration Tile.

Subject to Export Control, see Cover Page for details.
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.A.6

A7

.A.8

.A.9

.A.10

A 11

A12

.A.13

.A.14

Freq (Frequency)

Frequency fields are defined by selecting the ID/Num fields or be entering the values
manually.

Protocol

Selects the P25 protocol to be used for each channel. P25 Phase 1 and Analog are the
protocol types currently supported by the P25 Base Option. Other protocol types are
*option enabled.

Modulation

The Modulation drop-down menu selects the Modulation type to be used by the Mobile
simulator.

Trunk Sim Soft Key

Enables/disables Trunked Mode Simulator. When the Trunking Simulator is enabled, the
Test Set reconfigures the transmit and receive parameters on the RF Control Tile based
on the parameters defined on the Trunking Control Tile.

RF Gen Soft Key

Selects and indicates the On/Off state of the RF Generator output from the Test Set.
When the generator is disabled, an RF OFF indicator is shown on the Tile.

RF Out Soft Key

The RF Out Soft Key controls the RF Output signal routing. Select either the GEN
(Generator) Connector or T/R Connector as RF Output port.

RF In Soft Key

The RF In Soft Key controls the RF Input signal routing. Select either the T/R Connector
or ANT (Antenna) Connector as the RF Input port.

Control Base/Mobile Soft Key

The Control Base/Mobile Soft Key selects whether the Test Set is simulating a Base or
Mobile Radio.

Reset Meters Soft Key

The Reset Meters Soft Key clears and resets meter readings.

Subject to Export Control, see Cover Page for details.
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5.6
5.6.1

5.6.1.A

5.6.1.A.1

5.6.1.A.2

5.6.1.A.3

TRUNKING MESSAGES TILE

Adjacent Status Broadcast Messages (390XOPT214)

The Adjacent Status Broadcast Messaging (ASB) Option provides users with the ability to
configure repeater control channel messages. The fields on the Adjacent Status
Broadcast Message Tile are used to define the parameters of an adjacent repeater site.

K3 Trunking Messages
LT
enable
DISABLE
Message[_Adjacent Status |
1D Hum Frag

CC1Tx 1 0| 150.000000 MHz BYSID [ o

Ruﬁ 1| 150.000000 [MHz RFSSID 0 F| ©

Site D 0 ¥ 0

LRA o A 1}

SVCdass 0
P25 I [ INT

Fig. 5-10 Adjacent Status Broadcast Messages - Implicit Mode

Field Definitions

Message Soft Key must be in DISABLE state to change Adjacent Status Broadcast
Message parameters. Attempts to change parameters when ASB message is ENABLED
results in system generated error message.

NOTE Some parameters are only accessible when the P25 Explicit
| ‘ Message Option is installed in the Test Set.

Tx/Rx ID

The ID field displays value used for the Channel ID field of the Tx/Rx Channel in adjacent
site packets. The ID value selects the channel configuration associated with the channel
number to determine the Tx/Rx frequency.

Tx/Rx Number

The Number field displays the Channel Number field of the Tx/Rx Channel in adjacent
site packets. The Number value sets the number of channel slots to offset the Channel
ID from the selected base frequency to calculate the Tx/Rx Frequency.

Tx/Rx Frequency

The Frequency field displays the Tx/Rx Channel frequency of the adjacent site for
information purposes only: this frequency is not transmitted. If the channel configuration
settings of the adjacent channel is identical to those of the repeater simulator the user
can enter a value in this field to set the adjacent site transmit frequency. The closest
corresponding control channel number is displayed in the channel number field.
Changing the Frequency field does not affect the Channel ID setting. If the channel
configuration settings for the adjacent site and the repeater simulator are not identical,
setting the frequency will not select a correct channel number because the channel
computation is based upon the repeater simulator’s configuration.

Subject to Export Control, see Cover Page for details.
5-16



P25 Protocol Tiles

5.6.

5.6.

5.6.

5.6.

5.6.

5.6.

5.6.

5.6.

5.6.

5.6.

.A.4

.A.5

.A.6

A7

.A.8

.A.9

.A.10

LA.11

A.12

.A.13

MFID

The MFID field displays the Manufacturer Identifier sent out on adjacent site packets.
RFSS ID

The RFSS ID field displays the RF Sub-system ID sent out on adjacent site packets.
SYS ID

The SYS ID field displays the System ID sent out on the adjacent site packets.

SITE ID

The Site ID field displays the Site ID sent out on the adjacent site packets.

LRA

The LRA field displays the Local Registration Area sent out on the adjacent site packets.
SVC CLASS

The SVC Class field displays the Service Class sent out on the adjacent site packets.
C Bit

The C Bit field displays the “C” bit sent out on the adjacent site packets. Set this field to
1 if the adjacent site is advertising a conventional channel.

F Bit

The F Bit field displays the “F” bit sent out on the adjacent site packets. Set this field to
1 to stimulate a site failure on the adjacent site.

V Bit

The V Bit field displays the “V” bit sent out on the adjacent site packets. Set this field to
1 if all adjacent site message data is valid.

A Bit

The A Bit field displays the “A” bit sent out on the adjacent site packets. Set this field to
1 if the adjacent site has a valid, active RFSS network connection.

Subject to Export Control, see Cover Page for details.
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5.6.2

5.6.2.A

5.6.2.A.1

5.6.2.A.2

Secondary Control Channel Broadcast Messages

The Secondary Control Channel Broadcast (SCCB) Messages Option allows users to
configure repeater messages (SCCB and SCCB_EXP) to define the parameters of two
secondary control channels. System Service Class fields for each channel can be used
to control message transmission. Implicit message format transmits all data to the
repeater simulator as single block messages. This format is designed for simple
networks operating on 700 Hz and 800 Hz bands where the repeater can provide a
minimum amount of information. The radio uses the provided information to imply what
the remaining data should be. For example, since the 800 MHz band uses a standard -45
MHz transmit offset, the repeaters only need to inform the radio of the receive frequency
when it assigns a voice channel. Because the receive channel has been identified, the
radio can “imply” the transmit channel.

