LMT 25W MOBILE TRANSCEIVER Model : LMM4113D
Information and Test Data for FCC Type Acceptance Application FCCID : K7DLMM4113D

Section 4 1- 2.983 Application for type acceptance - User Operating Instructions

4.1 - (d)(9) Operating instructions for the L.MM4113D operating instructions

A copy of the operating instructions supplied with this equipment is included on the following thirty pages.
The instructions come in two parts:
1. Mobile Radio Users Guide - Pages 41 10 71

2. Data Users Guide for 4000 Series Mobiles - Pages 72 10 94
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Important information

All rights reserved. No part of this publication may be reproduced, transmitted,
transcribed. stored in a retrieval system, or translated into any language without the
written permission of Linear Modutation Technology.

No part of any copyrighted computer programs contained in the products referred to
in this manual may be copied or reproduced without the express written consent of
Linear Modulation Technology.

Linear Modutation Technology reserves the right to change the products described in
this manual without prior notice.

(@ isa trademark and the LM logo is a trademark of Linear Modulation Technology,
a subsidiary of INTEK Global Inc..

© 1998 Linear Modulation Technology
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Federal Communications Commission (FCC)

Regulations

€  You are required to obtain a station licence before transmitting from your
mohbile radio equipment.

& The mobile radio transmitter power output must not exceed the output
necessary for satisfactory technical operation taking into account of local
conditions and the area to be covered.

¢ The mobleradio transmitter frequency and parameters should be checked
by authorized service personnel before use, and at least yearly thereafter.

Safety Information

€  Proper use of this mobile radio will result in exposure to radio frequency electro-
ragnetic energy substantially lkower than the limits recommended by the FCC.

& DO NOT operate this equipment with the antenna close to or touching eyes,
face or exposed body parts.

€  KEEP any radio equipment containing a transmitter out of reach of children.

&  AVOID holding the transmit (PTT) switch in the on position when not transmitting.

€ DO NOT use this equipment near unshielded electrical blasting caps or in an

75 - M4113 Mcbile Radic User Guide
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Repairs, Modifications and Maintenance

@ If any operational difficulties should arise while using this product, report them
to authorized service personnel as soon as possible.

@ . This system contains no user serviceable parts. Unauthorized adjustments or
modification will void the warranty and may lead to emissions outside FCC limits.

& DO NOT connect an extemal RF power amplifier to this equipment.

75 - M4113 Motls Radio User Guide
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About Your Mobile Radio

This guide describes the operation of the mobile radio unit which forms part of the
Linear Modulation Technologies Trunked mobile radio system. In addition to mobile
and/or portable radios the system will comprise of one or more dispatchers and one
or more repeater channeis. All transmissions to and from a dispatcher, 2 mobile unit
or a portable unit pass through a repeater channel. in many circumstances the
dispatchers will be controlied by PC's running Linear Modulation Technologies own
dispatcher software.

. =

= =

Mobile

Mobile
PC Controlled Dispatcher
é 76 - M4113 Moble Radio User Guids
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About Your Mobile Radio

Operation of the mobile radio unit only is covered in this guide. For operation of the stand
alone or PC dispatchers refer to the Dispatcher User Guide (Reference No. LM/OI/B.1),

In addition to making straightforward speech calis to other radios and to the dispatchers,
your mobile radio is capable of a wide variety of other functions. However, not all of
these functiocns may be avaitable, since the operation of the radio unit depends upon
the way both the unit and the system have been customized.

Controls and Displays

These are shown in the illustration on page 8. The four character display is used to
display two digit identities, two digit status codes, call times and also a number of
information and waming messages. A complete list of these messages is given on
page 25.

Operating Procedures

Operating procedures are described in detail in the following pages. Most operations
are described using a simple flow diagram supported by some descriptive text. The
information provided in the diagram is enough to get you started. For the complete
picture you should also read the accompanying text.

Confidence Tones

The mobile radio uses a range of audic confidence tones during operation. These are
designed to assist you in using the mobde radio in circumstances where you may not
always be able to see the display. Confidence tones are indicated in the operating flow
diagrams by the use of 'speaker’ symbols. A detailed description of the tones is not
provided since they are programmabile and may vary for each user.

75 - M4113 Moblle Radio User Guide ) 7
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Switching On
Lagend
INDICATORON @ Pross
INDICATOR OFF O
AUDIBLE - if the mdio has not baen configured
TONE Ej))) ﬂ n cofmectly you will see an efror display
- - after switch on (see page 25).

First ldentity in identity table OR [ Generally, the identity of your
3 S dispaicher wil be programmed

programmed. &s the default.

Moblke ssarches for control
channal (verticel bar scans ’
across display and IN SERVICE

LED fiashes continuously).

