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SAFETY INFORMATION

SAFETY INFORMATION

The FCC has adopted a safety standard for human expo-
sureto RF energy. Proper operation of this radio under
normal conditions results in user exposure to RF energy
below the Occupationa Safety and Health Act and
Federal Communication Commission limits.

WARNING

DO NOT dlow the antenna to touch or comein very
close proximity with the eyes, face, or any exposed body
parts while the radio is transmitting.

To comply with FCC RF exposure limits, DO NOT
operate the transmitter of a mobile radio when a person
outside the vehicle iswithin one (1) meter of the antenna.

To comply with FCC RF exposure limits, DO NOT
operate the transmitter of a stationary radio (base station
or marine radio) when a person is within one (1) meter of
the antenna.

DO NOT operate theradio in explosive or flammable
atmospheres. The transmitted radio energy could trigger
blasting caps or cause an explosion.

DO NOT operate the radio without the proper antenna
installed.

DO NOT alow children to operate or play with this
radio.

NOTE: The above warning list is not intended to
include all hazards that may be encountered when
using thisradio.

This device complieswith Part 15 of the FCC rules. Oper-
ation is subject to the condition that this device does not
cause harmful interference. In addition, changes or modi-
fications to this equipment not expressly approved by
EFJohnson could void the user’s authority to operate this
equipment (FCC rules, 47CFR Part 15.19).

FCC EXPOSURE LIMITS

This mobile radio transceiver was tested by the
manufacturer with an appropriate antennain order to
verify compliance with Maximum Permissible Exposure
(MPE) limits set under Section 2.1091 of the FCC Rules
and Regulations. The guidelines used in the evaluation

are derived from Table 1 (B) titled “Limits For General
Population/Uncontrolled Exposure” which is from FCC
report OET bulletin #65.

Tablel
FCC Limitsfor Maximum Permissible
Exposure (MPE)

(B) Limits For General Population/Uncontrolled
Exposure

Frequency ESIt?:r:i(t:th;j Fié\l/ldag;ztricth Power Density
Range (MH2) (V?m) H) (A /m? (S) (mW/cm?)
0.3-1.34 614 1.63 (100)*
1.34-30 824/f 2.19/f (180/f2)*
30-300 275 0.073 0.2
300-1500 -- -- /1500
1500-100,000 -- -- 1.0
f = Frequency inMHz  *Plane-wave equivalent power density|

Table 2 lists the antenna whips and bases recom-
mended for use in each frequency range. Each model of
this radio was tested with the appropriate antenna listed.
The antenna was mounted in the center of the roof of a
domestically manufactured four-door passenger sedan.
The radio manufacturer has determined that the user and
service personnel should remain one (1) meter in
distance away from the antenna when transmitting. By
maintaining this distance, these individuals are not
exposed to radio frequency energy or magnetic fieldsin
excess of the guidelines set forth in Table 1.

NOTE: Other antennas or installation configurations
that have not been tested may not comply with FCC RF
exposure limits and therefore are not recommended.

Table 2
Recommended Antenna Whips and Bases
(Antenna Manufacturer - Antenna Specialists)

Frequency |Whip Model No.| Base M odel No.
136-144 MHz ASPJ1415 KM220
144-152 MHz ASPA1415 KM220
152-162 MHz ASPB1415 KM220
162-174 MHz ASPC1415 KM220
400-430 MHz ASPE1615 KM220
430-470 MHz ASPD1615 KM220
470--512 MHz ASPF1615 KM220
806-869 MHz ASPA1855 KM220
890-960 MHz ASPG1865 KM220
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FEATURES

SECTION 1 FEATURES

1.1 GENERAL FEATURES

Programmable for the following modes of
operation:

— Conventional analog

— Conventional Project 25 (digital)

— Trunked Project 25 (digital)

— SMARTNET ™/SmartZone® trunked (analog or

digital)

Up to 16 zones with up to 16 channels each
programmable (256 channels total)
Large liquid crystal display (LCD) with backlight.
Six programmable option switches
User selectable high and low power output
Standard and radio wide scan modes
Time-out timer
Operates and both narrow and wide band channels
SecureNet™ DES/DES-XL encryption availableon
analog channels, DES-OFB on digital channels

1.2 CONVENTIONAL FEATURES

Up to 256 channels or talk groups programmable
Repeater talk-around

Carrier or Call Guard® controlled squelchonanalog
channels, NAC and talk group IDs on P25 channels
Normal/Sel ective squel ch selectable by option
switch.

Monitor mode selected by microphone hanger or
option switch

Penalty and conversation timers

Priority channel sampling when scanning

Busy channd lockout (transmit disable on busy)
Unit calls on Project 25 channels

Emergency calls (Project 25 channels only)

ANI (Automatic Number |dentification)

Keypad programming (Federal Government users

only)

1.3 SMARTNET™ I/SMARTZONE® FEATURES

Channels select talk groups. Up to 256 talk groups
programmable

Group, Enhanced Private Conversation'", standard
Private Conversation, and Telephone Calls
Emergency alarmsto alert dispatcher of emergency
conditions

Emergency calling for high priority system access
Failsoft operation on a predefined conventional
channel if trunked system fails

Priority group calls detected whilelistening to other
group calls when scanning

Call Alert™ (send and receive pages)

Predefined messages (up to 16) can be sent to a
dispatcher

Predefined status conditions (up to 8) can be sent to
adispatcher

Dynamic regrouping (dispatcher can automatically
gather users on a channel to receive a message)
Roaming (SmartZone only)

1.4 PROJECT 25 TRUNKED FEATURES

Up to 256 talk groups programmable

Group, Unit, and Telephone Calls

Emergency alarmsto alert dispatcher of emergency
conditions

Emergency calling for high priority system access
Failsoft operation on a predefined conventional
channel if trunked system fails

When scanning, priority group calls detected while
listening to other group calls

Call Alert™ (send and receive pages)

Predefined status conditions (up to 8) can be sent to
adispatcher

Dynamic regrouping (dispatcher can automatically
gather users on a channel to receive a message)
Roaming

NOTE: The availability of many of the preceding
featuresis controlled by system operator programming
of your transceiver, installed options, and the capabili-
ties of the radio system being accessed.
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CONTROLS AND DISPLAY

SECTION 2 CONTROLS AND DISPLAY

Six Option
Switches

Multi-function
Indicator

PTT Switch

Display

On-Off/
Volume

Select
Switch

Speaker

Figure 2-1 Front Panel Controls

2.1 FRONT PANEL CONTROLS

On-Off/Volume - Pressing this control turns power on
and off, and rotating it sets the volume level.

Select Switch - Selects zones/channels and is aso
used for other functions such as selecting names from
acdl list. When selecting zones/channels, a bar above
the zone or channel display (see Figure 2-3) indicates
which is being changed. This bar is switched between
displays by pressing this switch, and zone and chan-
nels are selected by rotating it (see “ Zone/Channel
Select” on page 10).

Multi-function Indicator - Thisis atwo-color LED
that indicates the following:

Red (constant) - Transmitter keyed (PTT switch
pressed).

Green (constant) - Busy condition (carrier detected
in receive mode).

Option Switches - Each of the six options switcheson
the front panel (including the one located to the | eft of
the display) can be programmed by your system oper-
ator to control some function. The switch functions
can be different for each operating mode (conven-
tional, SMARTNET/SmartZone, and Project 25
Trunked). Therefore, up to 18 functions can be
controlled by these switches. Refer to Section 3.8 for
more information on option switch functions.

Speaker - Aninternal 16-ohm, 5-watt speaker is

located behind the grille. An optional 4-ohm, 12-watt
external speaker may be used if desired. The internal
speaker is disabled when an external speaker is used.

PTT Switch - This push-button switch on the micro-
phone is pressed to talk (key the transmitter) and
released to listen.

Revised August 2002
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CONTROLS AND DISPLAY

Antenna
Jack

Accessory
Jack

Figure 2-2 Rear Panel Jacks
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Figure 2-3 Front Panel Display

2.2 REAR PANEL JACKS

DC Power Jack - Connection point for the nominal 12-
volt, negative ground power source (see Figure 2-2).

Antenna Jack - Type N jack for connecting the
antenna.

Accessory Jack - Black connector for connecting
optional accessories such as an external speaker
(4-ohm, 12-watt), horn aert, and ignition sense line.

Remote Control Unit Jack - Connection point for a
remote control unit if used. This cableis optional with
front-mount models.

Siren Control Jack (Not Shown) - Yellow/orange
connector similar to the accessory jack for connecting
the optional siren controller.

2.3 DISPLAY

Alphanumeric Display - This 10-character area of the
display indicates the alias (unique identification) for
the selected zone or channel, depending on which
select mode is active. It may also indicate such things
asthe channel frequency, ID numbers, and status and
error messages.

Zone Number - Indicates the currently selected zone
from 1 upto 16. A zoneisacollection of channels that
can be any combination of the conventional, P25
Trunked, and SMARTNET/SmartZone types.

Channel Number - Indicates the currently selected
channel (conventional) or talk group (other modes).

Revised August 2002
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GENERAL OPERATION

Satus Display - These two charactersindicate the
following status information:

}:{ - This symbol in the |eft position indicates that
the displayed channel isin the scan list
(scanned normally).

'._.‘ - A “P" in the left position indicates that the
selected conventional channel is a priority
channel.

-—

-’: - Thisrotating clock-like symbol in the right

= position indicates that scanning is enabled.

"~ —

A - When thistriangleis displayed, the scan list edit
or keypad programming mode is indicated (see
Section 3.17.5 or Section 4.14).

- Indicates a SMARTNET/SmartZone telephone
call has been initiated. It is non-functional in the
conventional mode.

@ - Indicates that voice encryption is enabled.

MON - Indicates that the conventional monitor mode
is enabled by taking the microphone off-hook or
pressing the Monitor option switch. This disables
squelch control features so that all messages on the
channel are heard. Refer to Sections 4.2 and 4.3 for
more information.

= - The lines above the zone and channel displays
indicate which display is changed if the Select switch
isturned. To switch between displays, press the Select
switch (see Section 3.6).

SECTION 3 GENERAL OPERATION

3.1 TURNING POWER ON

When power is turned on by pressing the On-Off/
Volume knob, the radio goes through a self test. When
that is successfully completed, the unit ID isdisplayed
if applicable, atone sounds (if tones are enabled), and
the radio isready for normal operation. If “ENTER
PSWD” isbriefly displayed, refer to the next section.
Programming determinesiif the last selected or ahome
zone/channel is selected at power up.

3.2 POWER-UP PASSWORD

The power-up password feature prevents unau-
thorized use of the radio by requiring that an 8-digit
password be entered to make it operational. This
feature is enabled or disabled by the PCConfigure
radio programmer.

When thisfeatureis enabled, “ENTER PSWD” is
briefly displayed when power isturned on. The 8-digit
password must then entered by rotating and pressing
the Select switch. In addition, since the logic resets
whenever datais read or written using the PCCon-
figure programmer, this password must be entered
after performing those functions.

This password can be changed only by the
PCConfigure programmer. It cannot be changed by the
user. If itislost, all programming must be erased to
make the transceiver operational again. Thisis done
using the “EEPROM Erase” function of the PCTune
program. Refer to the Alignment Procedure section in
the 5300 Service Manual for more information.

3.3 BACKLIGHT CONTROL AND DISPLAY
VIEWING ANGLE ADJUST

If the BKLHT option switch is programmed, it
can be used to sdlect high, medium, or off backlight
modes. Otherwise, the keypad and display backlight is
fixed in one of these modes by programming.

If the display is difficult to read from the angle
you normally view it, the viewing angle can be
adjusted as follows: Press and hold the last option
switch above the display and then pressthe first option
switch above the display. Then release both switches
and turn the Select switch until the best contrast is
obtained. This function times out in 3-5 seconds.

