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General Description

This functional specification applies to SRT 299 X06 and SRT 299 X07 unless otherwise specified.
Some functions may have additional configurable special purpose parameters that are not defined in
this document.

SRT 299 is a highly configurable and mobile alarm unit with many alarm options.

It is configurable through SMS, and can use both SMS and GPRS to deliver alarms and reports in
various report formats.

In its standard configuration, it includes GPS, Alarm Button, Vibration Sensor, Vibrator, Microphone
and Speaker, but can also be equipped with a Temperature Sensor and an IR Motion Detector.

SRT 299 Functional Specification v3.0.1 5
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GSM Working Modes

Depending on configuration, the SRT 299 can be in one of several modes when the unit is enabled
(on-off switch set to on);

GSM Always On
GSM Forced On
GSM Normally Off
GSM Timer Mode
No GSM Mode

=A =4 =4 4 =4

If the SRT 299 is disabled (on-off switch set to off) all alarm functions are disabled.
If the SRT 299 is switched off, already detected alarms will be processed before turning off.

If the SRT 299 detects a battery voltage below 3.3V during an unsuccessful GSM attach procedure,
the unit will be put into the No GSM Mode.

GSM Always On

This mode applies if the on-off switch is set to on and the GSM Oflimeis set to 000 (parameter ONT
in #C1). In this case, the GSM engine is always on, all alarm functions operates in accordance to the
current configuration.

GSM Forced On

This mode applies if the on-off switch is set to on and the Charger Modenask is set to include
Charger On Modgparameter CHG in #C1). The GSM engine will stay on as long as the charger is
connected.

GSM Normally Off

This mode applies if the on-off switch is set to on and the GSM Olime has a non-zero value, and
the GSM Offlime s set to 000. In this case, the GSM engine is turned on automatically after a
power-up reset or off-to-on transition of the on-off switch, and stays on for the time period defined.
Thereafter the GSM engine is normally off.

All hardware based alarms are still active according to the current configuration, and if an alarm
should turn on the GSM again, it will be on for the time period defined, unless otherwise specified.

SRT 299 Functional Specification v3.0.1 6
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GSM Timer Mode

This mode applies if the on-off switch is set to on and both the GSM Orfime and the GSM Offlime
have non-zero values. In this case, the GSM engine is turned on automatically after a power-up reset
or off-to-on transition of the on-off switch, and stays on for the time period defined.

Thereafter the GSM engine is turned off, but will be turned on again either due to alarm events or
due to the GSM Offlimetimer expiring.

Note: The timers that control GSM Olime and GM Off Time always start at the same time. This
means that the GSM Offlime has to be set to a time higher than the GSM On time to be of practical
use.

Example: GSM Olimeset to 10 minutes, GSM Offlime set to 2 hours, will cause the GSM to be on
for 10 minutes and off for 1 hour and 50 minutes, for a total cycle length of 2 hours.

No GSM Mode

This mode is entered when the unit detects that the battery level is too low at the same time as the

dzy Ad OFyQld NBIAAGSNI 2y (0 KSbatiefy&evelynbstibg tbleditobe 2 Of S N
at 3.85V or higher for duration of 15 minutes.

Alarms that are detected, but not sent, prior to entering No GSM Mode will be sent once the unit
clears the No GSM Mode.

Alarm detection during No GSM Mode is not supported.

SRT 299 Functional Specification v3.0.1 7
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GPS Working Modes

The built in GPS unit can be used in several modes to provide position data in alarms and reports.

GPS On While GSM On
T  GPS Always On
 GPS Normally Off

In addition to the working modes, the unit can use two different power savings modes that when
configured, applies to all working modes.

9 Dynamic Power Savings
9 Timer Controlled Power Savings

GPS On While GSM On
This mode applies when the GPS Modé set to 1 (parameter GPS in #C1). The GPS will be turned on
together with the GSM, and position data can be included in alarms and reports.

When the GSM is turned off, the GPS will be turned off as well.

GPS Always On

This mode applies when the GPS Modé set to 2. It works just like when GPS Mode is set to 1, but
the GPS will be kept on even when the GSM is turned off for any reason except an on-to-off
transition of the on-off switch.

GPS Normally Off
This mode applies when the GPS Modé set to 0. Under normal operations the GPS is normally off.

If the unit is configured for cell tracking alarms the GPS can be temporarily turned on in conjunction
with a Cell Tracking Alarfaventto provide a follow-up report including position data. If the GPS
R2Say Qi f 2 OdsitiodwlthinB2nindtes of tBedCelllDracking AlarfEvent no additional
report will be sent. This temporary GPS on mode is controlled by parameter CTG in #C1.