CONTROL CHANNEL FOUND NO CONTROL CHANNEL

] :ﬂuince ® M ms*
Calls can now bo made Vertical bar continues to acan
and received. and IN SERVICE LED
continuously.
No calls can be made unill
control channel is found.
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Making a Call

The mobsile radio can be programmed with 99 addresses. These are labelied 01 to 99.
Each address can either correspond to an individual member of your fleet, to a group
of members of your fleet, to all your fleet or to a telephone number (f allowed by
the network provider). It is possible however that not all 99 addresses wiil be
programmed. This depends upon the size of your fleet and the facilities you have
access to. When your mobile radio is instalied, you will be given a list of those
addresses that you have been programmed to call. An identity table is provided on
page 26 for you to record these.

To call another user, group of users or a telephone simply select the appropriate
address using the Identity Selector and press the PTT key on the side of the
microphone. If the cali is unsuccessful, you will see a fault displayed, and hear the
associated audible waming. Fault displays are listed with the other information
displays on page 25. Some users,n particular dispatchers, cannot be called directly.
When you call these users you will see the message ‘Cb’ (Call Back) in the dispiay.
This indicates that the call has been queued in their radio’s call stack (see page 16).
They will then call you back when convenient.

Once the call has been successfully established, you can start your conversation.
To tak, press and hold the PTT key, and speak clearly in a normal voice into the
microphone. To listen, simply release the PTT key. You are only aliowed to transmit
continuously for a limited time, after which your transmitter will be tumed off. When
this happens, the TX indicator will go out and an audible warning will be
generated. To continue talking, release and repress the PTT. Each time either user
releases the PTT the other user receives a ‘bleep’ which indicates that he can now
press his PTT and speak.

The system also limits the time a calican last for. When a callis in progress, the display
shows the call time remaining, and an audible warning is given 10 seconds prior to the
end of the call. !f neither user presses the PTT for a while, the call wilf automatically
end.

If the person you are calling doesn’t answer (e.g. if they are not in their vehicie) then
when the callis cleared down, you identity will be queued in their radio unit's incoming
call stack. When the person you have called retums to their vehicle they can identify

you as a caller cail you back.
10 75 - M4113 Moblle Radio User Guide
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Making a Call
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Receiving a Call

When you are called by another user a 'ringing’ tone will sound and the identity of the
calling party will be displayed. To answer the call you simply press the PTT key on your
microphone, and then start your conversation.

'I'hecantimeremainingwiﬂbedisplayedinthesamewayasitiswhenyoumakeacan.
and a waming will be given 10 seconds prior to the end of the call.

If neither user presses the PTT key for a while the call will automatically end.

i you fail to answer the call because you are not in your vehicle, it will be entered into
your call stack (see ‘Using the Call Stack' on page 16).
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Receiving a Call
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Making a Status Call

Status calls enable routine information to be transmitted quickly and easily. They
consist of a two digit code number between 01 and 26. Your fleet manager allocates
meanings to the codes as required, and these wiil be given to you in a table similar to
that shown below:

A sample table is provided on page 28 for you to note down your own status codes.

Your current status can be set using the ‘STATUS' selector keys. This can either be
interrogated by a dispatcher, or sent to another user by selecting their identity, and
pressing the ‘SND’ key on the front panel of the mobile radio. Your status can be
cleared by pressing the ‘STATUS' keys until the status digits displayed are blank.

When a status call is received, the status code and the identity of the user who sent it
are put in the stack. See ‘Using the Call Stack’ on page 18 on what to do when you
receive a status message.

14 75 - M4113 Mobile Radic User Guide
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Making a Status Call

Legend

Select identity 10 be called INDICATORON @
INDICATOR OFF O
AUDIBLE

Identity aclected TONE q))
Ho 1d|=D
CALL UNS{’CCESSFUL CALL SUCCESSFUL
CP u Co od|=D
Tl maoaags se0 page Z3. S ettt lo mcowad. Y ®

ooy mnawaea 0 9 2 |

To clear STATUS in calling STATUS
radio press repeatedly untl
no status number is daplayed.
% ¢ { Status requests from other mdios
Status dleared E ’ will resull In a ‘no status sel’ response.
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The Incoming Call Stack

The ‘call stack’ provides a simpie method for monitoring calis made to your mobie
radio while you are away from your vehicle. On your retum you can see any calls made
toyouandcanebcttoretumthosecansifneoessary.

if incoming speech calls are not answered, the identity of the cafler is placed in the call
stack. Status calls are placed in the stack immediately upon receipt. You can tel the
difference between speech calls and status calls in the stack since status calls wil
indicate the call status in addition to the caller's identity (see exampie below).

Upto 10caﬂscanbestoredinthestack.withtheﬂrstcaldisplayadatthetopandthe

last at the bottom.
U 3 Firat Call In Stack (displayed)
‘ i “This exasmple shows a cal
I R o from user #3, with status #10

j—a ———— Last Call In Stack

If there are calis in the stack, the ‘CALL' indicator will flash a ‘called in absence’ tone

stacksinplybypfeﬁhgthePTTkeyonthemicrophone.TchallwiH not be cleared
fromthestackmnitismplbdto,btnyoucanciaaritbyprassingthe‘CLR‘ key.
Each call in the stack is dealt with in turn until the stack is cleared. Each call can be
dealt with in tum or by selaction using the '‘STATUS' up/down keys. You can retum
catlstoaﬂidemrtiesinthestackmgardbmofmﬂ\ermeywerespeech or status
calls. Emergency calls not answered will always go to the top of the stack.
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Using the Call Stack
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Up to 10 calls can be stored in the stack.