NOTE: If the display appears blank or all icons are
continuously displayed, the viewing angle is probably
improperly adjusted.
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GENERAL OPERATION

3.4 SETTING VOLUME LEVEL

Therelative volume setting can be determined by
noting the position of the index on the On-Off/Volume
knob. Otherwise, enable areference tone for usein
setting the volume as follows:

* |f the key presstones are enabled (see Section 3.12
on page 12), a short tone sounds when an option
switch is pressed or the Select switch is pressed or
rotated.

* |f aconventional channel isselected, take the micro-
phoneoff-hook and if someoneistaking, voice may
be heard. If the MON (Monitor) option switchis
programmed (see Section 4.3 on page 19), pressing
it unsquel ches the transceiver and either voice or
background noiseis heard. If aSMARTNET/Smart-
Zone or P25 trunked channd is selected, the trans-
ceiver cannot be manually unsguelched.

3.5 ZONE/CHANNEL DISPLAY

The selected zone and channel numbers are
displayed by the zone and channel displays shownin
Figure 2-3 on page 8. In addition, the programmed
zone or channel identification (alias) isdisplayed in
the aphanumeric display area. The zone dliasis
displayed when the zone select mode is enabled, and
the channel aliasis displayed when the channel select
mode is enabled (see next section). With conventional
channels, the channel frequency may be displayed
instead of the alias (see Section 4.9).

A zone can include any mix of up to 16 channels,
and up to 16 zones can be programmed. Therefore, up
to 256 channels can be selected. Zones may be used
for operation in different geographical areas or radio
systems.

3.6 ZONE/CHANNEL SELECT

The front panel Select switch is used to change
the zone and channel. Pressing this switch toggles
between the zone and channel select modes, and
rotating it changes the zone or channel.

The current mode is indicated by the bar over the
zone or channel display. For example, when the bar is
over the zone display (see following illustration), the
zone select mode is enabled.

10
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Rotating the Select switch clockwise increases
the zone or channel and rotating it counterclockwise
decreases the zone or channel number. After the
highest zone or channel is displayed, wrap-around to
the lowest zone or channel occurs and vice versa. If an
unprogrammed channel is selected,
“UNPROGRAMD” isdisplayed and a tone sounds.
Thetransceiver may also be programmed so that only
programmed channels are selected.

Thetransceiver can be programmed so that the
bar defaultsto either the zone or channel display when
power isturned on and after a changeis made. The
delay that occurs before it returns is programmed for
1-15 seconds. It can also be programmed to remain in
the last selected mode.

3.7 SETTING SQUELCH CONTROL

This transceiver does not have a squelch control.
The squelch level is preset and usually does not
require readjustment. However, if the squelch level
needs to be changed on a conventional analog channel,
it can be changed using keypad programming if avail-
able (see Section 4.14 on page 25).

3.8 OPTION SWITCHES

The six option switches on the front panel (oneis
located to the left of the display) can be programmed
by the PCConfigure programmer to control a different
set of functions for each of the three operating modes.
Therefore, up to 18 different functions can be
controlled by these switches (six each for conven-
tional, SMARTNET/SmartZone, and P25 Trunking).
The available functions in each mode and the section
in which each is described are shown in Table 3-1
which follows.
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GENERAL OPERATION

Table 3-1 Programmable Option Switch Functions
Suggested Function Availablein Mode: See Descript.
Key Label Conv. |Proj 25 Trk [SMARTNET| SmartZone | in Section:
TONES Alert tones On-Off X X X X 3.12
BKLHT Backlight On-Off X X X X 33
ALERT Call Alert Select X X X 5.6
RESP Call Response Select X X X 544
C/S Clear/Secure Select X X X X 3.18
DISP Displayed Information Select X 49
EMER Emergency Select X X X X 4.10,5.9
Horn Alert Select X X X X 3.14
HOME Home Zone Select X X X X 3.10
Hardware (Encrypt) Key Select X 3.18
PROG Keypad Programming Select X 4.14
MSG M essaging X X 5.7
MON Monitor Mode Select X 4.3
SEL SQ | Normal/Selective Select X 45
PHONE | Phone Call Select* X X 55
CALL Private Call Select X X 54
Priority Channel Select X 4114
Remote Access (Pyramid Reptr)
RWS Radio Wide Scan Select X X X X 3.16.3
RTA Repeater Talk-Around Select X 4.8
SCAN Scan Select X X X X 3.16.2
SCN ED | Scan Edit Select X X X X 3175
Scan List Select X X X 3.174
SEL SQ | Selective Squelch Code Select X 4.5
LOCK Site Lock Select X X 5134
SEARCH | Site Search Select X X 5.13.3
STATUS | Status Select X X X 5.8
TG SEL | Talk Group Select X 4134
TX PWR | Transmit Power Select X X X X 311
CALL Unit Call Select X X 4135
(Blank) | Unprogrammed (not used) X X X X

3.9 TIME-OUT TIMER

The time-out timer disables the transmitter if itis
keyed for longer than the programmed time. It can be

programmed on each channel for times from 15
seconds up to 3 minutes, 45 seconds or it can be

disabled. If the transmitter is keyed continuously for

longer than the programmed time, the transmitter is

disabled, a continuous tone sounds, and “TX

TIMEOUT” isdisplayed. Five seconds before time-
out occurs, awarning beep sounds to indicate that

time-out is approaching. The timer and tone are reset
by releasing the PTT switch. A different time can be
programmed for each system, and the timer can be

enabled or disabled on each channel.

One use of this feature is to prevent a channel
from being kept busy for an extended period by an
accidentally keyed transmitter. It can also prevent
possible transmitter damage caused by transmitting for
an excessively long period.

11
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GENERAL OPERATION

3.10 HOME ZONE/CHANNEL SELECT

If the HOME zone option switch is programmed,
pressing it selects the preprogrammed home zone and
channel. This provides a quick way of returning to a
frequently used zone and channel. The transceiver is
also programmed so that either the home or last
selected zone/channel is automatically selected when
power isturned on.

3.11 POWER OUTPUT SELECT

Each conventiona channel and SMARTNET/
SmartZone and P25 Trunked system can be
programmed for High, Low, or Switchable transmit
power. If Switchable power is programmed on the
channel, the Tx PWR option switch can then be used
to select high or low transmitter power. All models
support switchable power.

Pressing the TX PWR switch toggles the power
setting. The new level isflashed in the display when
this switch is pressed as“HI POWER” or “LOW
POWER”. If selectable power isnot permitted on the
current channel, the fixed power level is flashed as
“FIXED HIGH” or “FIXED LOW” and no power
change occurs. The selected power level for achannel
is permanent until it is manually changed again.

3.12 ALERT TONE SELECT

The various alert tones that sound are described
in Section 6.1 on page 35. These tones can be enabled
and disabled if the TONE option switch is
programmed. To turn all tones off, press this switch
and “TONE OFF” is displayed. Then to turn all tones
on again, pressit and “TONE ON” isdisplayed. If this
switch is not programmed, tones are fixed in the on or
off condition by programming.

3.13 POWER TURN-OFF DELAY

The transceiver can be installed so that the
vehicle ignition switch as well as the front panel
power switch of the transceiver control power. Thisis
done by connecting the accessory cableignition switch
input to the vehicle ignition switch. Refer to the Instal-
lation section of the 5300 Service Manual for more
information. A power-off delay of up to 254 minutes
or forever can then be programmed.

12

Both the ignition switch and the power switch
must then be on for transceiver power to turn on. The
delay can be overridden at any time by turning power
off using the front panel power switch or turning the
ignition switch back on.

This turn-off delay can allow callsto be received
or the horn alert to be active for atime after theigni-
tion switch isturned off. At the same time, advantages
of ignition switch control are utilized such as
preventing the battery discharge that may occur if the
transceiver isleft on for an extended period (see
Section 6.5).

3.14 HORN ALERT

The horn alert feature sounds an external alert
such as the vehicle horn when certain calls are
received. It isavailable if aHorn option switchis
programmed and the proper connection has been made
to the external aert. The horn alert output is pin 4 of
the accessory cable, and an external driver circuit of
some typeis usualy required. Refer to the Installation
section of the 5300 Service Manual for more informa-
tion on how to install this feature.

Additional information on the horn dert feature
follows:

* |t activates when receiving any Unit call in the
conventional mode and any Private/Unit and Call
Alert (paging) cdl inthe SMARTNET/SmartZone
and P25 Trunked modes. It does not sound when
receiving standard Group or Telephonecalls, andis
not programmable on a per call basis.

* |t must be manually enabled and disabled by the
Horn option switch. It is not controlled by the
vehicleignition switch. Whenitisenabled, “HORN
ON" isbriefly displayed, and when it is disabled,
“HORN OFF” isbriefly displayed. It defaultsto the
off mode whenever power isturned on.

* |f apower turn-off delay is programmed as just
described, it is functional during that delay.

* When activated, it can be programmed to sound for
three 1-second beeps or continuously for 2-90
seconds. It then turns off until another cal is
received.
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3.15 MICROPHONE OFF-HOOK DETECT

The microphone hanger can be connected to
chassis ground and the radio programmed to detect an
off-hook condition (Hangup Box Monitor selected).
The following operation then occurs when the micro-
phone is taken off-hook:

Conventional Channel Selected - Scanning tempo-
rarily halts (if applicable) and the Monitor Mode
described in Section 4.3 is enabled. However, the
receiver unsguelches only if acarrier is detected.

SMARTNET/SmartZone/P25 Trunked Channel
Selected - Scanning temporarily haltsif applicable.

If the off-hook condition is not detected (Hangup
Box Monitor not selected), the microphone hook state
has no affect on radio operation.

3.16 SCANNING
3.16.1 INTRODUCTION

Scanning monitors the channels in the scan list
for messages the transceiver is programmed to receive.
When a message is detected, scanning stops and the
message is received. Shortly after the message is
complete, scanning resumes (unless it has been
disabled).

If the microphone off-hook condition is detected
(Hangup Box Monitor selected by programming),
scanning stops and sel ective squelch (such as Call
Guard CTCSS or NAC/group ID detect) isdisabled on
conventional channels. If the off-hook condition is not
detected, taking the microphone off-hook has no affect
on transceiver operation.

There are two scan modes available: Standard and
Radio Wide. The standard type is unique to the type of
channel selected, and the Radio Wide type is the same
for al channel types. Only one type of scanning can be
enabled at atime. Therefore, if standard scanning is
enabled when the Radio Wide Scan switch is pressed,
standard scanning is automatically disabled and vice
versa. Refer to the following for more information.
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3.16.2 STANDARD SCANNING

Standard scanning monitors only channels that
are the same type as that currently selected. For
example, if aconventional channel is selected, only
conventional channels are scanned and likewise for
SMARTNET/SmartZone and Project 25 trunked
channels. For more information on scanning functions
unique to these operating modes, refer to Sections 4.11
and 5.11. Standard scanning operates as follows.

* To turn standard scanning on, pressthe SCAN
option switch. Scanning is enabled when arotating
1" isindicated in the right status display as follows
and “SCAN ON” is briefly displayed.

Scan Enable Indicator J

* Toturn scanning off, pressthe SCAN option switch
again. On conventiona channels, this may also
select another list, so several presses may be
required (see Section 4.11). Scanning is disabled
when “SCAN OFF” ishriefly displayedand { isno
longer indicated in the status display. -

* |f the zone or channel is changed while scanning is
selected, scanning continues on the same or a
different scan list (see Section 3.17.1).

NOTE: Each SMARTNET/SmartZone and P25 trunked
channel can be programmed so that scanning is auto-
matically enabled when the channel is selected.

3.16.3 RADIO WIDE SCANNING

NOTE: Use radio wide scanning only if two types of
channels need to be scanned at the same time such as
conventional and SMARTNET/SmartZone. Otherwise,
use the more efficient standard scanning because there
is less chance of missed calls.

Radio wide scanning monitorsthe channelsin the
preprogrammed radio wide scan list. Thislist may
contain up to 16 channels of any type assigned to any
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zone (see scan list description in Section 3.17.1).
Radio wide scanning is turned on and off by the RWS
option switch as follows. If this switch is not
programmed, radio wide scanning is not available.

* To turn radio wide scanning on, pressthe RWS
option switch and “RSCN ON” isbriefly displayed.
In addition, I is displayed the same as with stan-
dard scanning.