EIRA Trunking Messages

DISABLE

Message| Secondary CC

1D Hum Freq

SCCB1Tx| 1| 0 150000000 MHz|  SVC dass| o RFSS ID
R<| 1| 1] 150.000000 MHz
SCCBZTx| 1| 0] 150000000 MHz|  SVC Oass| o0 Site ID

me[ 1] 1] 150.000000 [MHz

P25 [ I INT

Fig. 5-11 Secondary Control Channel Broadcast Messages - Implicit Mode

Field Definitions

Message Soft Key must be in DISABLE state to change Secondary Control Channel
Broadcast Message parameters. Attempts to change parameters when SCCB message is
ENABLED results in system generated error message.

NOTE Some parameters are only accessible when the P25 Explicit
| ‘ Message Option is installed in the Test Set.

Tx/Rx ID

The ID field displays the Channel ID field of the Tx/Rx Channel in SCCB packets. The
value selects the channel configuration associated with the channel number to determine
the Tx and Rx frequencies.

Tx/Rx Number

The SCCB Channel Number field displays the Channel Number field of the Tx/Rx Channel
in SCCB packets. The value sets the number of channel slots to offset the Channel ID
from the selected base frequency to calculate the Tx/Rx Frequency.

Subject to Export Control, see Cover Page for details.
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5.6.2.A.3

5.6.2.A.4

5.6.2.A.5

5.6.2.A.6

Tx/Rx Frequency

The Frequency field displays the Tx/Rx Channel frequency: this frequency is not
transmitted. Users set the SCCB Tx/Rx frequency by entering a value in this field. The
closest corresponding channel number is displayed in the Tx/Rx Channel Number field.
Changing this field does not affect the Channel ID setting.

RFSS ID

The RFSS ID field displays the RF Sub-system ID sent out on in SCCB packets.
Site ID

The Site ID field displays the Site ID sent out on the SCCB packets.

Service Class

The SVC CLASS field displays the System Service Class of an SCCB channel. Zero
indicates that a Channel is invalid, therefore a user can enter “0” in this field to block the
transmission of SCCB message(s).

Subject to Export Control, see Cover Page for details.
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6.1

Chapter 6 - Setting Up Calls

INTRODUCTION

This chapter describes how to use the 3900 in the following test scenarios:

Configure 3900 to Simulate Base Station - Conventional (Non-Trunked) System
Configure 3900 to Simulate Base Station - Trunked System

Place Group Call from Test Set to Mobile

Place Group Call from Mobile to Test Set

Place Unit to Unit Call from Test Set to Mobile

Place Unit to Unit Call from Mobile to Test Set

Configuring SmartNet™/SmartZone™ Base Simulation

Refer to Chapter 3, P25 Test and Measurement Tiles, for a description of P25 Test and
Measurement Tiles.

Refer to Chapter 4, P25 Configuration Tiles, for a description of P25 Configuration Tiles.
Refer to Chapter 5, P25 Protocol Tiles, for a description of P25 Protocol Tiles.

Some of the call configurations described in this chapter are option
NOTE | ’ P P

enabled.

Subject to Export Control, see Cover Page for details.
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6.2

CONFIGURE 3900 TO SIMULATE BASE STATION -
CONVENTIONAL (NON-TRUNKED) SYSTEM

Option Requirements

. P25 Option 390XOPT200

To configure the Test Set for Base Station Simulation for evaluating a Conventional (Non-
Trunked) P25 mobile radio:

STEP PROCEDURE
1. Power on Test Set and select P25 System.
2. Restore Test Set to Factory Defaults, selecting Settings and GUI restore option.
3. Connect Antenna Port on UUT to Test Set T/R Connector with coaxial cable.
4. Configure Test Set Measurements Tiles to display Simulator Tile, UUT
Measurements Tile, Data Link Tile and Channel Analyzer.

I

T[] [ Phased | _corm | R [EGB] [A  Pheset | carv |

Frq| B60.390000 |MHz | 1011 Frq| 623.990000 MHz Inbound

Lvl| -40.0 duBm | - U"Mtlmi -

O] ¥|Simulator View VM|| O] ¥ |UUT Measurements Chan 1 |

System Parameter NAC| 293 | Broadband Power | | Signal Fower | i

M1 | Group| avg [IRETAN | mea [RECECT —

Mod Fidelity | | _Symbol Deviation |
PTT | UID 5 ALG| B0 Clearf -

avg [IRCDGN | avg [RETCICIN | | gen
OFF | TGID | 45 w| Key I =1

Spkr Phase 1 | Stored Speech| avy m avg m RFIn
o] viData Link @an 1 ][] ¥/Channel Analyzer s