Legend
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=D

TEMPORARY EXIT FROM
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Press and hold
urth call indicator

goos out.

The radio reverts to stack mode after
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automatically reverts to stack mocie.

I
CLEARING A CALL

rroce QD
o delete

call from
stack

1
RETURNING A CALL

Dispiay shows naxt callIn stack.
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Using the Call Stack

When calls are in the stack, normal operation of the mobile radio is suspended and
you must deal with the calls in the stack.

The stack can be dealt with in four ways.

~ To callback the identity displayed simply press the PTT key. This action will not
clear tha call from the stack.

To clear a specific call from the stack wait until it is displayed and then push the
CLR key.

To move around the stack use the STATUS up/down keys. The display
will retum to the oldest non-emergency entry, or the oldest emergency entry if
there is one, after a short delay.

To temporarily leave the s{ack mode to make another call, push and hold the
CLR key until the call indicator goes out. You will return to stack mode
automatically once you have made the call, or after a short delay if you do not
make one.

Note - incoming Emergency calls not answered will always go to the top of the
stack.

i a call is received whist your radio is in stack mode you can reply to the call as
normal. Once the call is finished however, the radic will revert to stack mode.

Duplicate calis from the same identity will be combined, maintaining the stack position
of the FIRST call.

Nota - Once the stack is full, additional calis will not be recorded.

If you exit from stack mode and make a calito an identity that aiready has a call in your
radio unit's incoming call stack, the call will be cleared from the stack unless it had an
attached status. Calls with an attached status must be cleared by first displaying them
(using the STATUS up/down keys if necessary) and then by pushing the CLR time.

18 75 - Ma113 Mobile Radio User Guide
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Making an Emergency Call

Emergency calls are given a greater priority than other calls, and should be used only
in emergencies {as defined by your fieet manager).

To make an emergency call:
" 1. Press the ALARM key on the front panel, or
2. SelectanlerogrammedwithanemefgencyHQEcallandprthPﬂ.

Either action will result in a call being set up with the called party which is usually an
emergency dispatcher.

1. ALARM KEY. When using the ‘ALARM' key, depending on the way in
which your mobile radic has been programmed, a voice call will sither be set
up immediately with the called party, or a call back request will be entered into
the call stack of the called party.

The mobile radio can be configured so that all displays and confidence tones
are suppressed during an emergency call, so that an attacker would not know
matanalannhasbeensetoﬁ.memicrophonecanalsobemdepennanenﬂy
live during an emergency call so that the dispatcher can hear what is going on
without you having to hoid the PTT key.

If the emergency call is unsuccessful, the mobile radio will go on trying unti it
succeeds in making a call. To cancel the call press the ‘ON/OFF' key. This
does not tumn the mobile radio off, but it does clear the emergency call.

2 Call from CALL TABLE. In the case of emergency calls selected from the
Call Table using the ‘IDENT’ up/down keys the call is similar to a UID call
except that it has the highest priority.

20 75 - M4113 Moblls Radio User Guide
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Making an Emergency Call
W SERVICE @
INDICATORON @
INDICATOR OFF O
AUDIBLE
TONE m))
IDENT

Press and hold until alamn tone stops o Ij))

‘£ will bo displayed untll a call is set
up with the emergency dispaicher, E
olther immediately or via call back.

r
CALL UNSUCCESSFUL

Radio witl keep on trying until Call tme remaining In
the calf ts successiul. minules and seconds

To cancel an emergency call
pross the ONJOFF key. This
does not tum the radio off, but it

i
CALL SUGCESSFUL

2-5h

Hoid PTT to speak

doas claar the emergency call. )
mm'bﬂm
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Additional Features
Priority Users

ermobiemdbcanbemogmnwnedtonakeprbmyspeechmib.Theseamldmﬁcal
to normal speech cails except that they are allocated a channei more quickly when the
network is busy.

The priority call to a particular mobile radio is made by selecting the identity which has
been programmed for this.

VIP Users

You cannot calt a VIP user directly. You can however retum a call to a VIP user  their
identity appears in your call stack.

.-

‘Call Back’ Mode

Call Back mode is a programmable feature which is chosen from three types of opera-
tion. CanBackmodeenablecallstobesavedandretumedonastrictonebyone
basis; a new caller cannot break in but must take his place in the stack.

in ‘Call Back’ mode your mobile radio will enter calls into the stack immediately they
are received. When this happens the calling radio will see the ‘Cb’' (Call Back)
message in the display- if fitted (see page 25). Thus a call to you appears identical to
a call to a dispatcher.

1. Auto ACK-B
If this is the programmeed type, then if a call is stacked and the mobile radio is called
byanotheroaller.thenthatcalisalsostackedandaCallBackmessageissantto
the caller.