* To turn radio wide scanning off, press the RWS
option switch again and “RSCN OFF” is briefly
displayed and ,‘"‘ isno longer displayed.

* |f the zone or channel is changed while radio wide
scanning, scanning continues normally.

3.16.4 SCAN RESUME DELAY

When amessage is received or transmitted while
scanning, there is a delay before scanning resumes.
The delay after receiving a call prevents another
message from being received before a response can be
made. The delay after transmitting acall ensuresthat a
responseis heard instead of another message occurring
on some other channel.

Separate delay times are programmable for radio
wide and standard scanning. With radio wide and
conventional standard scanning, delays of 0-7.5
seconds are programmable in 0.5-second steps. With
SMARTNET/SmartZone standard scanning, adelay of
2-10 seconds can be programmed in 0.5-second steps.

3.16.5 TRANSMITTING IN THE SCAN MODE

If the transmitter is keyed while scanning is
enabled, transmissions occur on various channels as
follows.

Conventional Operation - Transmissions can occur on
the priority, selected, or receive channel. Refer to
Section 4.11 for more information.

SMARTNET/SmartZone Operation - If scanning is
halted to receive a message, programming deter-
mines if transmissions occur on the selected or
receive channel. Transmissions at other times occur
on the selected channel.
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3.16.6 NUISANCE CHANNEL DELETE

With standard scanning, channels can be tempo-
rarily deleted from the scan list, for example, if
messages on a channel become annoying. This feature
is not available with radio wide scanning. Channels
can a'so be permanently added or deleted by editing
the scan list as described in Section 3.17.5. Proceed as
follows to temporarily delete a channel:

NOTE: The selected channel and also conventional
priority channels cannot be deleted from the scan list.

1. While receiving a message on the channel to be
deleted, press and hold the SCAN option switch
until atone sounds (approximately 2 seconds).

2. The channd isthen deleted and scanning of the
remaining channelsin the scan list resumes.

3. Deleted channels are added back into the scan list if
any of the following events occur:

* Scanning isturned off and then on again using the
SCAN switch.

* Transceiver power isturned off and then on again.

* Thescan list is reselected by changing channels
(SMARTNET/SmartZone) or using the SCAN
option switch (conventional).

3.17 SCAN LISTS

NOTE: A scan list is simply the channels that are
scanned when scanning is enabled.

3.17.1 STANDARD MODE SCAN LISTS
NOTE: The selected channel is always scanned.

With all operating modes, as many standard scan
lists as are required can usually be programmed (up to

256). The only limitation is the available memory.
Each list can include up to 256 channels'talk groups.

Scan List Select - Refer to “Selecting a Scan List”
which follows for information on selecting a scan list.

Scan List Edit - Refer to “Programming a Scan List”
which follows for information on editing a scan list.
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3.17.2 RADIO WIDE SCAN LIST

With radio wide scanning, thereis only one scan
list and it can include up to 16 channels of any type.
For example, it could include six conventional chan-
nels and ten SMARTNET/SmartZone channels. The
channelsin thislist are not user programmable.

3.17.3 DETERMINING WHICH CHANNELS ARE
IN SCAN LIST

Channelsin the radio wide and conventiona stan-
dard scan lists are determined as follows. Channelsin
the SMARTNET/SmartZone and P25 Trunked stan-
dard scan lists are indicated only when editing alist.

1. Enable Standard scanning to view the standard list
or Radio Wide scanning to view the radio wide scan
list (the procedure is on page 13). Also select the
scan list if applicable as described in the following
“Selecting a Scan List” description.

2. Select the desired zone and then scroll through the
channels by rotating the Select switch. When the
displayed channel isin the scan list (scanned
normally), the ,“'( symbol is displayed next to the
zone number as shown in the following illustration.

e T, 1
Iy !’ vl i

Scan List Indicator J chnl

No.

i I\
I _nm I

3.17.4 SELECTING A SCAN LIST

Conventional Operation - The scan list is user select-
able by the SCAN option switch. Refer to Section 4.11
for more information.

SMARTNET/SmartZone/P25 Trunked Operation -
The scan list can be temporarily changed if the Scan
(List) Select option switch is programmed. Refer to
Section 5.11 for more information.

3.17.5 EDITING A SCAN LIST

If the SCN ED (Scan Edit) option switchis
programmed, standard scan lists can be user edited as
follows (all operating modes):
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. Make sure that both standard and radio wide scan-

ning are off (the rotating | icon is not indicated in
the right status display). Sel ect a conventional,
SMARTNET/SmartZone, or P25 Trunked channel
corresponding to the scan list being edited.

. Select the scan list edit mode by pressing the SCN

ED option switch. Thismodeisindicated by a
triangle in the upper left corner of the display (see
Figure 2-3 on page 8.).

. If applicable, select thelist to be edited by rotating

and then pressing the Select switch. The selected
scan listisindicated as“LIST x” asdescribed in the
preceding section. If user programming is disabled
onalist, “NO EDIT” is momentarily displayed and
it cannot be edited (conventional channels only).

. Select the channel you want to add or delete by

rotating the Select switch. After the last channel in
the current zone is displayed, thefirst valid channel
inthenext zoneisdisplayed andviceversa. Listsare
limited to 256 channels. If an attempt ismadeto add
more than 256, “LIST FULL" isdisplayed and a
channel must be deleted before another can be
added.

NOTE: A conventional priority channel cannot be
deleted (see Section 4.11.4).

. If the selected channédl isin the scan list (scanned),

the /\"( symbol is displayed next to the zone number
as described on page 15. To change the scan list
status of the displayed channedl, press the Select
switch.

With conventional channels only, if the selected
scan list is programmed with afixed priority
channel (see Section 4.11.4), the next press of the
Select switch makesthe current channel the priority
channel. The “P” isthen indicated in the left status
display next to the zone number to indicate that it is
apriority channel. Pressing the Select switch again
takes the channel out of the scan list.

. To exit this mode and save the changes, press the

SCN ED option switch again.
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3.18 SECURE COMMUNICATION
3.18.1 INTRODUCTION

This transceiver may be equipped to provide
secure communication on some or al channels. This
feature encrypts the voice so that it can be understood
only by someone using atransceiver equipped with a
similar encryption device and encryption codes.

When a secure call isreceived or transmitted,
@ isindicated in the display. If equipped with the
Clear/Secure option switch and the current channel is
programmed to alow switch selection, secure commu-
nication can be manually enabled and disabled by that
switch. Otherwise, channels are strapped to Clear or
Coded operation. Secure communication can be
programmed on a per channel basis to operatein
various ways. Refer to the following for more infor-
mation:

3.18.2 CONVENTIONAL CHANNELS

On conventional analog channels, the protocol
that can be used to provide secure communication is
SecureNet™ DES or DES-XL encryption.

On conventional digital (Project 25) channels, the
SecureNet DES-OFB protocol is used. In the receive
mode, clear and secure messages are always automati-
cally detected.

3.18.3 SMARTNET/SMARTZONE AND P25
TRUNKED CHANNELS

On SMARTNET/SmartZone analog channels,
SecureNet DES or DES-XL protocol can be selected.
On SMARTNET/SmartZone and P25 Trunked digital
channels, only the DES-OFB protocol is available.
Talk groups can be strapped to Clear, Coded, or
Switch selectable, and clear and secure messages are
always autodetected.

The following calls require their own encryption
key selection: emergency, failsoft, patch, telephone,
private, and system-wide.

3.18.4 SECURENET

SecureNet is a proprietary Motorola protocol that
digitizes the voice and then encrypts it using the DES
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or DVP algorithm. The SecureNet protocolsinclude
the following:

* DVP(Digita VoicePrivacy) isan earlier encryption
method that is self synchronizing using cipher feed-
back. It was originally designed to be used by
anyone needing protection from unauthorized
eavesdropping.

* DES (Data Encryption Standard) provides the
highest level of security, and also uses cipher feed-
back. It was originally designed to be used only by
the Federal government.

* DVP-XL/DES-XL - A disadvantage of theDVPand
DES encryption typesis reduced communication
range when compared to clear voice. The DES-XL
and DVP-XL methods were designed to provide
better range but at the cost of lower voice quality.
They use adifferent type of feedback called counter
addressing.

* DES-OFB - A form of DES encryption for digital
channels that uses output feedback. This protocol
does not result in the degraded range that occurs
with analog channels.

The transmission mode (DES/DES-XL) is
selected by the programming software for each
SecureNet analog channel. If achannel is programmed
for DES-XL, it will also receive DES, but transmis-
sions always occur in DES-XL.

3.18.5 HARDWARE (ENCRYPTION) KEYS
General

NOTE: A constant power supply must be connected to
the transceiver to maintain the encryption keysin
memory. Therefore, if equipped with these keys, do not
remove the radio from battery power or disconnect the
battery for extended periods (typically 8 hours or
more).

Each SecureNet channel is assigned a hardware
key from 0-15. Thisisthe hardware location of the
encryption key to be used. The keysin these locations
are loaded into the radio using the Motorolaor PC key
loader. The keyloader converts an input of approxi-
mately 20 charactersinto the “key” that isloaded into
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theradio. Thereis amaximum of 16 keys that can be
loaded into the radio at one time.

NOTE: Thereisa security feature that automatically
erases the encryption keys when the bottom cover is
removed. This function is performed by a push button
switch Sl on the logic board.

As stated in the above “NOTE”, the transceiver
must be connected to an unswitched power source to
preserve the encryption keys in memory. However,
there is a storage capacitor (C173, 0.22 uF) which
maintains the 5-volt supply (and the encryption keys)
for aminimum of approximately 8 hoursif power is
temporarily lost.

If an attempt is made to transmit a secure
message without loading the corresponding key,
“KEYFAIL” isdisplayed. The message must then be
transmitted in the clear mode (thisis possible only if
the channel is strapped to “switchable” as described
below) or the key must be loaded.

SecureNet Key Selection

NOTE: Thisfeature is available on conventional
channels only.

When multiple hardware keys are programmed
(see preceding information), the Hardware Key Select
option switch can be programmed to allow selection of
another key for the channel. This feature permanently
selects another key for the channel (cycling power or
selecting a different channel does not reselect the orig-
inal key). Therefore, to switch back to the original key,
it must be manually reselected. Proceed as follows to
select akey:

1. PresstheHardware Key Select switch and HWKEY
x isdisplayed. The “x” indicates the current key
selection from 0-15.

2. Rotate the Select switch to display the desired key
and then pressthe Select switchto select it. Pressthe
Hardware Key Select switch again to return the
display to normal operation.

3.18.6 CLEAR/SECURE STRAPPING

Transmissions on an analog channel arein the
clear mode if the channel has been strapped to the

clear mode by programming, and in the SecureNet
mode if it has been strapped (fixed) to SecureNet. If
the channel has been strapped to “ switched”, the mode
is selected by the Clear/Secure option switch. When a
message is received or transmitted in the secure mode,

@ isdisplayed.

If the channel has been strapped “ Clear” and the
option button selects the “ Secure” mode on power up
and atransmission is attempted, “ Clear Only” is
displayed and transmitting is disabled. Conversely, if
the channdl is strapped “ Secure” and the option button
selects the “Clear” mode on power up and a transmis-
sion is attempted, “ Secure Only” is displayed and the
transmitter is disabled.

3.18.7 460 SCRAMBLING

The 460 Scrambling protocol is a proprietary
Transcrypt protocol that is compatible with the stand-
alone scrambling option from Transcrypt. The 460
type of scrambling is no longer available with 5300
transceivers.

3.18.8 TRANSMIT MODE OPTIONS

The following transmit options are available
when SecureNet encryption is selected:

Clear - All callsare in the clear mode unless
responding to a secure call. If the response is then
made within the delay time (see Section 3.16), it
occurs in the secure mode.

Coded - All cals are made in the selected secure
mode.

Switched - The mode is selected by the Clear/Secure
switch. When the clear mode is selected by this
switch, “CLEAR” isflashed, and when the secure
mode is selected, “SECURE” isflashed.