GPS Power Savings Modes

This mode is controlled primarily by the GPS Sleep Mogarameter (GPM in #C1 or #C32). If this is
set to 0, no power savings will be used. If set to 1, Mode 1 (Dynamic) power savings will be used. If
set to 2, Mode 2 (Timer Controlled) power savings will be used.

Two of the parameters in #C32 (Alarm Delay Time GPD and SleegVlode Prevention TimeGPP)
can be used in all modes. The first delays alarm sending by up to 99 seconds to let the GPS collect
new position data, while the second prevents power savings for up to 999 seconds after an alarm.

SRT 299 Functional Specification v3.0.1 8
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Mode 1 (Dynamic)
In this mode, for the GPS to enter sleep mode the following conditions has to be fulfilled.

Number of fix positions in a row equals or exceeds the number configured with parameter GPX.

Assuming first condition is fulfilled; either the number of satellites used by the GPS to calculate the
current fix position must equal or exceed the number configured with parameter GPN or the
number of fix positions in a row reaches the number configured with parameter GPY.

The speed with which the unit is travelling must be lower than the value configured with GPV.

If periodic or distance reports are enabled, the estimated time to next report is greater than the sum
of parameters GPT and GPZ.

Mode 2 (Timer Controlled)

In this mode, the GPS will enter sleep mode periodically according to the GPS Sleep Timmad GPS
Wake Timeparameters. Under normal operation the GPS will be on for the number of minutes
defined by GPW, and will be off for the number of minutes defined by GPH.

If an alarm occurs, the cycle is reset and the GPS will begin by being on for GPW minutes again.

SRT 299 Functional Specification v3.0.1 9
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Events

Alarm Events
Alarm events can be grouped into events that may turn the SRT 299 on while it is enabled, but is in
off mode, and events that require the unit to be on to be generated.

The sensors that may trigger an alarm event and turn on the SRT 299 while it is enabled, but in off
mode are;

Alarm Button
Vibration Sensor
Motion Detector
Temperature Sensor
Charger Detector

=A =4 =4 4 -4 4

Low Battery
Additional alarm events when the SRT 299 is on include;

Cell Tracking

Geo Fencing

SIM Card Change

9 Configuration Change

=A =4 =4

The SRT 299 may also be turned on if the Call Button is configured to make a Call Button Call and the
odzii2y Aa LINPBaaSR gKATS GUKS dzyAlG Aa Ay 2FF Y2RS3

GSW 7.0 and later onlylarms can be detected and processed even when the unit has a voice call
set up, provided it is not an alarm call.

SRT 299 Functional Specification v3.0.1 10
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Alarm Calls
After an alarm event has been detected, a report will be sent to the defined receivers (if any), and
the unit may then proceed to make an alarm call.

Up to three numbers can be defined as alarm call receivers, and each number will be tried in turn.

If one receiver is busy, the next will be tried right away and otherwise wait 15-99 seconds for the call
to be answered.

If an alarm call is answered, another report may be sent to the receivers to indicate which number
answered the call.

If none of the receivers answer, a defined number of attempts will be made, but if there is no
answer during any of these attempts, another report will be sent to indicate that no one answered
the call.

There is also the possibility to require that an alarm call is acknowledged when answered. This is
done by defining a sequence of up to three DTMF digits that the receiver has to send to the unit
within 15 to 99 seconds of the connected call. The unit will indicate to the receiver that it expects a
DTMF sequence by sending either the DTMF tone A or B. A receiver is expected to handle both A or
B, even if B is only used if the expected reply sequence begins with an A.

GSW 7.0 and later onlyf a voice call is already set up (incoming call, normal outgoing call or call-
button call) when the alarm call should be made, the currently ongoing voice call will be
disconnected.

The alarm events that may trigger an alarm call are;

Pushbutton Alarm Event
Vibration Sensor Alarm Event
Motion Detector Alarm Event
Temperature Sensor Alarm Event
Low Battery Alarm Event

=A =4 =4 =4 -8 4

Cell Tracking Alarm Event
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Call Button Calls

After a call button call event has been detected, the unit will make an attempt to call a configured
number. Only one number can be designated as the number to be called upon a call button call
event. If the receiver is busy, the unit will cancel the call attempt.

The unit can be configured to allow local hang-up by pressing the call button again or to require that
the remote party ends the call.

GSW 7.0 and later ol If a voice call is already set up (incoming call or normal outgoing call) when
the call button call should be made, the currently ongoing voice call will be disconnected.