2. ACK-B On Pressel
If this is the selected programmed type, then it is enabled by holding down the PTT
key when switching the mobile radio on. All calls are then stacked, up to the limit of
tenandaCaHBackmessagebseMbeachcﬁbr.mfadhyisdbaHedbysmﬁng
the mobile radio off and then on again.

3. Permanent ACK-B
ThaoperationofthistypeissimilartoACK—BOnPressel except that there is no
needtoholdtheP'!TkaypressedM\enswitchingthembﬂeradioon.

22 75 - M4113 Moblle Radio User Guide
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Additional Features
Group Calis
Making group calls

Select the identity associated with the group required and then make the calt in the
same way as you would for a normal voice calil.

Only one user can talk at any one time but all users in the group will be able to listen.
If the onginator of the group call ends the call (by pressing the ‘CLR’ key) alt other
users in the group will have their call ended aiso. A recipient can however end their
part in a call by pressing the ‘CLR’ key after pressing the PTT.

Receiving group calls.
Anunansweredgroupcaﬂwiﬂmtbeplacedhthestack.

‘Late Joiner' enabled in base station.

If your mobile radio is not immediately available when a group call is made ¢ a group
of which you are a member, then you will be ‘pulled’ into the ‘group call’ if it becomes
available during the call. When clearing from a ‘group call' to make a call to another
perty you only have five seconds to make that call, otherwise you will be ‘pulled’ back
into the group call.

‘Group Select'.

Two types of group membership can be programmed into your mobile radio.
‘permanent’ and ‘selectable’. A call made to your radio with a group call identity that
you have programmed as ‘permanent’ will always cause your radio to join that group
call {assuming you are not busy on anther call). if however a call is made to your radio
using a group identity which is programmed as ‘selectable’ you will only respondt to
that group call if you have selected that group address for display on your front panel..
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Telephone Calis

You can make a telephone call by selecting an identity which has been set up to
connect you to a preprogrammed telephone number. You can connect to a
telephone number of your choice by overdialling procedure using a DTMF
microphone facility.

A telephone call is made in the same way as a normal call. Once the call is estab-
lished, you must press the PTT key to talk, and release it to listen.

To end the cail and hang up the line, press the 'CLR' key.

Data Calls

The 75-M4113D is fitted with an intemal data modem. This enables data to be
transmitted and received provided a suitable printer or data terminat is connected.
Refer to the Data User Guide (Publication Ref:Ol/17)

24 75 - M4113 Moblle Radio User Guide

Linear Modulation Technology Inc. March 20, 1998
FCC (LMM4113D) [ssue A

Page 64




Model : LMM4113D

LMT 25W MOBILE TRANSCEIVER )
Information and Test Data for FCC Type Acceptance Application FCCID : K7DLMM4113D

Draft

Information Displays

Displayed when radic ls switched on.

o F Displayed when radio [s switched oft.

ojic

Prafixes the caling party identity when receiving a call,
(% Ph' indionies caling party is a tslsphone.}

Displayesd whan the system is atsmpting 1o connect a cali.

id
od

Indicates & successtui status call,

Displaysd when a speech call ls ended.

Displaysd dufing an smergency call {your redio may be
programmed 10 suppress al diapiays during an emerpancy calf).

Your cadl has besn placed into the dispaicher's call stack. You will
also see thia diapiay if you cail & mobile that is In Call Back mode.

el x] [

Scanning vertical bar indicates that radio has lost
Control Channel, and is seasching for It again,

Called party is unavaliable. Normally this cocurs because their radic
u ls switched oft or they are out of range of the system.

Called party Is busy on another call. Try again iater.

The system was unable 1o connect the cal. Try agein.

B No response, or uneecied reaponse from the system. This
. f- message is normally displayed when the mobile cannot establish
it & fink with the base stalion. Altempit the call again.

- "Err followed by a number indicatss a configuration error. After a
r ' few saconds tha radio will swhoh off automaticalty. Contact your

salvice representative,
. R indicates an Incoming call from an identity that cannot be transiated
- _ within the radic’s call table,
75 - M4113 Moblle Racio User Guice . 25
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identity Table
Enter your list of identities in the following tables:
Identity User
26 75 - M4113 Moble Radic User Guide
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Identity Table
Enter your status codes and their associated meanings in the table below:
Code User
99 Temporary Group

75 - M4113 Moblle Radic User Guide
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Enter your STATUS codes and their associated meanings in the table below:

Code

Meaning
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Status Table

Enter your STATUS codes and their associated meanings in the table below:

Code Meaning

75 - M4113 Mcbile Rucfio User Guide
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Glossary of Terms

Call Stack See ‘Stack’.

Confidence These are audible tones which are sounded when specific faciities
Tones are accessed using the mobile radio, or when errors are reported.

Control Channel This is the channel used to establish speech and high speed data
(HSD) calls. Status calis (also called SDM?1 calls) and Short Data
Messages (also called SDM2 calis) are also transmitted on the
control channel. Once a voice or high speed data call has been
set up the call is transferred automatically to one of the Traffic
Channels on the radio site.