prames [IETZI00 s
nac [ o |EEE—
LT Gomm Timeout |

RAW 00 00 00 00 00 00 00 00 DO

Lco 0- LC_GRP_V_CH_USR
P25 | Basic 800 [ RF T

Fig. 6-1 Conventional Base Simulation Tile Layout

5. Select RF Control Tile. Set RF Out and RF In Soft Keys to TR.

6. Set Test Set Transmit frequency to match UUT Receive frequency. The example
uses 868.99 MHz.

7. Set Test Set Receive frequency to match UUT Transmit frequency. The example
uses 823.99 MHz.

8. Verify Gen Level is at default value of -40 dBm.

9. Verify Offset is in default state (Unlocked).

10. Set Test Set Transmit Pattern to a non-standard pattern (Voice, 1011, or Silence).
The example uses 1011.

11. Select Simulator Tile. Set NAC value to match radio programming. The example
uses 293.

12. Set UID to any valid non-zero value. The example uses 5.

13. Set TGID to any valid non-zero value. The example uses 45.

14. Select RF Control Tile. Enable Tx and Rx Channel. Set RF Gen Soft Key to ON.

Subject to Export Control, see Cover Page for details.
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STEP PROCEDURE
15. Power on UUT. Verify selected tone (Pattern) is being transmitted on radio.
Some radios display the UID of the received call. If UUT has this functionality,
verify UID on radio matches UID defined on Test Set Simulator Tile.
OJRF Control Chan 1 |
T [E0 [P Phaset | carw | R [ AR Peasen | cirw |
Fry| 65990000 [MHz| 1011 Frq| 823.990000 [MHz _Inbound |
Lvl| -40.0 dBm Offset| 45000000 [MHz Unlock AF Gen
I Simulator hiad VM|| 01 ¥IUUT Measurements Chan 1 |
293 | carrier Feedthru | signal Power | | %
Vil | Group | avg | -70.91d8 max | 37.00Bm
R I ALG| 80 Clear Mod Fidelity | | _Symbol Deviation |
me[_ﬁ ,_ avy 0.5% avg | 1800Hz
| Eijgkey Frequency Error | | Symbol Clock Err | |
Spkr| Phase 1 | Stored Speech|| gy [ 38z | avg| -Domiz e
0/ ¥ Data Link Chan 1| O ¥/Channel Analyzer Messoges
Frame# 411
=200
nac| 233 ﬁﬂ
-500
DuiD 5-LDbn 600
=700
RAW|[ 0000 0O 0O 00 00 00 00 00 o
Lco| 0-LC_GRF V_CH USR m%r—'& B23990000MHZ  Sgan: Z.000000MHz
P25 [ Basic 800 | INT
Fig. 6-2 Conventional Base Simulation Call Data
16. Key Radio to obtain readings on Test Set.

Subject to Export Control, see Cover Page for details.
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6.3

CONFIGURE 3900 TO SIMULATE BASE STATION - TRUNKED
SYSTEM

Option Requirements

. P25 Option 390XOPT200
J P25 Trunking Option 390XOPT201

In this configuration the Test Set is configured to operate as a trunked base station. The
following UUT parameters must be known when configuring Base Station Simulation:

3 UUT System ID

J UUT WACN

o UUT Base Frequency

3 First Control Channel Frequency in UUT scan list
o UUT Channel Spacing value

o UUT Tx Offset value

STEP PROCEDURE

To configure the Test Set for Base Station Simulation for evaluating a Trunked P25
mobile radio:

1. Power on Test Set and select P25 System.

2. Restore Test Set to Factory Defaults, selecting the Settings and GUI restore
option.

3. Connect Antenna Port on UUT to Test Set T/R Connector with coaxial cable.

4. Select System Plan Configuration Tile. Select or configure a system plan

appropriate to the network programming of the UUT.

SystemPlan
System Phnl mack-radio IWpe PEs | SYS ID| 26D WACH 9119 it
Base -
RFSSID| 1 Site ID| 1 Ann Grp Addr 1 0
Loc Reg Area 1 SVC Qass | GC Activie Net 1 Display
LocfGloh ATl 0: Local Group AT _0: Accepl | Registration 0: Accept | dec
HEX
WGID Mapping  Auto WUID Mapping  duto | Protected  Cear
— Channel Plan
Chanine Base Bandvridth Transmit Chiannel
1] Frequency (kHz) Offset Space
1 G51.006250 [MHz 12.50 [ -45.000000 [MHz] | 6.250 [KHz
2 0[Hz | 12.50 [ o[mz | | o[ Hz |
3 0 | Hz 12.50 | o[Hz] | 0fHe
4 0| Hz | 12.50 | ofH | | 0fH |
5 0| Hz | 12.50 | ofHz ]| | 0| H |
B 0 Hz 12.50 | o[H | | 0| Hz
7 0| Hz 12.50 [ ofmz] | 0z |
8 0| Hz 12.50 | ofHz ]| | 0fHe .
P25 | mack-radio I RF INT
Fig. 6-3 Configure P25 System Plan
5. Select the Trunking Control Tile on one of the measurement tiles.

Subject to Export Control, see Cover Page for details.
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STEP PROCEDURE

6. Configure other measurement tiles as desired. The example shows the Simulator
Tile selected on two measurement tiles, with VM View on one of the Simulator
Tiles and Log View on the other Simulator Tile.

" "RF Control
T« Enh | [ Phase1 |  CAFM | [Rx Enb | [P Phase 1 cary_ | | TSR
— 0 on
Fry| 150.000000 | MHz STO1011_ | Frq| 150.000000 MHz| Inbound T
vl -40.0 dBm Offset 0.000000 [MHz Unlock
| —— RF Gen
O] ¥|Simulator View VM|| O] ¥|Trunking Control e
L]
System Parameter wac| 293 | pian Basic 800 | [implicit OFF
VM| Group SYSID| 321 |  wacn| 321 |
; : : — | RFoul
PTT| UID 0 ALG| 80 Cear | 1] cC |[Tx[ 1] 0] 851.006250 MHz) Tm
Re[ 1| 0| ©06.006250 MHz]
[6FF| e | 0 w| Key _[_ . /|
Lvl|  -40.0|dBm | Phase 1
Splrl Phasel |  Stored Speech]| CAFN _REW
.................................................................... . I -
O] ¥|Simulator View Log|| Of ¥|Data Link Chan 1 | G
System Parameter HAC| 293 | pames| E—
uID TGID Msg mac[ " ouo[ Pre-Amp
on
RAW | OFF
LCo|
KEY| ALG| e o
’— autotune
7 M MANUAL
P25 | Basic 600 | RF T

Fig. 6-4 Trunking Base Simulation Tile Configuration

7. Select and maximize Trunking Control Tile. Set Control Channel Frequency to
match one of the UUT’s programmed scan frequencies. The example uses
860.775 MHz. Control Channel Number updates when frequency is entered.