3.18.9 RECEIVE MODE OPTIONS

With the SecureNet protocol, the following
receive options can be programmed:

No Autodetect - Only signals coded like the transmit
signals are received.
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Secure Autodetect - Both clear and SecureNet signals
are automatically detected. This mode is automati-

cally selected if the transmit mode is switch selectable.

Proper Key Autodetect - Anincoming SecureNet
call is compared against all of the available keys
programmed into the radio. If amatch is found, the
call is decrypted using matched key.

3.19 TRANSCEIVER OPERATING MODES
3.19.1 GENERAL

Each selectable channel can be programmed for
the conventional, SMARTNET/SmartZone, or Project
25 (digital) trunked operating mode. For example,
Zone 1/Channel 1 could be a conventional channel,
Zone 1/Channel 2 aSMARTNET channel, and so on.
Consult your system operator to determine the type or
types of operation programmed in your transceiver.
More information on these modes follows.

3.19.2 CONVENTIONAL MODE

Thisis anon-trunked operating mode which
accesses independent radio channels (there is no auto-
matic access to several channels). Selecting a conven-
tional channel selects atransmit and receive frequency
and other channel parameters such as squelch control
coding.

Conventional channels can be either standard
(analog) or Project 25 (digital). With digital operation,
the DSP (Digital Signal Processor) converts the audio
signal to digital datawhich is sent over the air as
complex tones. Another difference is that analog chan-
nels use Call Guard (CTCSS/DCS) squelch control
and Project 25 channels use aNAC (Network Access
Code) and talk group 1D codes.

With NAC, anumber similar to an ID codeis
transmitted, and for communication to occur, it must
match one programmed in the base equipment and the
mobile(s) being called. In addition, to receive stan-
dard group calls, the receiving mobile(s) must be
programmed to detect the transmitted ID code.

With conventional operation, abusy channel
condition is detected automatically if the busy channel
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lockout (transmit disable on busy) featureis
programmed. Otherwise, it must be detected manually.
An out-of-range condition is not indicated by special
tones or messages as with SMARTNET operation
because there isno initial data exchange with the
repeater that allows this condition to be detected.
Operating features unique to conventional channels
are described in Section 4.

3.19.3 SMARTNET/SMARTZONE MODE

Thisis atrunked operating mode in which auto-
matic access is provided to several RF channels. ID
codes are used to select what maobiles are being called
and what calls are received. Monitoring is performed
automatically and special messages and tones indicate
busy and out-of-range conditions.

SMARTNET and SmartZone operation and
programming is very similar. Basically, SMARTNET
operation is limited to asingle repeater site and Smart-
Zone operation allows automatic roaming between
sites. Enhanced features include roaming (SmartZone
only), telephone, private, and emergency calls, Call
Alert™, and messaging. Either analog or digital
signaling may be used.

When a SMARTNET or SmartZone channel is
selected or the radio is powered up on one of those
channdls, it searches for a control channel. Once a
control channdl is found, the alias (hame) of the
selected channel is displayed and the radio attemptsto
register on the radio system. If acontrol channel could
not be found (because of an out of range condition or
the system ID is not correct, for example), “NO SY S’
is displayed and the radio continuesto search for a
control channel.

The control channel transmits and receives
system information to and from all radios registered on
the system. Therefore, once acontrol channel isfound,
it is continuously monitored for incoming call infor-
mation and is used to make call requests. Theradio
automatically changes to atraffic channel to place and
receive calls and then returns to the control channel
when the call is complete.

Operating features unique to SMARTNET/Smart-
Zone channels are described in Section 5.
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3.19.4 P25 TRUNKED MODE

The P25 Trunked operating features are very
similar to the SmartZone type just described. There-
fore, these modes plus SMARTNET are al described
in the same section (Section 5). Some diffferences
between the P25 Trunking and SmartZone modes are
asfollows:

¢ Digital signaling is aways used with P25 calls.
Either analog or digital signaling may be used for
SmartZone calls.

* Cadlsmadeto aspecific mobileinthe P25 mode are
called Unit Calls. In the SmartZone mode they are
called Private Calls.

* Messaging is not available with P25 calls.

* P25 Trunked telephone calls are not be available
until afuture release.

* The P25 control channel datarate is 9600 baud and
the digital voice datarateis aso 9600 baud. With
SmartZone operation, the control channel datarate
is 3600 baud (both digital and analog calls) and the
narrowband digital voice datarate is 9600 baud.

* The P25 mode uses a system ID, aWide Area
Communications Network (WACN) ID, and an RF
Subsystem ID (RFSS). The SmartZone mode does
not use the WACN and RFSS IDs.

* P25UnitIDscanbe1-16,777,215 (000001-FFFFFF
hex) and SmartZone Unit IDs can be 1-65,535
(0001-FFFF hex).

SECTION 4 CONVENTIONAL FEATURES

4.1 INTRODUCTION

An overview of the conventional operating mode
islocated in Section 3.19.2. Thefollowing information
describes the features unique to conventional standard
(analog) and Project 25 (digital) operation. Refer to
the preceding “ General Operation” section (Section 3)
for information on features common to all operating
modes.

4.2 MONITORING BEFORE TRANSMITTING

With conventional operation, you may need to
manually monitor the channel before transmitting to
make sure that it is not being used by someone else. If
you were to transmit while someone el se was using the
channel, you would probably disrupt their conversa-
tion. With the trunked operating modes, channel moni-
toring is performed automatically. Monitor conven-
tional channels automatically or manually as follows:

Automatic Channel Monitoring

If the selected channel is programmed for Busy
Channel Lockout (also called Transmit Disable On
Busy) feature, monitoring is performed automatically.
Refer to Section 4.4 for more information on this
feature.
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Manua Channel Monitoring

The automatic monitoring just described may
occasionally disable the transmitter when the channel
isnot in use, such as when the repeater has extended
hang time. In this case, you may not want to use it and
the channel must then be monitored manually as
follows:

Busy Indicator - With scanning disabled, note if the
multi-function indicator on the front panel is steady
green. If it isnot, the channel is not being used and
you can transmit your call. If it isgreen, acarrier is
being detected, so the channel may be busy (see next

paragraph).

Monitor Mode - There may be times when the busy
indication is displayed even though no one is using the
channel. Monitoring should then be performed by
disabling Call Guard squelch (or group ID detect on
P25 channels). Thisis usually done by selecting the
Monitor Mode (see following).

4.3 MONITOR MODE
The monitor mode unsguelches the receiver even

if acarrier isnot detected. Therefore, it can be used for
such things as monitoring a channd for all activity
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before transmitting or improving reception when inter-
mittent sguelching makes messages hard to under-
stand. Other Monitor mode features are as follows:

¢ Cdl Guard (CTCSS/DCS) squelch is disabled on
analog channels and NAC and group ID detect are
disabled on P25 (conventional) channels.

* Busy Channel Lockout is overridden (see next
section)

® Scanning temporarily halts

The Monitor Mode is selected as follows;

1. Briefly pressthe MON option switch (if available).
The display then indicates“MON" (see Figure 2-3
on page 8) and the receiver unsquel ches.

2. To disable the monitor mode and return to normal
operation, pressthe MON option switch again.

3. Inthe scan mode, pressing and holding the MON
option switch monitors the scanned channel instead
of the selected channel (if it is different).

Taking the microphone off-hook also selects the
Monitor mode if off-hook detection is enabled (see
Section 3.15). Pressing the SEL SQ option switch
disables Call Guard squelch/P25 group 1D detect but
not scanning and P25 NAC detect (see Section 4.5).

4.4 BUSY CHANNEL LOCKOUT

The Busy Channel Lockout (also called Transmit
Disable on Busy) feature automatically disables the
transmitter if the channel is busy when the PTT switch
is pressed. When the transmitter is disabled by this
feature, “BUSY” isdisplayed, abusy tone sounds, and
the transmitter is disabled.

The Busy Channel Lockout feature can be
programmed to operate as follows. Each conventional
channel can be programmed differently.

Off - Busy channel lockout is disabled and the trans-
mitter keys even if the channel is busy.

Noise - If acarrier is detected on the channdl, the
transmitter is disabled when the PTT switch is pressed.
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Tone (NAC) - If anincorrect Call Guard (CTCSS/
DCS) or P25 NAC code (see Section 1.4) is detected,
the transmitter is disabled when the PTT switch is
pressed. An incorrect code is any code other than the
one programmed for the current channel.

If Busy Channel Override is permitted by
programming, it is possible to transmit even when the
transmitter is disabled by this feature. Simply release
the PTT switch and then quickly pressit again.

4.5 CALL GUARD SQUELCH
4.5.1 INTRODUCTION

Tone or digital Call Guard squelch (also called
CTCSS/DCS signaling) can be programmed on each
conventional analog transmit and receive channel in
any order desired. The reverse burst and turn-off code
are always transmitted and al so detected on channels
programmed with Call Guard squelch.

The Call Guard sguelch feature eliminates
distracting messages intended for others using the
channel. Thisis done by using a subaudible tone or
digital codeto control the squelch. Thistone or codeis
unique to a user or a group on that channel. Thistone
or code is transmitted with the voice signal but is not
heard because it is in the subaudible range and is atten-
uated by afilter. Call Guard squelch must be used in
both the transmitting and receiving transceiver to be
functional.

4.5.2 CALL GUARD SQUELCH ENABLE/
DISABLE

The SEL SQ option switch (if programmed) can
be used to disable receive Cal Guard squelch on
analog channels or group ID code detect on P25 chan-
nel's. When selective squelch is disabled, “NORMAL”
is flashed in the display, and when it is enabled,
“SELECTIVE" isflashed.

When “Normal” is selected, the receiver
unsquelches only if acarrier is detected, and scanning
and P25 NAC detection are not disabled. The selected
mode remains in effect until it is manually changed.
Selecting another channel or cycling power does not
reselect a default condition.
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4.5.3 TONE CALL GUARD SQUELCH

Tone-type Call Guard squelch utilizes subaudible
CTCSStonesfrom 67-254.1 Hz. Although there are 42
tones assigned, those above 33 (210.7 Hz) are normally
not used because of their close proximity to the voice
band which starts at 300 Hz. In addition, tones 11 (97.4
Hz), 39 (69.3 Hz), 40 (206.5 Hz), 41 229.1 Hz), and 42
(254.1 Hz) are normally not used because they may
cause interference with adjacent tones.

A reverse burst is transmitted when the push-to-
talk switch isreleased and also detected when calls are
received. It isa 180-degree phase reversal for aperiod
of time determined by the tone frequency, and it elimi-
nates the squel ch tail (noise burst) in the receiving
transceiver. Both the transmitting and receiving trans-
ceiver must be equipped with this feature for it to be
utilized.

4.5.4 DIGITAL CALL GUARD SQUELCH

Digital Call Guard squelch (CDCSS) uses digital
datainstead of subaudible tones to control the squel ch.
This data consists of continuous repetitions of 23-bit
words. No bit or word synchronization information is
used. When the push-to-talk switch is released, aturn-
off code is transmitted which eliminates the squelch
tail similar to the reverse burst.

Although there are thousands of possible code
combinations with 23 bits, only 83 are unique with the
data scheme used. The number specified when the
code is programmed is actually a seed for a special
algorithm used to generate the 23-bit data word. The
dataistransmitted at arate of 134.4 bits per second.
Therefore, approximately six words are transmitted
each second. When the datais decoded, 23-bit samples
are taken and then the bits are rotated to determineif a
valid code was received.

455 SELECTING CALL GUARD CODE

NOTE: Call Guard codes may be permanently repro-
grammed by keypad programming (see Section 4.14).

A different CTCSS/DCS/NAC squelch code can
be temporarily selected if the Squelch Code Select
option switch and a CTCSS/NAC code list have been
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programmed. This feature allows the normal transmit
and receive Call Guard programming to be tempo-
rarily overridden with a code selected from thislist.

The CTCSS/DCS/NAC list is programmed with
up to sixteen tone (CTCSS) or digital (DCS) Call
Guard codes. In addition, for operation on Project 25
channels, each position can be programmed with an
NAC code.