Dispatcher A radio unit which can be used to co-ordinate a fleet of users. it is
normnally in a fixad location {e.g. headquarters buikding), but may be
mobile. Most dispatchers are controlled by PCs running Linear

Modulation'¢dispatcher software.

Emergency Calt A special high priority call for use when you are under attack, or
sorne other emergency occurs.

Emergency This is the dispatcher which your mobile radio is programmed to

Dispatcher call when you press the 'ALARM'’ kay, or press the alarm footswitch
(if fitted).

Fleet A collection of users. Normally you will only make calls to radios

within your ‘fleet’ but your mobile radio can also be programmed
to make calls to radios in another fleet.

Group Calls A call made to a group of users simultaneously. Only one user in
the group can talk at any one time, but all users can listen.
Provides a sort of ‘conferencing’ facility.

Identity This is the two digit identification assigned to individual radios.
You must know the identity of another radio before you can make
a call to it. Specific identities are also assigned to groups of users,
and to private or pubiic telephone lines. The two digit identities are
actually shortform codes which are used to represent the unicue
identities used by the radios. The two digit identities are therefore
only unique across a fleet of users.

a0 75 - M4113 Mobile Radio Ueer Guide

Linear Modulation Technology Inc. March 20, 1998
FCC (LMM4113D) Issue A

Page 70




LMT 25W MOBILE TRANSCEIVER Model : L.MM4113D

Information and Test Data for FCC Type Acceptance Application

FCCID : K7DLMM4113D

Draft

Glossary of Terms

Linear Modulation A high performance moduation technique which enables narrower

Mobile

Dispatcher

Repeater

Status Cail
Traffic Channel

75 - M4113 Moble Radic Uiser Guide

channel spacing to be used than is possible with
FM or digital radio systems.

A mobile radic unit.

This is the dispatcher assigned to handie your calls, and provide
you with help if required.

Press to talk key on the microphone. You must hold this down to
transmit, and release it to receive.

A transmitter, a receiver and associated control equipment. Re-
peaters are mounted at a fixed radio site (a hilltop or a large
communications tower). Repeaters at each fixed radio site are
connected together (typically in groups of two or five) by
additional control equipment. Reproacher on different sites may
also be connected together (networked) to provide inter-finked
radio coverage.

f calls received are unanswered, your mobile radio piaces them
into a queue so that they can be replied to later. Up to 10 calls can
be stored in the stack.

A two-digit code which can be transmitted to another radio. Status
codes are used to help reduce unnecessary voice traffic. For
example, rather than calling up the dispatcher and telling them
that you are taking a lunch break you can simply send a status
code.

A call which sends a status code using the control channel.

Speech and high speed data calis are allocated a traffic channel
by the system.

31
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Important Information

All rights reserved. No part of this publication may be reproduced, transmitted,
transcribed, stored in a retrieval system, or translated into any language without the
written permission of Linear Modulation Technology.

No part of any copyrighted computer programs contained in the products referred to
in this manual may be copied or reproduced without the express written consent of
Linear Modulation Technology.

Linear Modulation Technology reserves the right to change the products described in
this manual without prior notice.

{m: is a trademark and the LM logo is a trademark of Linear Modulation Technology, a
subsidiary of INTEK inc.

© 1997 Linear Modulation Technology
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Federal Communications Commission (FCC)
Regulations

You are required to oblain a station licence before transmitting from your
mobile radio equipment.

The mobile radio transmitter power output must not exceed the output
necessary for satisfactory technical operation taking into account of local
conditions and the area to be covered.

The mobile radio transmitter frequency and parameters should be checked
by authorized service personnel before use, and at least yearly thereafter.

Safety Information

L 4 Proper use of this mobile radio will result in exposure to radio frequency electro-
magnetic energy substantially lower than the limits recommended by the FCC.

L ] DO NOT operate this equipment with the antenna close to or touching eves,
face or exposed body parts.

L g KEEP any radio equipment containing a transmitter out of reach of children.

¢  AVOIDholding the transmit (PTT) switch in the on position when not transmitting.

¢ DO NOT use this equipment near unshielded electrical blasting caps or in an
explosive atmosphere.
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Overview

This guide describes the operation of the 4000D series mobiles. The 4000D
series trunked mobile is fitted with an internal modem. This enables the use
of a wide range of data services ta be used on the Linear Modulation ADNT
radio system. It is designed to allow data to be exchanged with other mobile
data users.

The 4000D offers a range of data facifities:

Voice call aliows the attached peripheral to place voice calls to
other mobiles.
Status call sending a numeric token (1 to 26} to indicate various

events (e.g.'job completed’, ‘at lunch’).
Short data messages short messages transferred via the ‘control channel’.

Long data messages Longer messages transferred via a traffic channe! at
a relatively low speed of 1200 baud.

High Speed data Large amounts of data at speeds up to 14400 baud.