8. Set Control Channel and Voice Channel so that frequency spacing is a value
between
100 kHz and 1 MHz. The example uses 200 kHz frequency spacing.
9. Minimize Trunking Control Tile.
Pian mack-ratio | svsip|zep | wach| §113 |  [impicit RN S
on
OFF
RF Gen
o
OFF
RF Out.
1D Hum Freq s Lvl TR
1 _cc [Te[ 1)1563] 860775000 [MHz| L] -40.0 [dBm | Phase1 | =
Re| 11563 815775000 [MHz CAFM HE
2 _ve |Tx| 1[1563] 860.761250 [MHz| Lvi] -40.0 dBm | Phase1 —
Rx|—11.'>|i.1 B15.781250 MH: CaFM | ant
Reset
Meters
P25 | mack-ratio I RF INT

Fig. 6-5 Trunking Base Simulation Trunking Control Tile

Subject to Export Control, see Cover Page for details.
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STEP PROCEDURE

10. Set Trunk Sim Soft Key to ON. RF Control Tile Tx and Rx Frequency fields update
to Trunking Control Tile values and RF Gen Soft Key updates to ON.

11. Simulator Tile can be selected to view the call registration and affiliation process.
OJIRF Control Chan 1 |
| [Enb] i Prasel | _cafM | (R[] |  Pmase1 | _cirM || Gear
Fr | asu_nsnuoﬁ __STDA0I | Frq| 815.775000 MHz | _Inbound | Data
vl| -40.0 dBm | Offset| 45000000 [MHz | _ Uniock |
O] ¥|Simulator View VM|| O| ¥|Trunking Control
System Parameter SYSID| 26D || pan TENCraiG [ipiicit
VM| Group | SYSID| 280 |  wach| 8119 |
PIT| uD| 5 ALG| 80 ear|| 1] cC |Tx| 1[1563] ©60.775000 [MHz|
Rx[ 1[1563] 015.775000 [MHz
[GFFiTGID|  1om w Key| CmEET ] T
Spkr Phase1 |  Stored Speech| CiFM_ |
Ol ¥iSimulator Visw Log (ST I PPY R 2 |
System Parameter svsip[ zop | | Fomes| 28
L L Msg NAC| 28D DUID| 10- LDUZ
3%2 1007 E—E RAW | 00 00 04 00 10 07 9C A3 16
I LCO| 0- LC_GRP_V_CH_USR
KEY[ 0 ALG[ B0-Gear  pooy
v Mi | 0D00000DODD00O0000 [AZe
Pzs | mack-rodio | T

Fig. 6-6 Trunking Base Simulation - Mobile Call Registration

12. UUT (external mobile) is now registered and affiliated with the Test Set’s
simulated trunked network. UUT can now participate in call.

Refer to the following sections for configuring calls:

J Configure Groups Calls
U Configure Unit to Unit Calls
. Configuring SmartNet™/SmartZone™ Base Simulation

Subject to Export Control, see Cover Page for details.
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6.4
6.4.1

CONFIGURE GROUPS CALLS

Place Group Call from Test Set to Mobile

Option Requirements

P25 Option 390XOPT200

In this type of call the Test Set’s Virtual Mobile functions as the originator of the group

call.
STEP PROCEDURE
1. Power on Test Set and select P25 System.
2. Restore Test Set to Factory Defaults, selecting the Settings and GUI restore
option.
3. Connect Antenna Port on UUT to Test Set T/R Connector with coaxial cable.
4. Configure Test Set Measurements Tiles to display Simulator Tile, UUT
Measurements Tile, Data Link Tile and Channel Analyzer.
I
T B [P easen | cem (R [ER B Pheser | corw |
Frq| 68.390000 |MHz| 1011 Frq| 823.980000 MHz | Inbound
Lvl| -40.0 duBm | Offset|  45.000000 MHz -
O] ¥|Simulator View vM|| O] ¥ |UUT Measurements Chan 1 |
System Parameler mlﬁ | | Broadtand Power | Signal Power | -:;‘F
M1 | Group| avg [IRETAN | mea [RECECT
PIT| ub| 5 ALG| 00 Cear| — Mod Fidelty | Syl Dviation | %
| OFF |TGID| 45w Key| m s:r'n:nrrl .
Sphkr | Phase 1 | Stored Speech| avg IELECHE|  ave TS RFin
) v/Data Link han 1 ||0) ¥/Channel Analyzer i
Frames [EZI0 S—
nac [
LT | Comm Timeout: |
7] 00 00 0000 00 00 00 00 00
Lco 0- LC_GRP_V_CH_USR
PZ5 | Basic 600 [ RF INT
Fig. 6-7 Conventional Base Simulation Tile Layout
5. Select RF Control Tile. Set RF Out and RF In Soft Keys to TR.
6. Set Test Set Transmit frequency to match UUT Receive frequency. The example
uses 868.99 MHz.
7. Set Test Set Receive frequency to match UUT Transmit frequency. The example
uses 823.99 MHz.
8. Verify Gen Level is at default value of -40 dBm.
9. Verify Offset is in default state (Unlocked).
10. Set Test Set Transmit Pattern to a non-standard pattern (Voice, 1011, or Silence).
The example uses 1011.
11. Select Simulator Tile. Set VM UID to an arbitrary value. The example uses 5.

Subject to Export Control, see Cover Page for details.
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STEP PROCEDURE

12. Set TGID to match UUT network programming. The TGID value is reported in the
Log view of the Simulator Tile after the external mobile affiliates with the Test
Set. The example uses 1007.