When the Call Guard code is changed using this
feature, it remains selected even if other channels are
selected. When scanning, the selected code also
appliesto al scanned channels. If both analog and
digital (Project 25) channels can be selected or
scanned, the CTCSS/DCS code for the selected posi-
tion is used for analog channels and the NAC code for
the selected position is used for P25 channels. If a
channdl is programmed for mixed mode operation, the
sel ective squelch type (analog or digital) programmed
for the transmit mode determines the selective squelch
type used.

Proceed as follows to select a preprogrammed
Call Guard code:

1. Pressthe Squelch Code Select option switch and
then rotate the Select switch to select the desired
position. Thedisplay indicates” SEL SQ xx” where,
“xx” isthe selected code from 1-16.

2. Toselectthedisplayed codeand returntothenormal
display, pressthe Squelch Code Select switch again.

3. To check which code is selected, press the Squelch
Code Select switch onceto display the current selec-
tion and then again to return to normal operation.

4. To return to the normal selective squelch codes,
select “DEFAULT” inthismode. The normal codes
are also automatically reselected whenever trans-
ceiver power iscycled or atalk-around channel is
selected.

4.6 PENALTY TIMER
A penalty timer may be programmed on conven-

tional channelsto prevent transmissions for a short
period of time after the time-out timer disables the
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transmitter (see Section 3.9). The penalty timer starts
when the PTT switch is released after the transmitter
has been disabled. If the PTT switch is pressed during
the penalty time, the time-out indication occurs again.
When the penalty timer expires, a beep sounds and the
transmitter can then be keyed.

4.7 CONVERSATION TIMER

A conversation timer can be programmed on
conventional systemsin addition to the time-out timer
(see Section 3.9). Thistimer limits that total length of
aconversation rather than just the length of each trans-
mission as with the time-out timer. The following is
more information on this timer.

® |t can be programmed for times up to 7.5 minutes.

* |tisreset when the time between transmissions
exceeds the time programmed for the penalty timer.

* A warning beep sounds 5 seconds before this timer
disables the transmitter.

* When thistimer disables the transmitter, a contin-
uous tone sounds and the red transmit indicator
turns off. The PTT switch must then be released
until the penalty timer expires (indicated by a beep).

4.8 REPEATER TALK-AROUND

Normally, al transmissions go through a repeater
which usually increases range. However, there may be
times when amobileis out of range of the repeater and
therefore unable to talk to anyone even though the
mobile being called is only a short distance away. To
allow communication in this situation, repeater talk-
around can be selected. Transmissions then occur on
the receive frequency which permits direct mobile-to-
mobile communication.

Repeater talk-around can be selected if the RTA
option switch is programmed. When talk-around is
enabled by this switch, “RTA ON” isflashed in the
display, and when it is disabled, “RTA OFF” is
flashed. Thisfeature remains enabled during scanning,
and changing channels or turning power off does not
change the sdlected condition. Talk-around is available
on conventional channels only.
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4.9 DISPLAYING TRANSMIT/RECEIVE
FREQUENCY

If the DISP option switch is programmed, it can
be used to display the channel frequency in megahertz.
Pressing this switch toggles between displaying the
standard channel alias and the frequency. The receive
frequency is displayed while receiving and the
transmit frequency is displayed while transmitting.
Thisfeature is available on conventional channels
only.

4.10 EMERGENCY MODE

An EMER option switch may be programmed on
conventional channelsto alert adispatcher or someone
€else of an emergency condition.

When this switch is pressed with a Project 25
(digital) channel selected, all transmissions have the
emergency flag set. Scanning is disabled and the trans-
ceiver remains in the emergency mode until power is
cycled.

Emergency conditions are not transmitted when
an analog channel is selected. However, if it is pressed
on an analog channel and a Project 25 channel is
sel ected before power is turned off, the emergency
condition is transmitted on the Project 25 channel as
just described.

4.11 CONVENTIONAL MODE SCANNING
4.11.1 GENERAL

Channel scanning features common to all oper-
ating modes are described in Sections 3.16 and 3.17.
The following information describes features unique
to conventional operation.

4.11.2 SELECTING A SCAN LIST

Conventional mode scan lists are selected by
repeatedly pressing the Scan option switch. For
example, if three scan lists are programmed, the first
press of the Scan switch activates scanning and scan
list 1, the second press activates scan list 2, the third
press activates scan list 3, and the fourth press disables
scanning and then the cycle repeats. The currently
selected scan list isflashed in the display as“SCAN

Revised August 2002
Part No. 001-5300-007CD-NR



CONVENTIONAL FEATURES

LIST x”, where “x” isthe scan list number. Scanning
is disabled when “SCAN OFF” is displayed and the
scanning indicator | # turns off.

4.11.3 TRANSMITTING IN SCAN MODE

Each conventional scan list can be programmed
for one of the following modes. These modes deter-
mine if priority sampling occurs and a so the channel
on which transmissions occur while scanning. Refer to
the next section for more information.

No Priority - No priority channel sampling occurs
when the list is selected. The radio transmits on the
selected channel.

Priority/Tx Priority - Priority sampling occurs and
the priority channel is the one programmed in the
selected scan list. The radio transmits on the priority
channel.

Priority/Tx Selected - Priority sampling occurs and
the priority channel is the one programmed in the
selected scan list. The radio transmits on the selected
channel.

Priority on Selected - The priority channel is always
the selected channel. The radio transmits on the
selected channel.

Talkback - No priority sampling occurs. The radio

transmits on the channel of acall while scanning is
halted. Then once scanning resumes, it transmits on
the selected channel.

4.11.4 PRIORITY CHANNEL SAMPLING

NOTE: The following describes priority sampling
when scanning conventional channels. Priority
sampling when scanning SMARTNET/SmartZone/P25
Trunked channelsis described in Section 5.11.2.

General

The priority channel sampling feature ensures
that when listening to messages on a non-priority
channel when standard scanning, messages on the
priority channel are not missed. The transceiver can be
programmed as just described so that the priority

channel is afixed channel programmed in the current
scan list, the currently selected channel, or not used.

When scanning and the selected channel isa
priority channel, (selected and preprogrammed??)” P”
isindicated in the left status display next to the zone
number as follows:

cr e o
Cr_ndrmv_aenw § _4r

Priority Indicator —4

The conventional priority channel is sampled
only when scanning conventiona channels. It does not
occur with radio-wide scanning, when listening to a
SMARTNET/SmartZone/P25 Trunked call, or when
transmitting. A series of “ticks’ may be heard when
the priority channel is sampled whilelistening to a
message on some other conventional channel.

\ \

AN L
Al

The priority sampling times are programmed by
the following parameters:

L ookback Time A - Thistime determines how often
the priority channel is checked for activity. Times of
0.25-4.00 seconds in 0.25-second steps can be
programmed.

L ookback Time B - Thistime determines how often
the priority channel is checked once an incorrect Call
Guard (CTCSS/DCS) or NAC codeis detected. Since
it takes much longer to detect an incorrect Call Guard
signal than a carrier, thistime should beréatively long
to prevent the interruptions from making a message
difficult to understand. Times of 0.5-8.0 seconds can
be programmed in 0.5-second steps.

Changing The Priority Channgl

NOTE: The priority channel can also be changed
when editing a scan list as described on Section
3.17.5.

If aspecific priority channel is associated with
the current scan list, it can be changed if the PRI SEL
option switch is programmed. Proceed as follows:
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1. Make sure that both standard and radio wide scan-
ning are off (the rotating }_’,’ iconisnot indicated in
the right status display).

2. Sdlect the channel that you want to be the priority
channel using the Select switch in the normal
manner. If the channel isin adifferent zone, also
select the appropriate zone.

3. Pressthe PRI SEL option switch and “P” isindi-
cated in the left status display as just described to
indicate that the sel ected channel isnow the priority
channel.

4.12 STANDARD CONVENTIONAL CALLS

Standard conventional calls can be placed to other
mobile units monitoring the selected channel. The
proper coded Call Guard squelch tone or code may
need to be transmitted by your transceiver for them to
receive your call (see Section 4.5).

Placing a Standard Conventiona Call

1. Turn power on and set the volume as described in
Section 3.1 on page 9. Select the channel
programmed for the mobile you want to call (see
Section 3.6 on page 10).

2. Monitor the channel automatically or manually as
described in Section 4.2 on page 19.

3. Pressthe PTT switch and the call proceeds as
follows:

* |f the Busy Channel Lockout featureis
programmed on the channel, the transmitter is
automatically disabled if the channel is busy (see
Section 4.4).

¢ Otherwise, busy and out-of-range conditions are
not indicated and speaking can begin after moni-
toring the channel.

4. Press (and hold) the PTT switch to talk and release
it to listen. When the call isfinished, place the
microphone back on-hook.
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Receiving a Standard Conventiona Call

1. Select or scan the channel programmed for the call
you want to receive (refer to Section 4.11 for more
scanning information).

2. When the call isreceived, take the microphone off-
hook and pressthe PTT switch to talk and release it
to listen. If scanning, you may have to respond
before scanning resumes to ensure that the response
occurs on the channel of the call.

3. When the call isfinished, place the microphone
back on-hook.

4.13 PROJECT 25 MODE FEATURES
4.13.1 VIEWING INDIVIDUAL ID

Each transceiver which operates on Project 25
(digital) channelsis assigned an eight-digit individual
ID. This number isunique for each transceiver and can
be any number from 1-16,777,216. When power is
turned on with a Project 25 channel selected, thisID is
briefly displayed.

4.13.2 GROUP IDS

Each Project 25 channel is programmed with a
group 1D that determines which group of mobiles will
receive the call. A call isreceived on achannel if a
selected or scanned channel is programmed with that
group 1D and the correct NAC is detected (see
following). Group IDs can be any number from
0-65,535. Group ID detect can be disabled by the
Normal/Sel ective squel ch function described in
Section 4.5.

4.13.3 CODED SQUELCH

Project 25 conventional channels also useaNAC
(Network Access Code) to control which calls are
received on a channel. The NAC can be 0-4095, and
each transmit and receive channel can be programmed
for adifferent code. Other operation, such as moni-
toring before transmitting, is similar to that of standard
analog channels. NAC (and group ID) detect can be
disabled by the monitor mode described in Section 4.3.
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4.13.4 CHANGING TALK GROUP ASSIGNED TO
A CHANNEL

Group calls are placed by simply selecting the
channel programmed for the desired group, monitoring
the channel if required, and transmitting. If the TG
SEL option switch is programmed, the talk group
assigned to a channel can be changed by the user. The
new talk group continues to be assigned to the channel
even after radio power is cycled or another channel is
selected. To change a channel talk group, proceed as
follows:

1. Select the channel to be changed and then pressthe
TG SEL option switch.

2. Rotate the Select switch to display thetalk group to
be assigned to that channel. Talk groups are indi-
cated by auniqueidentification in the al phanumeric

display.

3. To sdlect that talk group and return to normal oper-
ation, pressthe TG SEL switch again or pressthe
Select switch. If talk group selection has been
disabled on the channel by programming, the talk
group does not change, “NO LIST” isdisplayed,
and atone sounds.

4.13.5 UNIT (INDIVIDUAL) CALLS

Unit calls (also called Individual Calls) can be
placed to a specific radio on Project 25 channels If the
CALL option switch is programmed. Only the indi-
vidua 1D of thetarget radiois sent (atalk group ID is
not sent). The mobiles that can be called are prepro-
grammed in the unit call list.

To receive a unit cal, the RF channel of the call
must be selected or scanned and the correct NAC and
unit ID must be detected. The ID of thecaling radio is
then transmitted back. To respond to the call, the trans-
ceiver must be programmed with the unit ID option
switch, and have a Unit Call programmed with the ID
of the calling mobile.

Place and receive a Unit Call asfollows:

1. Totransmit aunit call, pressthe CALL option key.
The alias (tag) of the last Unit Call is displayed.
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2. If required, rotate the Select switch to display the
desired call. The aliasand ID of the unit cals that
have been programmed are alternately displayed.