6
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RS232 Port

1  Configuration

The 4000D mobile is fitted with an RS232 connector configured as a Data Communications
Equipment (DCE). The RS232 Interface operates at 19200 baud, no parity, eight data
bits and one stop bit. These port settings are fixed, & cannot be changed. The mobile
uses hardware flow control (RTS/CTS) only, software flow control is not supported.

2 Connections

The following connections are provided:

pin name Description

1 NU

2 AXD Receive data, output which the 4000D uses to send data to the
peripheral.

3 TXD Transmit data, input which the 40000 uses to receive data from a
peripheral

4 NU

5 GND Signal ground (Ov).

6 NU

7 RTS Request to send, input which the peripheral uses to stop the 4000D
sending data.

8 CTS Clear to send, output which the 4000D uses to stop the peripheral
from sending data.

9 NU

Data User Guide-4000 Series 7
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RS232 Port

In order 1o connect a davice to the mobile’s serial port, you need to know if it isa DCE

oraDTE.
Connecting a DCE to DTE
Connecting your 4000 seriss mobie to a DTE device
4000 Data cable Your Spin OTE devica Your 25pin DTE device
3 \
[

RXD 2 o._‘l_l-—)——rl——o 2 RXD 3RXD
| |

T*D 3 O—ll——--4——!TO IATD 2TXD
GND5 o—:—-{——:—-{-—o 5GND 7GND

ATS 7 o_t_l._—(.-—|—}—o 7RTS ARTS

CTSBCil —P- ‘l,-OacTs 5CTS
! i
Shel is connectsd ‘j‘ \J
to cable screen — .
Cannecting a DCE to DCE
Connecting your 4000 series moblle to a DCE device
4000 Data cable Your 9pin DCE device Your 25pin DCE device
\ A
T
™03 " Il a™o 2TXD
GNDSG:{ {}oseuo 7GND
RTS 7 | : 7HTS 4RTS
c158 O 8CTS 5CTS
Y by
Shelis comected \; \
to cable screen -
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Functions

1 Full ident calling

The R$232 port allows the user (or peripheral) to call any mobile in the fleet, identified
by its ident, The usar can make normal voice calls, high priority calls, or emergency
calls in this fashion. Note that the mobile does not support calls between mobiles of
differant prefixes.

2 Data Communication

A varety of data facilities are available with the mobile, suitable for a multitude of
different applications. Data communication can make much more efficient use of the
available radio channels than traditional voice based communications, and is
recommended for busy systemns.

The mobile can be used in conjunction with a wide range of data eguipment including
printers, hand-held terminals, personat organisers and portable computers.

2.1 Standard Speed messages (1200 BPS)
2.1.1 Status Messages (SDOM1)

Status messages (short data message type 1} are five bit codes which are sent over
the control channel at 1200 BPS, using FFSK. SDM1 messages can between any two
mobiles, Users can allocate their own meaning to the available status codes 01 to 26.
The status code set on 2 mobile can be interrogated by another mobile (usually the
despatcher) by sending status code 30. The mobile being interrogated will then reply
with its status.

Other status codes are used by the system to implement special systern functions.
Thesa are shown in the table below.

Status Code Meaaning
00 Call back request

27 Emergency request

28 No status set.

29 Raserved

30 interrogate

3 . Cancel call back request.
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Linear Modulation Technology Inc. March 20, 19938

FCC (LMM4113D} Issue A
Page 80




LMT 25W MOBILE TRANSCEIVER Model :
Information and Test Data for FCC Type Acceptance Application

LMM4113D

FCCID : K7DLMM4113D

Draft

Functions

2.1.2. Short Data Messages Type 2 (SDM2)

These are messages of up to 22 bytes which are sent over the control channel at
1200 bps using FFSK. The whole message is buffered by the mobile prior to transmis-
sion. if the mobile is not programmed to allow SOM2 messages then the message will
be sent on a traffic channe! as an LDM (see below) message.

Heavy SDM2 traffic will increase the time taken for other calls to be set up, therefore
the Systern Operator may disable this type of message facility for certain users.

This type of message can be used for applications such as simple message paging,
customer record requests, or security pass Authorization.

2.1.3 Long Data Messages (LDM)

These are messages of up to 1200 bytes in kength, they are sent over a traffic channel
at 1200 bps. The whole message is butfered by the mobile prior 1o transmission. The
call will clear down autormatically at the end of the message. Messages that exceed
the size of the mobile's message buffer will be truncated.

The system must be configured to allow data calls to be made.

This type of message can be used for applications such as sending job sheets to field
senvice lechnicians, placing requisitions 1o a central warehouse, or dispatching fire
and ambulance services to an address

2.1.4 High Speed Data

These are messages which are sent over a dedicated data traffic channel using the
40000's internal modem. Their tength is determined by the aliowed call time. The
internal modem has a proprietary variable rate error comecting protocol built in.
Consequently, you should ol use any other protocol such as Kerrnit, Zmodem,
Ymadem, Xmodem elc. The systam must be configured to allow high speed data
calts to be made. The message data can consist of any type of data, including ASCII
text, bitmap images, compressed video, or digital voice.