OIRF Control than 1 |
x| [l P Phiase1 |  carm | R [EAB] Pri Phasel |  cipy || JrunkSim
Fro| BE0.775000 |MHz | STD 1011 Fry| 815775000 MHz | inbound gf';
Lvl| -40.0 dBm Offset|  45.000000 [MHz Unlock |
- - RF Gen
[=1 K3 Simulator teay VM| | O] ¥ Trunking Contral |
System Parameter sYsID| 260 || pan ECkTaio [mplicit 2#
[T Group SYSID| 280 |  wacN @ 8118 | |
[FT] v 5 ALG| 80 aear || 1] _cC |Tx| 1[1563] 860.775000 [MHz,
Rx[ 1[i563] 815.775000 [MHz
Al T6ID| 1007 =] Key| L —
vl -40.0 [dBm Phase 1 |
Spler] Phase 1 | Stored Speech| caFM |
O] ¥|Simulator View Log|| O] ¥|Data Link Chan 2 |
System Parameter svsID| 200 || Rames [is
g0 L= Mg HAC| 28D DUID| 10 - LDUZ Clear
000005 i
o00005 i D?::G RAW/| 0A 25 10 AZ 43 30 00 00 0A Messages
g%g i if_.f Lco[ 0- LC_GRP_V_CH_USR
LL L1 REG KEY[4C01  ALG| 00- Unknown
000005 1007 AFF I Reset
v Mi [ 0AZ510AZ433000000A (55
P25 I mack-radio | (T —

Fig. 6-8 Trunking Base Simulation - Call to Mobile

13. Enable the VM1 toggle button to “power on” the Virtual Mobile. Enable the PTT
toggle button to “key” the Virtual Mobile and initiate the Group call. The UUT
emits the Stored Speech or Voice Pattern being generated by the Test Set.

Subject to Export Control, see Cover Page for details.
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6.4.2

Place Group Call from Mobile to Test Set

Option Requirements

. P25 Option 390XOPT200

In this type of call the Test Set simulates the base station and the Test Set’s Virtual
Mobile is the destination of the group call.

STEP PROCEDURE
Power on Test Set and select P25 System.
2. Restore Test Set to Factory Defaults, selecting the Settings and GUI restore
option.
3. Connect Antenna Port on UUT to Test Set T/R Connector with coaxial cable.
4. Configure Test Set Measurements Tiles to display Simulator Tile, UUT

Measurements Tile, Data Link Tile and Channel Analyzer.

[=I RF Control

x| [Et [P Phase 1 carM||[R [ERD [F Phase1 |  CIFM

Frq| 865.990000 [MH: | 1011 Frq| 823.980000 MHz Inboune

Lvi| -40.0 dBm| Offset| 45000000 MHz Ustock | ey
Ol ¥iSimulator Miew VM|| O] ¥|UUT Measurements Chan 1 |

‘System Parameter NAC| 293 | Broadband Power | | Signal Power | iz
w1 | Group| avg [N | max [REEATEL —

Mod Fidelity | | Symbol Deviation | | ————
PIT | WD 5 ALG| B0 Cear .
— avg [RET0 | avg I gei
45 | w{RKey Frequency Error | | Symbol Clock Err |

OFF | TGID |

Spkr | Phase 1 | Stored Speech | avy m “gm RF In
TR
O] ¥|Data Link Chan 1 || O] ¥|Channel Analyzer ant
Frames [IRET2 000
] RN R Pro-Amp
nac[ el T i —
0, | Y Y on
I Gomm Tt | BT e L
_m.o B WA AT T Y P drs e
oo ICTTT TN | J (R R v
o || [ | | | | | |
Lco 0- LC_GRP V_CH_USR autotune

CF: 823.990000MHz Span: 2.000000MHz MAH UAL
P25 | Basic &00 | RF INT

Fig. 6-9 Conventional Base Simulation Tile Layout

5. Select RF Control Tile. Set RF Out and RF In Soft Keys to TR.

6. Set Test Set Transmit frequency to match UUT Receive frequency. The example
uses 868.99 MHz.

7. Set Test Set Receive frequency to match UUT Transmit frequency. The example
uses 823.99 MHz.

8. Verify Gen Level is -40 dBm (default value).

9. Verify Offset is in Unlock state (default state).

10. Verify Control Soft Key is set to BASE (default state).

11. Set Test Set Transmit Pattern to a non-standard pattern (Voice, 1011, or Silence).

The example uses 1011.
12. Select Simulator Tile. Set VM UID to an arbitrary value. The example uses 5.
13. Verify Call Type is Group (default setting).

Subject to Export Control, see Cover Page for details.
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STEP PROCEDURE

14. Set TGID to match UUT network programming. The TGID value is reported in the
Log view of the Simulator Tile after the external mobile affiliates with the Test
Set. The example uses 1007.

OIRF Control than 1 |
x| [l P Phiase1 |  carm | R [EAB] Pri Phasel |  cipy || JrunkSim
Fro| BE0.775000 |MHz | STD 1011 Fry| 815775000 MHz | inbound gf';
Lvl| -40.0 dBm Offset|  45.000000 [MHz Unlock |
- - RF Gen
[=1 K3 Simulator teay VM| | O] ¥ Trunking Contral |
System Parameter sYsID| 260 || pan ECkTaio [mplicit 2#
[T Group SYSID| 280 |  wacN @ 8118 | |
[FT] v 5 ALG| 80 aear || 1] _cC |Tx| 1[1563] 860.775000 [MHz,
Rx[ 1[i563] 815.775000 [MHz
Al T6ID| 1007 =] Key| L —
vl -40.0 [dBm Phase 1 |
Spler] Phase 1 | Stored Speech| caFM |
O] ¥|Simulator View Log|| O] ¥|Data Link Chan 2 |
System Parameter svsID| 200 || Rames [is
g0 L= Mg HAC| 28D DUID| 10 - LDUZ Clear
000005 i
o00005 i D?::G RAW/| 0A 25 10 AZ 43 30 00 00 0A Messages
g%g i if_.f Lco[ 0- LC_GRP_V_CH_USR
LL L1 REG KEY[4C01  ALG| 00- Unknown
000005 1007 AFF I Reset
v Mi [ 0AZ510AZ433000000A (55
P25 I mack-radio | (T —

Fig. 6-10 Trunking Base Simulation - Call to Mobile

15. Enable the VM1 toggle button to “power on” the Virtual Mobile. Enable the PTT
toggle button to “key” the Virtual Mobile and initiate the Group call. The UUT
emits the Stored Speech or Voice Pattern being generated by the Test Set.