3. Pressand then release the PTT switch. Ringing is
then heard and “WAIT” displayed to indicate that
the mobile isbeing rung. To disable thisringing but
not the call, briefly pressthe PTT switch again.
Ringing occurs for 20 seconds or until the call is
answered, whichever occursfirst.

4, Whenaunit ID call isreceived, two beeps sound (if
tones are enabled), and “Call Rcvd” and the alias or
frequency of the currently selected talk group are
alternately flashed.

Thetransceiver may also be programmed to display
the alias of the channel on which the call is being
received (if it is not the same as the selected
channel) and/or the ID of the mabile placing the
cal.

5. Torespond, select the Unit Call mode by pressing
the CALL option key. The following operation then
OCCUrs:

¢ |f aunit call has been programmed with the ID of
the calling mobile, it isautomatically selected. A
response can then be made without changing the
selected channel.

¢ |f no Unit Call has been programmed with the ID
of the calling mobile, a response may have to be
made in the standard mode.

If the call timer times out (set by programming)
or the channel is changed before a response is made,
the unit call mode is exited.

4.14 KEYPAD PROGRAMMING

NOTE: The Keypad programming feature is available
to Federal Government users only. Users regulated by
the Federal Communications Commission are not
allowed to have this feature.

Introduction

Keypad programming is available on Federal
radios if the PROG option key is programmed. It is
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then selected by simply pressing that switch (password
entry is not required). The keypad programming mode
isindicated by “CHNG ZONE”" and atrianglein the
display asfollows:
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Keypad programming allows conventional
channel parameters such as the transmit and receive
frequency and Call Guard squelch code to be changed.
In addition, several conventional mode timers can be
changed. It cannot be used to reprogram disabled
channelsor P25 Trunked and SMARTNET/SmartZone
information.

4.14.1 MENU STRUCTURE

A menu system is used to select parametersto be
changed in the keypad programming mode. Rotate and
press the Select switch to scroll through and select the
avail able parameters which are asfollows. Refer to the
descriptions which follow for more information:

* CHNG ZONE
* CHNG CHAN
* SYSPARMS

* CHAN PARMS

Press the Select switch to select the displayed
parameter. Pressing the Keypad Programming option
switch from one of the main menus exits keypad
programming. Pressing it from other menus returns to
the previous menu. A flowchart showing the keypad
programming mode menu structure follows.

Change Change | System Channel
Zone Channel [~ " | Parameters Parameters
! }
! !
Select Select
Zone Channel Rx Code/NAC [
_ Tx Code/NAC |-
| Scan Hold Timer I<—> 0
[Tx (Time-Out) Timer [«
[ Penalty Timer |« Ch Spacing* ||
[ Conver. Timer |t Squelch Adj*
* Analog only ~ ** Digital only Talk Grp Sel**

Figure 1 Keypad Programming
Menu Flowchart
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4.14.2 ZONE PASSWORD

Your transceiver may be programmed so that a
special password must be entered before the system
and channel parameters of a particular zone can be
changed. A different password may be required for
each zone. Thefirst time a system or channel param-
eter of a password-protected zone is selected by
keypad programming, “ENTER PSWD" is flashed.
The eight-digit password must then be entered by
rotating and pressing the Select switch. After the
correct password is entered, the parameters for that
zone can be reprogrammed normally.

4.14.3 ZONE CHANGE PARAMETER

The“CHNG ZONE" menu parameter selects the
zone containing the conventional channel to be repro-
grammed. It does not change the zone selected for
normal operation.

Press the Select switch to select the “CHNG
ZONE” parameter and then scroll through the
programmed zones by rotating that switch. When the
desired zone is displayed, select it by pressing the
Select switch.

4.14.4 CHANNEL CHANGE PARAMETER

The“CHNG CHAN" menu parameter selects the
conventional channel to bereprogrammed. Disabled or
P25 Trunked/SMARTNET/SmartZone channels
cannot be selected. This does not change the channel
selected for normal operation.

Press the Select switch to display “CHAN CHG”
and then scroll through the programmed channels by
rotating that switch. When the desired channel is
displayed, select it by pressing the Select switch.

4.14.5 SYSTEM PARAMETERS

NOTE: If “ ENTER PSAD” is displayed, the zone
password must be entered as described in the
preceding “ Zone Password” description before
parameters can be selected.

The"SYSPARMS’ menu parameter selects the
conventional mode timer to be reprogrammed (see
following). Press the Select switch to select “SY S
PARMS’ and then rotate that switch to display the
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desired parameter. Then press the Select switch again
to select it.

SCAN TIMER - Selects the Scan Hold timer.
Rotate the Select switch to decrement/increment
the timer in 0.5-second steps (“0” disablesit).
When the desired value is displayed, storeit by
pressing the Select switch.

TX TIMER - Selects the transmit time-out timer.
Rotate the Select switch to decrement/increment
the timer in 15-second steps (“0” disablesit). When
the desired value is displayed, store it by pressing
the Select switch.

PEN TIMER - Selects the penalty timer. Rotate
the Select switch to decrement/increment the timer
in 15-second steps (“0” disablesit). When the
desired value is displayed, store it by pressing the
Select switch.

CONV TIMER - Sdlects the conversation timer.
Rotate the Select switch to decrement/increment
the timer in 30-second steps (“0” disablesit). When
the desired valueis displayed, store it by pressing
the Select switch.

4.14.6 CHANNEL PARAMETERS

NOTE: If“ ENTER PSAWD” isdisplayed, the zone
password must be entered as described in the
preceding “ Zone Password” description before
parameters can be selected.

The“CHAN PARMS’ menu parameter selects
the following conventional channel parameters that
can be reprogrammed. Press Select switch to select the
“CHAN PARMS’ parameter and then rotate that
switch to display the desired parameter. Then pressthe
Select switch again to select it.

RX FREQ - Sets the receive channd frequency. To
select the digit to change or move the cursor to the
right, press the Select switch. Then to display the
desired digit, rotate the Select switch. The frequency is
stored after programming the last digit. If an invalid
frequency is entered, a beep sounds, “INVALID” is
briefly displayed, and the frequency editing mode
continues to be selected.
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TX FREQ - Selects the transmit frequency the same
as RX FREQ above.

Squelch Control (Analog Channel)

RX CODE - Setsthe receive Call Guard (CTCSY
DCS) code. Rotate the Select switch to select the
desired type (CTCSS and DCS). Then press and
rotate the Select switch to select the desired code.
The displayed code is stored after the last digit is
programmed. If an invalid codeis entered, a beep
sounds, “INVALID" is briefly displayed, and the
editing mode continues to be selected.

TX CODE - Selects the transmit codes the same as
RX CODE above.

Squelch Control (Project 25 Channel)

RX NAC - Selects the Network Access Code
(NAC) which can be any number from 0-4095.
Rotate and press the Select switch to enter the
desired code. The displayed codeis stored after the
last digit is programmed. If an invalid codeis
entered, a beep sounds, “INVALID” isbriefly
displayed, and the NAC editing mode continues to
be selected.

TX NAC - Selects the transmit NAC the same as
RX NAC above.

TX POWER - Selects the desired power output level.
Rotate the Select switch to scroll through the
following choices. When the desired setting is
displayed, store it by pressing the Select switch.

* POWER HI - High transmit power

* POWER LO - Low transmit power

* POWER SW - Switchable power selectable by
the High/Low power switch. Thischoiceisnot
availableif that switch is not programmed.

TX TIMER - Enables or disables the time-out timer
on the current channel. Rotate the Select switch to
toggle between the on and off mode, and when the
desired setting is displayed, store it by pressing the
Select switch.

CHAN SPACE (Analog Only) - Selects either wide
or narrow band channel spacing on analog channels
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only. Rotate the Select switch to toggle between
“WIDE"” and “NARROW”, and when the desired
setting is displayed, storeit by pressing the Select
switch.

SQ ADJUST (Analog Only) - Changes the preset
sguelch setting on that channel. The default setting is
“0" and values of —7 to +7 can be selected. Increasing

this setting toward +7 causes the squelch to open
sooner so that weaker signals can be received, and
decreasing it toward —7 causes the opposite to occur.

TG ID (P25 Only) - Sdlects the talk group for the
selected channel. Rotate the Select switch to display
the alias of each preprogrammed talk group and then
pressit to store the desired talk group.

SECTION 5 SMARTNET/SMARTZONE/P25 TRUNKED FEATURES

5.1 INTRODUCTION

An overview of the SMARTNET/SmartZone and
P25 trunked operating modes is located in Section
3.19.3. The following information describes the
features unique to these modes of operation. Refer to
the “General Operation” section starting on page 9 for
information on features common to all operating
modes.

5.2 VIEWING UNIT ID

When power is turned on with a SMARTNET/
SmartZone trunked channel selected, the 5-digit Unit
ID isbriefly displayed as | Dxxxxx. When a P25
channel selected, the 8-digit unit ID from
1-16,777,216 is displayed (see Section 4.13.1).

5.3 STANDARD GROUP CALLS

Standard calls are between you and another
mobile, group of mobiles, or a control station (aradio
in afixed location). Most calls are probably this type.
Proceed as follows to place and receive these calls.

A SMARTNET/SmartZone channel may be
programmed with a Talk Group and/or Announce-
ment Group ID plus an Emergency ID. When acall is
received on a channel programmed with both Talk and
Announcement groups, only the Talk and Announce-
ment group 1Ds are detected. Other IDsin the
Announcement group are detected only if no talk
group is programmed. The emergency ID is used for
the emergency alarm and call (see Section 5.9).
Proceed as follows to place and receive group calls:
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Placing a Standard Group Call

1. Turn power on and set the volume as described in
Section 3.1 on page 9. Select the channel
programmed for the talk group you want to call (see
Section 3.6 on page 10). A regular or announcement
talk group can be selected.

2. If thetalk group is programmed for encryption and
isnot strapped to Clear or Coded, select the desired
mode by pressing the Clear/Secure option switch.
The status of that switch isignored if the talk group
is strapped to Clear or Coded. Refer to “ Secure
Communication” on page 16 for more information.

3. Pressthe PTT switch and begin talking. A talk
permit tone may sound to indicate when talking can
begin. Other indications that may occur are as
follows:

¢ |f in the secure mode and your transceiver is not
programmed with the proper encryption key,
“KEYFAIL" isdisplayed and the call must be
made in the clear mode or the proper key must be
programmed.

* |f the busy tone sounds and “BUSY” isdisplayed,
the system is busy. Release the PTT switch and
wait for the call back toneto sound. Then pressthe
PTT switch within 3 seconds.

* |f acontinuoustone soundsand “NO SYS' is
displayed, you may be out-of-range. Drive closer
or away from shielding objects and try again.
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If your unit ID isinvalid, the call isbeing madeto
aninvalidgroup ID, or group callsare not enabled,
“DISABLED ID"” isdisplayed and an aert tone
sounds.

* |f an attempt is made to change an analog channel
from the clear to the secure mode and thereis no
available secure channdl, “NO SEC” is flashed
and the call continuesin the clear mode.

¢ |f anattempt ismade to change and anal og channel
from the secure to the clear mode, “ SEC ONLY”
is displayed and the call continuesin the secure
mode. (Callson digital channels can be changed if
they are not fixed in the clear or secure mode.)

* |f the Secure mode is selected by the Secure/Clear
option switch and an attempt is made to transmit
on achannel fixed as Clear, “Clear Only” is
displayed and the transmitter is disabled. Like-
wise, “Secure Only” isdisplayed when attempting
to transmit in the Clear mode on achannel fixed as
Secure.

Receiving a Standard Group Call

Group calls are automatically received if a
SMARTNET/SmartZone channel is selected. The
display alternates between the selected channel tag
(alias) and the received talk group tag. The transceiver
may also be programmed so that the individual 1D of
the mobile placing the call is briefly displayed before
this information.

5.4 PRIVATE (UNIT) CALLS

NOTE: With P25 Trunked operation, these calls are
called Unit Calls.