2.1.5 Dynamic Regrouping

As well as the groups pre-programmed in the mobile’s personaiity, mobiles can be
temporarily assigned to a group that they do not normally belong to. Typically a
dispatcher will usa this facility to assign a number of mobiles to a temporary group for
a specific operation. Alt calls to that group wil then include those mobiles. Regrouped
mobiles can make calis to the temporary group using ID 99. The temporary group
replaces the sixteenth entry in the group table. The normal functions of 1099 and
group table entry sixieen are not available during Dynamic Regrouping. Tuming a
maobie off and on clears the Regroup instructions.
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Command Set

Commands to the mobile are framed with the characters STX and ETX, using the
standard ASCII values of 02 and 03 respectively. Commands are not actioned until
they are terminated with an ETX character.

Commands to the modem use AT style commands.

1 Mobile Commands

The table below details the mobile's command set, it is assumed that all commands
are frames using STX & ETX, and ident refers to a four slrings that represents the 13
bit code used by the system to uniquely identify a mobile or group of mobiles.

Command

#0
#1

A ident
B igent data

G ident stalus
o

E

F ident group
T ident data
X ident

Y ident

Dita s Guscle-4000 Sevias

Description
Disable terminal mode.

Enable terminal mode, Incoming calls are sent to the DTE.
In this mode the mobile's call stack is inoperative.

Setup a voice call to mobike idenf.

Send data message to mobile ident, using SDM2 or LDM
formats.

Send stafus range 0..31) to mobile /dent.

Set call back mode (all incoming calts are stacked).

Clear call back mode.

Dynamic regroup. Make mobile ifnta member of group.
Send odata to mobile jdent, using LDM message formal.
As comrmand A, but high priority.

As command A, but emergency.

1
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Command Set
2  Mobile Responses
Command Description
0 Transaction successful { general acknowledgement )
1 Wait for channed, [ACKI{1))
2 No acknowledge received, call failed (LDM mode only)
3 time Call connected, call duration timein (hex) seconds.
4 Call could not be connected, [ACKV(0) or ACKX(0})}
5 Call cleared by network.
7 Call queued. [ACKCX1}).
B Network busy, cal faled [ACKV(1) or ACKX([1})].
9 Cal back received [ACKB|
D Call cleared by this mobile.
M ident cata Message dafa received from mobile /dent.
C rdent status Status call received from mobile ident.
C wdent 32 Unique call received from mobile /dant.
C ident 33 Group call received from mobile ident.
C jdent 34 Emergency call received from mobile ident.
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Command Set

3 Modem Commands

Moderm commands must begin with the sequence AT, multiple commands may appear
on the same fine, the command sequence is terminated by a carriage retum or line feed.

Command
AT

ATD ident
ATFO

ATF6
ATF8
ATF10
ATH
AT
ATI3
ATl4
ATANO
ATWN1
ATO
AT&F
AT&W

Description
Confidence check, modem responds ‘OK',
Setup a high speed data call to mobile jdent.

Autorate, all speeds are available, connection will be made
at the highest common speed between modems.

Force connection at 4800bps

Force connection at 9600bps

Force connection at 14400bps

Oft-line

Request firmware checksum

Request firmware version

Request model number

Enables standard accuracy, i.e. error comection off.
Enables high accuracy, i.e. error correction on,
On-iine

Restore factory defaults for S registers

Write current profile to non-voiatile memory.

No command exists for call cleardown, this is signalied by the DTE generating a 'break’
condition on the txd line into the modem.

Data User Guice—4000 Series
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Command Set
4 Modem responses
Code Verbose Description

0 OK t ast command was successfully executed

1 CONNECT Data connection achieved.

3 NO TRAINING No train

4 ERROR Invalid command enter

6 RADIO ERROR  The mobile has not responded within the timeout

period.
BUSY Called party is busy

8 NO ANSWER Call setup has failed

15  ABORTED This party has hit break.

20 CALL CLEARED Call cleared by remote user of network

21 CALL FROM: Incoming call setup

22 CALLTC: Outgoing call setup

23 QUEUED Call queued by system

24  CALL CLASH! Invalid call setup.

25 OLDCALL! Invalid call setup.

14
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Command Set

5 Modem Profiles

The modem supports the following profiles:
The current/active profile, this is held in RAM.
The stored profile, this is held in non-volatile memory.
The factory defautt profile {held in ROM).

On power up the current profile is set to the stored profile. The factory default profile
can be recalled using the AT&F command. The current profile can be stored to non-

volatiie memory using the AT&W command.

The AT&W and AT&F command cannot be successfully combined with other AT
commands.

Data User Guide-4000 Serles 15
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Examples

Making a High Speed Data Call

Each mobile radio has a particular identity. As with voice calls, you must make a call to
a known identity. Group data calls are not possible.

1

16

Ensure that your modem is connected to both the data terminal (PC),
as described in the installation procedure.

Ensure that both the mobile radio and the data terminal are powered up.