Subject to Export Control, see Cover Page for details.
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6.5
6.5.1

CONFIGURE UNIT TO UNIT CALLS

Place Unit to Unit Call from Test Set to Mobile

Option Requirements

J P25 Option 390XOPT200
J P25 Trunking Option 390XOPT201
U P25 Unit to Unit Call 390XOPT213

In this type of call the Test Set simulates a trunked base station and the Test Set’s
Virtual Mobile is the originator of the unit to unit call.

Refer to External Mobile documentation for instructions on configuring the External
Mobile for unit to unit call.

STEP PROCEDURE

1. Power on Test Set and select P25 System.

2. Restore Test Set to Factory Defaults, select Settings and GUI restore option.
3. Connect Antenna Port on UUT to Test Set T/R Connector with coaxial cable.
4. Configure Test Set Measurements Tiles to display Simulator Tile, UUT

Measurements Tile, Data Link Tile and Channel Analyzer.

[""RF Control
T [ P Phaset | i [ [ B Pheser | cind | IO
Frq| 665.990000 MHz| 1011 | Fm| 023.890000 [MHz Inbound .

.Lvimﬂl Uﬂaut,mﬂ_lk Unlock |—
O/ *|Simulator View VM|| O] ¥ |UUT Measurements Chan 1| =
System Paramelter NAC| 293 | camierFeedthru | | Signal Power | ope
i | Grou| Y orsin (Y sroion || ee—
Mod Fidelity | | Symibol Deviation | EEGCUUS

PTT | uin| 5  ALG| 80 Cead
avg ETTHE|  ovo ST g

gen
OFF | TGID 45 w Key| - =
Spkr| Phiase 1 | Stored Speech| avy m avy m I:::
1> (Tl Pk Guan 1 |[O] ¥|Channel Analyzer LLLs
P |
Pre-Amp
nac [
LT | comim Timeout. |
5| oooogooocooooooooo |
LCO 0-LC GRP V CH USR B CF: 823 P ey
EED I Basic 800 ] RF T R —

Fig. 6-11 Unit to Unit Call from Test Set - Tile Layout

5. Select RF Control Tile. Set RF Out and RF In Soft Keys to TR.

6. Set Test Set Transmit frequency to match UUT Receive frequency. The example
uses 868.99 MHz.

7. Set Test Set Receive frequency to match UUT Transmit frequency. The example
uses 823.99 MHz.

8. Verify Gen Level is -40 dBm (default value).

9. Verify Offset is in Unlock state (default state).

10. Set Test Set Transmit Pattern to a non-standard pattern (Voice, 1011, or Silence).
The example uses 1011.

11. Select Simulator Tile. Set VM UID to an arbitrary value. The example uses 5.

12. Verify Control Soft Key is set to BASE (default setting).
13. Select Unit as Virtual Mobile Call Type.

Subject to Export Control, see Cover Page for details.
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STEP

PROCEDURE

14.

15.
16.
17.
18.

19.

Set DEST ID to match UUT Unit ID. The UID value is reported in the Log view of
the Simulator Tile after the external mobile affiliates with the Test Set.

OIRF Control e |
T BN B Pnesen | _canw R [ENI B Pmaser | carm |
Frq| 058.990000 [MHz] 111 || g 823990000 [Miz, inbound o

Trmk Sim

L -400 dBm Offset| 45000000 MHz Unlock_| ¥ Gon
| Simulator il VM| | 01 ¥IUUT Measurements Chan 1 |
System Parameter NAC| 293 | Carvier Feedthru | |  Signal Power | o
i | unit DESTID 55| avo EERUEH|  mex IS
Contral

Mod Fidelity | | Symbol Deviation |
PIT | WD 5 ALG| B0 Clearf e
OFF [TGID| 45 w| Key a1 =g | fmotde
Frequency Error | | Symbal Clock Enr |
Spkr| Phase 1 | Stored Speech | avy T avg LN Qaar

0/ viData Link Ghan 1 | O ¥iChannel Analyzer Messages
Frames [IRESZ000 —
ac [
(7] 000000000000000000 |

Lco 0 - LC_GRP_V_CH_USR
P25 | Basic 600 ] RF INT

CF: §23.9500000Hz Span: 2.000008MHz

Fig. 6-12 Unit to Unit Call from Test Set - 3900 Parameter Setup
Place Trunk Sim Soft Key to ON position.
Enable the VM1 toggle button to “power on” the Virtual Mobile.
Enable the PTT toggle button to initiate Unit to Unit call to mobile radio.

When unit to unit call is initiated, the Test Set’s PTT button turns blue and the
Call Status Indicator updates to WAIT. External Mobile should prompt user to
answer the incoming call.

After call is answered on External Mobile the Call Status Indicator on the Test Set
updates to CALL. Incoming signal can be heard on Test Set’s speaker.

Subject to Export Control, see Cover Page for details.
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6.5.2

Place Unit to Unit Call from Mobile to Test Set

Option Requirements

. P25 Option 390XOPT200
. P25 Unit to Unit Call 390XOPT213

In this type of call the Test Set simulates a trunked base station and via the Virtual
Mobile the unit to unit call destination.

Refer to External Mobile documentation for instructions on configuring the External
Mobile for unit to unit call.

STEP PROCEDURE

1. Power on Test Set and select P25 System.

2. Restore Test Set to Factory Defaults, select Settings and GUI restore option.
3. Connect Antenna Port on UUT to Test Set T/R Connector with coaxial cable.
4. Configure Test Set Measurements Tiles to display Simulator Tile, UUT

Measurements Tile, Data Link Tile and Channel Analyzer.