5.4.1 GENERAL

Private callsalow you to place acall to a specific
mobile unit. With SMARTNET/SmartZone operation,
Either the Enhanced Private Conversation™ or Stan-
dard Private Conversation mode may be programmed
depending on the capabilities of theradio system. With
P25 Trunked operation, Unit Calls operate the same
asthe Enhanced Private Conversation mode.???
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Operation in both the standard and enhanced
modes is described in the following information. The
CALL option switch is required to place these calls,
and either that switch or the RESP (Response) switch
is required to receive them. Proceed as follows.

5.4.2 PLACING AN ENHANCED PRIVATE CON-
VERSATION CALL AND P25 UNIT CALL

1. Momentarily pressthe CALL (Private/Unit Call)
option switch. The tag (alias) of the last called
mobileis displayed.

To select another mobile, rotate the Select switch
until the alias for the desired mobile is displayed.

Pressthe PTT switch and one of the following
events then occurs:

¢ |f themabile being calledison theair, “WAIT" is
displayed and ringing is heard until the called
party answersor for 20 seconds, whichever occurs
first. Pressing the PTT or an option switch stops
the ringing but not the call. When the call is
answered, the voice of the called party is heard.

* |f the called mobile does not answer within 20
seconds, acontinuoustone soundsand “NO ANS’
is displayed.

* |f the called mobileisnot on the air, a continuous
tone sounds instead of the ringing tone and “NO
ACK” isdisplayed.

* |f the busy tone sounds and “BUSY” isdisplayed,
the called mobile has answered the call but the
systemisbusy. When the systemisno longer busy,
the call back tone sounds.

* |f your transceiver or the called transceiver is
inhibited or not programmed to make this type of
call or for the requested secure mode, “RSPNS
ONLY” isdisplayed and an aert tone sounds.

* |f your transceiver does not have the proper
encryption key, “KEY FAIL" isdisplayed and the
call must be made in the clear mode by pressing
the C/S (Clear/Secure) option switch (if encryp-
tion is selectable on the channel). Otherwise, the
correct key must be loaded.
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4. When the call isfinished or is not answered, end it
by pressing the CALL option switch and placing the
microphone back on-hook.

5.4.3 PLACING A STANDARD PRIVATE
CONVERSATION CALL

1. Momentarily pressthe CALL (Private Call) option
switch. The tag (alias) of the last called mobileis

displayed.

2. To salect another mobile, rotate the Select switch
until the tag for the desired mobileis displayed.

3. Pressthe PTT switch and one of the following
events then occurs:

* Thecalled party answersthe call.

* Thecalled party does not answer. Pressthe CALL
option switch to end the call.

* |f the selected mobileID isnot valid, “INVALID
ID” is displayed and an alert tone sounds.

¢ |f theradio system is busy, four low tones sound
and “BUSY” isdisplayed. When the system isno
longer busy, the call back tone (four beeps) is
heard and the channel is automatically acquired.
Pressthe PTT switch to continue the call.

¢ |f thecall isin the secure mode and your trans-
ceiver does not have the proper encryption key,
“KEYFAIL” isdisplayed and the call must be
made in the clear mode by pressing the C/S
(Clear/Secure) option switch (if encryptionis
sel ectable on the channel). Otherwise, the correct
key must be |oaded.

4. Whenthecall isfinished or if it isnot answered, end
it by pressing the CALL option switch and placing
the microphone on-hook.

5.4.4 RECEIVING A PRIVATE OR UNIT CALL
(ALL TYPES)

1. When aprivate call or P25 Trunked unit call is
received, “CALL RCVD” isdisplayed and arecur-
ring call tone sounds.
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2. To answer the call, pressthe CALL (Private/Unit
Call) option switch and then the PTT switch and
begin speaking. The unit ID of the calling mabileis
displayed. More information follows:

* |f the PTT switch is pressed before the CALL
switch, the call is transmitted as a group call.

¢ |f privatecallsarenot permitted (CALL switch not
programmed) pressthe RESP (Call Response)
option switch to respond.

* The call must be answered within 20 secondsor it
is automatically terminated.

* |f the system is busy when aresponse is made,
“BUSY” isdisplayed and the busy tone sounds.

5.5 TELEPHONE CALLS
5.5.1 GENERAL

NOTE: Telephone calls are currently not availablein
the P25 Trunked mode.

Telephone calls allow you to place and receive
calls over the public telephone system using your
transceiver. The type of call (secure/clear) is deter-
mined by the mode selected by the C/S (Clear/Secure)
option switch. Telephone calling is programmed to
operate in one of the following modes:

¢ Disabled (telephone calls not available)

* Answer-only capability

* Telephone numbers can be selected from aprepro-
grammed list only (direct dialing is not available)

5.5.2 PLACING A TELEPHONE CALL

1. Witha SMARTNET/SmartZone channel selected,
momentarily pressthe PHONE option switch. The
tag (alias) of the last called telephone number is

displayed.

2. If required, rotate the Select switch to display the
desired number. The tag of each number is

displayed.

3. Pressand then release the PTT switch and
“DIALING” isdisplayed. One of the following
conditions then occur:
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* |f the accessis successful, adial tone sounds and
the dialed number is displayed and sent. Either
ringing or a busy signal isthen heard aswith a
standard telephone call. When the called party
answers, pressthe PTT switchtotalk and releaseit
to listen (since the transceiver operates half-
duplex, it is not possibleto talk and listen at the
same time).

Each timethe PTT switch isreleased, a go-ahead
toneis sent to the landside party to indicate when
they can respond. To dial a number after the
connection ismade, pressthe PTT switch and dia
the number using the microphone keypad (if avail-
able).

* |f the selected telephone number is not valid,
“INVALID” isdisplayed and an alert tone sounds.
Select avalid number.

¢ |fthesystemisbusy, “BUSY” isdisplayed and the
busy tone sounds. The call will automatically
proceed when the system becomes available.

¢ |f you are out-of-range or the radio cannot be
accessed for some reason, “NO PHONE” is
displayed and an alert tone sounds.

¢ |f theinterconnect call you are making or the
sel ected securemodeisnot authorized, “ REJECT”
is displayed and an alert tone sounds.

* |f your transceiver does not have the proper
encryption key, “KEY FAIL" isdisplayed and the
call must be made in the clear mode by pressing
the C/S (Clear/Secure) option switch (if encryp-
tion is selectable on the channdl). Otherwise, the
correct key must be loaded.

4. Whenthetelephonecall isfinished or it could not be
completed for some reason, end it by pressing the
PHONE option switch and placing the microphone
back on-hook.

5.5.3 RECEIVING A TELEPHONE CALL

1. When atelephone call isreceived, “ringing” similar
to a standard telephoneis heard and “PHONE” is

displayed.
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2. Toanswer thecall, pressthe PHONE option switch
and pressthe PTT switch to talk and release it to
listen (since the transceiver operates half duplex, it
is not possible to talk and listen at the same time).

3. When the call isfinished, end it by pressing the
PHONE option switch and placing the microphone
back on-hook.

5.6 CALL ALERT

The Call Alert™ feature allows pages to be sent
and received. With SMARTNET/SmartZone opera-
tion, either the Enhanced Private Conversation™ or
Standard Private Conversation mode may be
programmed depending on the capabilities of theradio
system. With P25 Trunked operation, operation is
similar to the enhanced mode.

Answering a Page

1. When apageis received, four beeps sound and
“PAGE” isdisplayed. The ID of the mobile paging
you is stored as the last ID received.

2. Toclear or ignorethe page, pressany option switch.
If the PTT switch is pressed, agroup call is placed
on the selected channel.

3. To answer the page as a private or unit call (see
page 29), pressthe CALL (Private/Unit Call) option
switch and the tag (alias) of the mobile paging you
isdisplayed. Pressthe PTT switch and respond. One
of the conditions that follow may also occur:

NOTE: P25 trunked pages operate the same as this
enhanced mode.

Enhanced Private Conversation™ Mode

¢ |f the mobile being called is on the air, ringing is
heard until the called party answers or for 20
seconds, whichever occurs first. If no answer
occurswithin 20 seconds, “NO ANS’ isdisplayed.

¢ |f the mobile being called is not on the air, no
ringing isheard and “NO ACK” is displayed.
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Standard Private Conversation Mode

¢ |f themobile being called is not on the air or does
not answer, you will simply not hear a response.

4. When the call isfinished or it could not be
completed for some reason, end it by pressing the
CALL option switch and placing the microphone
back on-hook.

Initiating a Page

1. Witha SMARTNET/SmartZone or P25 trunked
channel selected, momentarily pressthe ALERT
option switch. Thetag (alias) of thelast ID calledis

displayed.

2. If required, rotate the Select switch to display the
desired mobile. The tag of each number is

displayed.

3. Pressthe PTT switch and one of the following then
occur:

¢ |f acontinuous tone sounds, the system received
the page but the called mobile is not on the air.
Try again later or cancel the page by pressing the
ALERT switch again.

¢ |f the called mobile does not answer within 6
seconds, a continuous tone sounds and “NO
ACK" isdisplayed. Try again later or cancel the
page by pressing the ALERT switch again.

* |f five beegpssound, the system received the page
and the paged mobile is on the air and received
it. The normal mode is automatically reselected.

5.7 MESSAGING

NOTE: This feature is not available with P25 trunked
operation.

The messaging feature allows preprogrammed
messages to be sent to your dispatcher. Up to 16
messages can be preprogrammed, and they are identi-
fied by atag (alias). If an MSG option switch is
programmed, messages are sent as follows:

1. Momentarily pressthe MSG option switch. The
alias of the last message sent is displayed.
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2. If required, rotate the Select switch to display the
desired message. Then send the message by
momentarily pressing the PTT switch. One of the
following then occurs:

* |f five beegps sound and “ACK RCVD” is
displayed, the message was received and automat-
ically acknowledged by the system.

* |f after fivetriesthe messageisnot acknowledged,
atone sounds and “Unknown Message” is

displayed.
5.8 SENDING STATUS CONDITIONS

The status feature alows you to manually or
automatically send your current status to your
dispatcher. Up to eight status conditions can be prepro-
grammed, and they areidentified by atag (alias). If the
STATUS option switch is programmed, status condi-
tions are sent as follows:

1. Momentarily pressthe STATUS option switch. The
tag of the current status condition is displayed.

2. Tochangethecurrent status, rotate the Select switch
until the desired status is displayed. Then press the
Select switch to accept that status. One of the
following conditions then occurs:

* |f five beegps sound and “ACK RCVD” is
displayed, the status was received and acknow!-
edged by the system.

¢ |f after fivetriesthe messageis not acknowledged,
atone sounds and “Unknown Message’ is

displayed.

5.9 EMERGENCY ALARM AND EMERGENCY
CALL

Introduction

Emergency Alarms and Calls are separate func-
tions that can be individually enabled or disabled on
each SMARTNET/SmartZone system. The Emergency
option switch is also required for these functions.
Emergency Alarms are transmitted on the last selected
talk group, and Emergency Calls are transmitted on
the emergency talk group programmed on the selected
system.
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Emergency Alarms

An emergency alarm is a special data transmis-
sion on the selected talk group that alerts a dispatcher
of an emergency situation. It istransmitted on the
currently selected talk group. Proceed as follows to
activate an emergency alarm:

1. Select aSMARTNET/SmartZone or P25 Trunked
channel that has this feature enabled and then press
the Emergency option switch. The radio then begins
automatically transmitting an emergency alarm data
message and “EMERGNCY” isindicated in the
display for 3 seconds.

2. When the emergency alarm is acknowledged by the
system, “ACK RCVD” isbriefly displayed and the
emergency acknowledge tone (two beeps) sounds.
Silent operation may also be programmed in which
case no tone sounds and there is no indication that
an acknowledgment occurred.

3. Theradio continuesto transmit thismessage until an
acknowledgment is received or the programmed
number of attempts have been made. To exit this
mode, power must be turned off.

Emergency Calls

An emergency call urgently requests accessto a
voice channd. It istransmitted on the preprogrammed
emergency talk group. To place this call, proceed as
follows:

1. Select a SMARTNET/SmartZone channdl that has
thisfeature enabled and pressthe Emergency option
switch. The emergency mode isindicated when
“ACK RCVD” isbriefly displayed and then
“EMERGNCY"” and the emergency talk group are
aternately displayed.