Run a suitable terminal program or application on your data terminal (if
appropriate - see Suitable Terminal Software) or application software.

Ensure that the recipient of the call has also completed steps 1-4 of
"Receiving a HSD call'.

Use your terminal program to dial the ident you wish to call; either using
the dialling features of your application, or by typing ATD </dent>(note
that ATDT or ATDP will not work).

When the call has been successfully set up, the mobile radio display will
change to * and CONNECT will appear on your terminal screen
{assuming your modem is programmed to allow messages).

You now have a link to the recipient's data terminal which is fully error
comrected. Use your terminal program to initiate file transfer.

If you wish to abort the data call, use your terminal program to abort the
transaction by sending 'BREAK".

* only on model's equipped with a display
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Examples

Receiving a High Speed Data Cal!

Ensure that your modem is connected to both the data terminal and the
mobile radio as described in the installation procedure.

Ensure that both the mobile radio and the data terminal are powered up.

Run a suitable terminal program on your data terminal (if appropriate
- see Suitable Terminal Software) or application software.

Use your terminal program tc go ‘on line’, by typing ATO.
When the call has been successfully set up, the mobile radio display will

change to IE] * and CONNECT will appear on your terminal screen
{assuming your modem is programmed 10 allow messages),

You now have an error corrected link from the sender’s data terminal.
Use your terminal programe to capture incomong information.

When you have finished your transfer, use your terminal program to end
the transaction by sending 'BREAK’.

*Sae Service Manual for more details on how to make a suftable application.

17
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Examples

Status calls (SDM1)

To send status code 22 from mobile 0711 to 0703.The following string would be
entered at mobile ident 0711:
ABCO70322/C

The sending mobile would acknowiedge this message by sending ABOAC to its
terminal. The receiving mobile (ident 0703) would add status 22 to its stack, or if in
terminal mode, it would output the string ABCO71122AC to its terminal.

Short data messages (SDM2)

To send the message ‘Trevor, go home' from mobile 0703 to mobile ident 4321, the
following string would be entered at the sending terminal:
ABB4321Trevor, go homerC

The sending mobile would acknowledge this message by sending ~B0AC back to the
terminal, The receiving mobile (ident 4321) would output the string ABM0703Trevor,
go home/C to its terminal.

Long data message (LDM)

To send a long message from mobile 0703 to mobile 0711, the following string could
be used:

ABTO711
This string is far too long for a short data message, so we must instead send it using
a long data messageAC.
The transmitting mobile would output the following strings to its terminal:

ABOAC  (acknowledge)

ABDAC  (call cleared down)
The receiving mobile would send ABMO703This string is far too long for a short data
message, so we must instead send it using a long data messageAC.
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Trouble Shooting

If your data call is unsuccessful, it is probably due to one of the following:
€ You have moved out of the system's coverage area
& The called party has moved out of the system's coverage area
¢ The called party is in the middie of another call
& The called party is switched off
¢ The called party modem is not ‘on line’
€ The base station's data channe! is busy

The modem response will indicate the type of problem - see Replies from the
Modem’on page 14,

Data User Guide-4000 Series 19
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Glossary of Terms
ADNT Advanced Digital Network Trunking
ARQProtocol Automatic Repeat Request. Requests re-transmission of data

blocks which are received erroneously.

Asynchronous All the switching operations are triggered by a free-running
signal so that successive stages are triggered by completion of

operation of the preceding stage.

Base Station This is the ‘nerve centre' of the network, and comprises the
control circuitry and switching equipment required to operate the
radic network, It performs a similar role to an exchange in a
telephone network. Sometimes referred to as a Repeater or a

Mobile Relay.
Bit Rate Speed of data transmission.
BPS Bits per second

Data Compression A method of condensing information so that more data can be
transmitted in the same time period at the same bit rate.

DCE Data circuit terminating equipment

DTE Data Terminal Equipment, e.g. a PC.

FCC Federal Communications Commission. The regulating body for
radio transmissions in the USA.

Half Duplex The communications channel can only operata in one direction
at a time, i.e. the modem can either receive or transmit data but
not both simuftanecusly.

identity This is a four digit identification assigned to individual radios.

Id You must know the identity of another mobile radio before
you can make a data call to it.

LDM Long data message

LM Linear Modulation,
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Glossary of Terms
Modem The modem operates by converting data from the PC to which

it is connected into audible tones, which are then transmitted
across the radio link. The receiver takes these tones and converts
them back into usable data. These processes are callied modutation
and demodulation respectively, hence the term rmodem.

QAM Quadrature Ampiitude Modulation.

QPSK Quadrature Phase Shift Keying - QAM with constant amplitude.

RS232 A standard serial data interface used to connect printers and
data terminals.

RU Radio Unit,

SDM Short data message.

Serial Port An equipment connector which can input or output serial data.

Synchronous The timing of all switching operations is controlied by clock pulses.

TCC Trunking channel controler.

Trelis Data coding scheme on top of QAM.

V32 A CCIMT recommendation for data modems.
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