["T RF Control
T B [P Phase1 |  carm | [Rx [EAB) [FA Phasel | cir_| ok Sim
Fry| G68.390000 [MHz| 1011 | Fry| 623.990000 [MHz Inbound e

_LﬂWM Offset| 45000000 [MHz S | —
0l ¥iSimulator Miew VM| 01 ¥|UUT Measurements Chan 1 |

System Paramelter NAC| 293 | camierFeedthru | | Signal Power | ope
i | croup| Y corsin (L] sroon | —
PTT | uip| 5 ALG| 00 |msuf| Mol FMeNty || | Symiel Devisan | =

m T TR
OFF | TGID 45wl Key| - = e
Frequency Ermor | | Symbol Clock Err |

Spkr| Phase 1 | Stored Speech| avy m “um _PFk
O] ¥|Data Link Chan 1 | O/ ¥|Channel Analyzer
Fromes [ICETI0
0
LD Comm Timeout |
(2] 000000 000000000000 |

Lco 0 - LC_GRP_V_CH_USR
P25 I Basic 600

Fig. 6-13 Unit to Unit from Mobile - Tile Layout

5. Select RF Control Tile. Set RF Out and RF In Soft Keys to TR.

6. Set Test Set Transmit frequency to match UUT Receive frequency. The example
uses 868.99 MHz.

7. Set Test Set Receive frequency to match UUT Transmit frequency. The example
uses 823.99 MHz.

8. Verify Gen Level is at default value of -40 dBm.

9. Verify Offset is in default state (Unlocked).

10. Set Test Set Transmit Pattern to a non-standard pattern (Voice, 1011, or Silence).
The example uses 1011.

11. Select Simulator Tile. Set VM UID to an arbitrary value. The example uses 5.

12. Select Unit as Virtual Mobile Call Type.

13. Configure external mobile with Virtual Mobile Unit ID to place private Unit to Unit
call.

14. Place Trunk Sim Soft Key to ON position.

Subject to Export Control, see Cover Page for details.
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STEP PROCEDURE
15. Enable the VM1 toggle button to “power on” the Virtual Mobile. Use Simulator Tile
Log to verify that Virtual Mobile registers and affiliates with external mobile.
OIRF Control e |
T [ B naser | _cuew | [E PRl Phasen | ci | ITORS
Frg| 851.006250 [MHz | STD1011 | Fry| B0G.00E250 MHz) Inbound 2’,‘.
Lvi| -50.0 dBm | Offset| 45000000 MHz | Unlock K
[EIK3 Simulator O/ ¥|UUT Measurements Chan 1 |
Carrier Feedthru | Signal Power | f,':
avg LA | meos RTEEL
Mod Fidelity | | Symbaol Deviation |
vy ETIE| ovo METTI | moske
Fraquency Error | | Symbal Clock Enr |
¥| avg NN avg [DCCAN || gear
0OJ ¥iData Link Ghan 1 || O/ ¥IChannel Analyzer “
Frame: [T
nac [N
LU comn Timeout |
(0] 00 00000000 00000000 |
Lco 0- LC_GRP_V_CH_USR
P25 | Basic 800
Fig. 6-14 Unit to Unit from Mobile - Call Affiliated
16. Initiate Unit to Unit call from external mobile to Test Set Virtual Mobile.
17.

18.

Verify Call Status Indicator on Simulator Tile updates to RING state. Verify PTT
toggle button on Simulator Tile updates to ANS state.

Press ANS toggle button to establish Unit to Unit call. Stored Speech pattern or
Voice should be heard on the external mobile speaker.

Subject to Export Control, see Cover Page for details.
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Setting Up Calls

6.6

CONFIGURING SMARTNET™/SMARTZONE™ BASE SIMULATION

Option Requirements

P25 Option 390XOPT200
P25 SmartNet™/SmartZone™ Option 390XOPT207

To configure the Test Set for SmartNet™/SmartZone™ Base Simulation:

STEP PROCEDURE

1. Power on Test Set and select P25 System.

2. Restore Test Set to Factory Defaults, Settings and GUI restore option.

3. Connect Antenna of UUT to Test Set T/R Connector with a coaxial cable.

4. Select System Plan Configuration Tile. Select SZ 800 Domestic from System Plan
drop-down menu.

5. Use pre-configured BP 800 Domestic Bandplan or configure a custom System
Plan according to UUT network capabilities and parameters. Refer to System
Plan Configuration Tile for information on configuring system plans.

6. Return to Test Mode.

7. Configure Test Set measurement tiles to display Simulator Control Tile (Log
View), Trunking Control Tile, Data Link Tile and Channel Analyzer. Select
Channel 2 on the Data Link Tile.

DIRF Control Chan 1 |
T« Eb| [ Pased | carm [[Re Enb| [P Phaser | coq | LTS
Frq| 150.000000 [MHz | STD1011 | Frg| 150.000000 Mz Inbound ‘;‘F
Lvl -40.0  dBm Offzet ﬂ.l)l]l]ﬂllﬂ'ln_llz Unlock —
O/ ¥/Simulator LT | Rl Trunking Control [
System Parameter MC_ 2493 || Pian 57 600 Domestic ||'w (?FIF
{11} TGID Msg ] SYSID| 734 | -
- — - RFOut
1] cc | Tx | o esio;zsoo MMz T
Rx 0] 606012500 [MHz| m
vl -40.0[dBm | SNISZ
'. FMFSE | RFIn
O/ ¥/Data Link Ghan 2 | O] ¥|Channel Analyzer L
H'sme#| 100 '
nac]— oun| 0 .
1T T 1 | BASE
R T | ——
Lco| 0 [ ] 1T T 1 |
KE\!I MG[ _gg !..!!!!ﬁﬁ
70 N Reset
MII
73 [ SZ 600 Domestic [wnE RF INT
Fig. 6-15 Measurement Tile Configuration

8. Maximize Trunking Control Tile.

9. Set Control Channel Frequency according to UUT operating parameters. The
example uses Channel ID 0, 851.0125 MHz. Verify frequency matches Channel
ID.

10. Set Voice Channel Frequency according to UUT operating parameters. The

example uses Channel ID 25, 851.6375 MHz. Verify frequency matches Channel
ID.

Subject to Export Control, see Cover Page for details.
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STEP PROCEDURE

11.

12.
13.
14.
15.
16.

Set RF In and RF Out Soft Key to TR.