2. To place the emergency call, manually pressthe
PTT switch and begin speaking as with a standard
call. All group calls which follow are then emer-
gency calls (private/unit and call aert calls are not
alowed). If the channel is changed, the call ismade
on the emergency talk group programmed for the
new channel.
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3. To exit this mode, power must be turned off.
5.10 FAILSOFT OPERATION

If afailure occursin the SMARTNET/Smart-
Zone or P25 Trunked system so that it cannot be used,
the transceiver automatically enters the fail soft mode.
When in thismode, “FAILSOFT” and thetag (alias) of
the selected channel are alternately displayed.

When in the failsoft mode, operation isin the
conventional mode on a preprogrammed fail soft
channel. A different failsoft channel can be
programmed for each talk group. If atransmission is
attempted before a failsoft channel islocated, a contin-
uous tone sounds until the PTT switch is rel eased.
When the radio system returns to normal operation,
this condition is automatically detected and normal
operation resumes.

5.11 SMARTNET/SMARTZONE/P25 TRUNKED
SCANNING FEATURES

5.11.1 GENERAL

Scanning on a SMARTNET/Smartzone or P25
Trunked system is called Priority Monitor Scan. The
following are unique features of this type of scanning.
For general scanning information applicableto al oper-
ating modes, refer to Sections 3.16 and 3.17

® Scanning isturned on and off by the SCAN option
switch. Talk groups (channels) can be programmed
so that scanning automatically starts whenever the
talk group is selected (Autoscan).

* When responding to callsin the scan mode, the
programming of the Talkback Scan parameter deter-
minesif aresponse always occurs on the talk group
of the call (Active Group) or the Selected Group if
they are different. Transmissions at other times
always occur on the selected talk group.

* Up to 256 scan lists or the number that fit in avail-
able memory can be programmed. Each list can
include up to 256 talk groups from the same system,
one of which can be apriority group asdescribed in
the next section.
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* |ftheSCN ED option key isprogrammed, scan lists
are user programmabl e (see Section 5.11.3). In addi-
tion, nuisance channels can be temporarily deleted
as described in Section 3.16.6.

* Each talk group is programmed to select one of the
programmed scan lists or “No List” (scanning is
disabled). If scanning is enabled and the selected
channel doesnot permit scanning, itisautomatically
enabled again when achannel is selected that
permits scanning.

* The selected scan list can betemporarily changed if
the Scan (List) Select option switch is programmed.
The procedure is described in Section 5.11.3.

* |naddition to calls on channelsin the scan list,
pages, private/unit calls, and telephone calls are
received while scanning. Private and telephonecalls
are not interrupted by priority messages.

5.11.2 PRIORITY TALK GROUP SAMPLING

Onetalk group in the scan list can be designated a
priority talk group by programming or it can be the
selected talk group. When scanning, messages on a
non-priority talk group are interrupted by messages on
the priority talk group.

5.11.3 SCAN LIST EDITING AND SELECTION

SMARTNET/SmartZone and P25 Trunked scan
lists are user programmable if the SCN ED option
switch is programmed. The procedure is described in
Section 3.17.5 on page 15.

SMARTNET/SmartZone and P25 Trunked scan
lists are user selectableif the Scan (List) Select option
switch is programmed. This switch can be used to
temporarily select another scan list for al talk and
announcement groups in the current system.

“No List” (scanning disabled) or “Programmed”
(default list) can also be selected if desired. Cycling
power returns to the default scan list programmed for
each group. Proceed as follows:

1. With scanning disabled (the rotating "7,‘ iconis not
indicated in the right status display), press the Scan
List option switch.
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2. Thecurrently selected list isdisplayed as“List x”,
with “x” the currently selected list. To exit without
changing the selected list, smply pressthe Scan List
option switch again.

3. To select another list, “Programmed”, or “No List”,
rotate the Select switch. When the desired list is
displayed, select it and exit this mode by pressing
the Scan List option switch again.

5.12 DYNAMIC REGROUPING

NOTE: Thisfeatureis not available with P25
trunked operation.??

The dynamic regrouping feature allows a
dispatcher to switch mobiles to a newly defined
channel to receive an important message. Dynamic
regrouping operates as follows:

1. When thiscommand isreceived, an alternating tone
and the transceiver automatically changes to the
regrouping channel and “DYN REGRP” is

displayed.

2. Manually select the channel corresponding to that
tag. If thisis not done, transmission still occurs on
the new channel, but the alternating tones sound
each timethe PTT switch is pressed.

3. Talk and listen as usual. The dispatcher will cancel
dynamic regrouping as indicated by a short tone. If
astandard channel is not selected after this occurs,
an error tone periodically sounds.

5.13 SMARTZONE AND P25 TRUNKING
UNIQUE FEATURES

5.13.1 INTRODUCTION

As described on page 18, the Smartzone® mode
provides wide area coverage by allowing roaming
between SMARTNET and conventional sites. The P25
Trunked mode can provide access to a single trunked
site or roaming between several trunked sites. Opera-
tion in these modes isthe same as just described in the
preceding sections (5.1-5.12) with the following addi-
tional features:
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5.13.2 BUSY OVERRIDE

The busy override feature allows a call to be
placed evenif all of the sites you are calling do not
have afree traffic channel. Thisfeatureis enabled and
disabled by the system manager, and it operates as
follows:

1. Assumethat you have attempted to place acall and
the system was busy (“BUSY” displayed and busy
tone sounded).

2. Releasethe PTT switch and then pressit for 5
seconds or more. If achirp-liketone soundswith the
PTT switch pressed, busy override is occurring.

NOTE: Remember that not all members of the talk
group are receiving your message. Missing ment
berswill start receiving your message as channels
become available.

5.13.3 DETERMINING CURRENT SITE AND
SEARCHING FOR A NEW SITE

To determine the current radio site and the signal
level of that site, press the SEARCH option switch.

The display then indicates the current site number as
“SITE xx” and the RSSI (Receive Signal Strength
Indicator) signal level as“RSSI xx”. Thismodeisthen
automatically exited.

To scroll through the other programmed sites,
rotate the Select switch while “ Site xx” or “RSSI xx”
is displayed (holding the button down causes the func-
tion to repeat). To select the displayed site, pressthe
SEARCH option switch again. If sitelock is on when
site search is entered (see following), the radio will be
locked on the new site when this function is exited.

5.13.4 LOCKING/UNLOCKING A SITE

It is sometimes desirable to stay on asite. To
prevent the transceiver from searching for anew site,
it can be locked on the current site. To lock on the
current site, pressthe LOCK option switch and the
display then momentarily indicates the site alias which
indicatesthat it islocked. To unlock the site, pressthe
LOCK option switch again and “UNLOCK” is
momentarily displayed.

SECTION 6 MISCELLANEOUS

6.1 SUPERVISORY TONES

Single Beep (Alert Tone)

* Power was turned on and a successful power-up
sequence occurred (see “Turning Power On” on
page 9).

* Thetime-out timer is about to expire or the penalty
timer has expired (page 11).

* Theconversation timer isabout to expire (page 22).

* Thesystemreceived your page but the paged mobile
isnot on the air (page 31).

* Telephoneinterconnect is not operational (page 30).

Continuous Tone (Invalid Condition)

* A transmissionisbeing attempted on aconventional
channel programmed as receive-only.

* Thetransmitter is disabled by the transmit disable
on busy feature (page 20).

* Thetransmitter has been disabled by the time-out
timer feature (page 11).

* Thetransmitter has been disabled by the conversa-
tion timer (page 22).

¢ An out-of-range condition exists (SMARTNET/
SmartZone only).

* A transmissionisbeingattempted beforethe penalty
timer has expired (page 11).

* Dynamic regrouping has been exited but the
dynamic regrouping channel is still selected

(page 34).

Single Short Medium-Pitch Tone

¢ A valid key has been pressed.

Single Short L ow-Pitch Tone

* Aninvalid key has been pressed.
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Medium Tone (No Acknowledge)

* The paged mobile did not acknowledge the page
(page 31).

* The message that was sent has not been acknowl-
edged (page 32).

* The status condition that was sent has not been
acknowledged (page 32).

Five Beeps (Recurring)

* The page was received (page 31).

Two Short Tones

* A unit-to-unit call was received (page 29).

Five Beeps

* The paged mobile received the page and acknowl-
edged it (page 31).

* The message that was sent has been received and
acknowledged (page 32).

* Thestatus condition that was sent has been received
and acknowledged (page 32).

Four Beeps

* Theemergency alarm condition was acknowledged
(page 32).

Gurgle-Like Tone

Dynamic regrouping has occurred (page 34).
* Dynamic regrouping has occurred but the
regrouping channel is not selected (page 34).

Busy Signal

* Theradio system is busy or abusy condition exists
when making atelephone call.

Three Medium Pitch Tones

* A channel isavailable after a busy condition
occurred (SMARTNET/SmartZone only).

6.2 SYSTEM OPERATOR PROGRAMMING

As noted several timesin this manual, program-
ming determines the availability and specific operation

36

of many features. This usualy refersto the program-
ming performed by your system operator when the
radio was set up, not to any programming that a user
can perform. If afeatureis controlled by afront panel
option switch and that switch is not available, it is
probably not available.

An exception is Keypad Programming which can
allow the user to reprogram several conventional
channel parameters. Refer to Section 4.14 on page 25
for more information.

6.3 SPEAKING INTO MICROPHONE

For best results, hold the microphone about 1-2
inches from your mouth and speak at a normal conver-
sational level. Do not shout since it distorts your voice
and does not increase range. Make sure that the PTT
(push-to-talk) switch is pressed before you begin to
speak and released as soon as the message is compl ete.

6.4 OPERATION AT EXTENDED RANGE

When approaching the limits of radio range, the
other party may not be able to hear your transmissions
and there may be an increase in background noise
when messages are received. You may still be out of
range even though you can hear amessage. The reason
for thisisthat the signal you are receiving is usually
transmitted at a higher power level than the one trans-
mitted by your transceiver. Communication may be
improved by moving to higher ground or away from
shielding objects such astall buildings or hills.

6.5 PREVENTING BATTERY DISCHARGE

In the standby mode (power on, not transmitting),
transceiver power consumption is relatively low.
Therefore, you can probably |eave the transceiver on
for one or two days without operating the vehicle and
the battery should not become seriously discharged.
However, if the outdoor temperature is low enough to
significantly decrease battery capacity, the transceiver
should be turned off when not in use.

Since power consumption is significantly higher
when transmitting, it is good practice to have the
vehicle running while transmitting. This ensures that
optimum power is being delivered to the transceiver
and that the battery does not become discharged.
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6.6 LICENSING

A government license is usually required to
operate this transceiver on the air.

6.7 TRANSCEIVER SERVICE

If “UNPROGRAMD?” is displayed, the cause
could be any of the following:

¢ Anunprogrammed channel is selected. Select a
programmed channel.

* The selected channel is programmed for an option
that isnot installed or an error in programming was
detected. Contact your system operator for service.

If no characters or all characters appear in the
display, the viewing angle may be improperly
adjusted. Refer to Section 3.3 on page 9 for more
information.
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If some other problem is occurring, turn power
off and then on again to reset the control logic. Also
make sure that the controls are properly set and that
the power, external speaker, and accessory cables (if
used) are securely plugged into the back of the trans-
ceiver.

If the transceiver iscompletely inoperative, check
the power cable fuse that is usually located near the
vehicle battery. If it is blown, remedy the cause if
possible and replace it with the same type (15A). If the
transceiver still does not operate properly, return it to
your system operator for service.

NOTE: There are no user-serviceable componentsin
thetransceiver. Altering internal adjustmentscan cause
illegal emissions, void the warranty, and result in
improper operation that can seriously damage the
transceiver.

Revised August 2002
Part No. 001-5300-007CD-NR



i.‘ EFjoh @
g onnson
Part Number 002-5300-007CD