IR Trunking Control

Fan 57 B00 Domestic SYSID| 734 | Tenphcir] | |[rnk Sie

[l on

OFF

RF Gen

on

OFF

RF Out

Hum Freg Tx Lvi TR

1 _cc | Tx 0] 851012500 MHz| Lvi| -a00 @Bm| _swsz | gen
Rx | 0] 606012500 [MHz| FMFSK R
2 vc | T« 25051637500 MHz| Lvl| -40.0 dBm| _Phasel S
Rx 25 Ileti.lLZHmlII]jMHz_ CAFM | ant

Control

BASE

mohbile

Resel

Metars

P25 | SZ 600 Domestic [ RF INT

Fig. 6-16 Trunking Control Tile Configuration
Minimize Trunking Control Tile.
Set Trunk Sim Soft Key to ON. Power on UUT.
Verify radio display indicates that site trunking has been established.
Radio Registration and Affiliation can be verified on Simulator Tile.

Radio measurements can obtained on the UUT Measurements Tile by selecting
Channel 2.

NOTE When using the Base Simulator for obtaining SmartNet™/
| SmartZone™ trunked radio measurements, set Measurements and

Protocol Tiles to Channel 2.

Subject to Export Control, see Cover Page for details.
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Appendix A - Measurement Meter Dependencies

The UUT Measurement Meters available in the 3900 P25 Option depend on the options
installed in the Test Set and the type of Protocol and Modulation selected on the RF
Control Tile. The following table shows the option required (in addition to P25 Base
Option) and the protocol and modulation type that must be selected to enable and/or
obtain valid meter measurements.

Selected Protocol

Meter Analog Phase 1 | Phase 2 | Phase 2 | X-TDMA SNSZzZ SNSZ Requires
HCPM HDQPSK FMSFSK | Analog Option #
Adjacent Channel X R2122A /
R2124A
AF/Mod Distortion X X
AF/Mod Frequency X X
Audio Level X X
AF/Mod SINAD X X
AF/Mod SNR/HN X
Broadband Power X X X X X X X
Carrier Feedthrough X X
EVM X X 390XOPT204
Frequency Error X X X X X
FM Deviation X X
FM Deviation Pk+ X X
FM Deviation Pk- X X
HSD Deviation X 390X0OPT207
Inband Power X X
Mod Fidelity X X X X
Occupied Bandwidth X X X X 390X0OPT250
RF Error X X
Signal Power X X X X X
Slot 0/1 Power X X R2122A /
R2124A
Slot Power Ratio X X R2122A /
R2124A
Sub-Audible X X 390X0OPT207
Deviation
Symbol Clock Error X X X
Symbol Deviation X X X X
UUT Rx BER X
UUT Tx BER X X X X

Subject to Export Control, see Cover Page for details.
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Appendix B - Motorola Contact Information

For information on purchasing X2-TDMA Software Option, contact Motorola:

CONTACT: Motorola Parts Call Center
Telephone: (800) 422-4210, ext 6883
Hours of Operation: Monday through Friday
7 am to 7 pm CST
HPD® Option X2-TDMA Mobile Emulation Test Motorola Part # R2123A
Numbers Option

Test Option

X2-TDMA Base Station and Parametric

R2124A)

X2-TDMA Testing Suite (R2123A and

For technical supp

ort, contact Motorola:

CONTACT:

Motorola System Support Center

Telephone:

(800) 221-7144

Hours of Operation

24 hours a day/7 days a week

For issues relating

to use of the 3900, contact the Aeroflex Sales Support Department:

CONTACT:

Aeroflex

Sales Support Department

10200 West York Street

Wichita, KS 67215

Telephone: (800) 835-2350 (Dial Option 4)
FAX: (316) 529-5330
Email: techsupport@aeroflex.com

Subject to Export Control, see Cover Page for details.
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As we are always seeking to improve our products, the information in

this document gives only a general indication of the product capacity,

performance and suitability, none of which shall form part of any

contract. We reserve the right to make design changes without notice.

CHINA / Beijing
CHINA / Shanghai
FINLAND
FRANCE
GERMANY
HONG KONG
INDIA

JAPAN

KOREA
SCANDINAVIA
*SINGAPORE
UK / Cambridge
*UK / Stevenage

*USA

Tel: [+86] (10) 6539 1166
Tel: [+86] (21) 5109 5128
Tel: [+358] (9) 2709 5541
Tel: [+33] 1 60 79 96 00
Tel: [+49] 8131 2926-0
Tel: [+852] 2832 7988

Tel: [+91] (0) 80 4115 4501
Tel: [+81] 3 3500 5591

Tel: [+82] (2) 3424 2719
Tel: [+45] 9614 0045

Tel: [+65] 6873 0991

Tel: [+44] (0) 1763 262277
Tel: [+44] (0) 1438 742200
Freephone: 0800 282388
Tel: [+1] (316) 522 4981
Toll Free: 800 835 2352

[]

[¢]

Fax: [+86] (10) 6539 1778
Fax: [+86] (21) 6457 7668
Fax: [+358] (9) 804 2441
Fax: [+33] 1 60 77 69 22
Fax: [+49] 8131 2926-130
Fax: [+852] 2834 5364
Fax: [+91] (0) 80 4115 4502
Fax: [+81] 3 3500 5592
Fax: [+82] (2) 3424 8620
Fax: [+45] 9614 0047

Fax: [+65] 6873 0992

Fax: [+44] (0) 1763 285353
Fax: [+44] (0) 1438 727601

Fax: [+1] (316) 522 1360

* Indicates Regional Sales/Service Center

EXPORT CONTROL WARNING: This document contains controlled
technology or technical data under the jurisdiction of the Export Administration
Regulations (EAR), 15 CFR 730-774. It cannot be transferred to any foreign
third party without the specific prior approval of the U.S. Department of
Commerce Bureau of Industry and Security (BIS). Violations of these
regulations are punishable by fine, imprisonment, or both.

(J\EROFLEX

L

Our passion for performance is defined by three
attributes represented by these three icons:
solution-minded, performance-driven, customer-focused.
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