Other Incoming or Outgoing Calls
When a call is made to the unit, the unit will check if voice access is restricted or if anyone is allowed
to make a call. The unit then proceeds to answer the call.

It is also possible to send a command to the unit which tells the unit to make a call to a number
specified in the command. This command is only accepted if there is no other voice calls ongoing.

Periodic Events
The unit may be configured to send reports periodically. Periodic reporting can be time based,
distance based or time and distance based.

If both time based and distance based periodic reporting is enabled, whichever event happens first
will reset both the time counter and the distance counter that are used to generate the periodic
events.

Vibration Activation
An alarm event may also trigger vibrations after successful sending of report, when an alarm call is
answered or after the alarm call has finished. Combinations of the three are possible.

The alarm events that may trigger these vibrations are;

Pushbutton Alarm Event

Motion Detector Alarm Event
Temperature Sensor Alarm Event
Low Battery Alarm Event

=A =4 =4 =4 =9

Cell Tracking Alarm Event

Vibrations may also be triggered for each received SMS or each received and connected incoming
voice call or a combination of both.

When any of these vibrations are enabled, and the Vibration Sensor alarm is configured for mode 1,
2 or 3, the Vibration Sensor alarm will be disabled. If the Vibration Sensor alarm is configured for
mode 4, no change will be made.

Likewise, when Vibration Sensor alarm is configured for mode 1, 2 or 3, all of these vibrations will be
disabled. If the Vibration Sensor alarm is configured for mode 4, no change will be made.

SRT 299 Functional Specification v3.0.1 12
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Start & Stop

The unit may be configured to send a report when it starts, either from enabling the unit, or from
starting in GSM Timer Mode, and to send a report when it stops, either from disabling the unit, or
from it going into off mode automatically. These can be configured independently of each other.

SRT 299 Functional Specification v3.0.1 13
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Configuration
The main method of configuring SRT 299 is through SMS, but it is also possible to configure the unit
through the TCP Command Channel after the unit has been set up for TCP Command Channel usage.

Most of the commands accepted by SRT 299 are described in the document SRT #C Protocol
Specification. In addition there is a set of commands called Clear Text Commands, which are
described in the document 299 Software Specification - Clear Text Commands.

Responses to commands sent over SMS will be sent over SMS to the sender of the command, unless
otherwise specified in the command. Requesting that the response be sent over GPRS is not
supported.

Responses to commands sent over the TCP Command Channel will be sent over the TCP Command
Channel unless otherwise specified in the command.

SRT 299 Functional Specification v3.0.1 14
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Report Sending

SMS and TCP/UDP

By default, SRT 299 sends all regular and alarm reports over SMS to the SMS receivers defined with
command #C2. These will be mentioned in this document as SMSReceivell, SMSReceivel and
SMSReceiveB.

In addition to these, there is also Low Battery Alarm Numbg8IM Card Change Alarm Numbed
Master Numberwhich corresponds to specific events.

If no Low Battery Alarm Numbéy defined, the corresponding alarm report will instead be sent to
Alarm Number through 3.

It is possible to configure the unit to send the reports using TCP or UDP over GPRS as well. For this
purpose, up to three IP receivers can be defined with command #C20. These will be mentioned in
this document as IP Receiver,1P Receiver 2nd IP Receiver,3nd correspond to SMS Receiver 1
through 3.

The parameter Reporting Mode Configuratipsettable in either #C1 or #C24, controls how the
reports should be sent; SMS only, TCP or UDP only, SMS and TCP or UDP, TCP or UDP with fallback to
SMS. If no IP Receivdtas been defined, SMS only will be enforced for all three receivers, and if only
one or two IP Receiversre defined, SMS only will be enforced for the remaining receivers.

The parameter TCP/UDP Selectiom#C24 controls whether to use TCP or UDP when sending the
reports over GPRS.

For reports that are sent over GPRS it is possible to require that the receiving server sends an
acknowledge message to the unit to indicate that it received the report. See command #C24 for
information on the parameters that control this behaviour.

TCP Command Channel

When the TCP Command Channel has been set up and been enabled, the unit will default to
establishing a connection to a server through which reports can be sent, or configuration commands
be received.

Upon establishing the connection to the server (using TCP), the unit will begin with sending a
message containing the unit IMEI number as well as the IMSI number of the SIM card that is in use.
This message looks like: IMEI:<IMEI number> IMSI:<IMSI number><CR><LF>

Commands sent from the server will be accepted and checked for validity upon reception of a
carriage return, line feed or semicolon character immediately after the command itself.

The IP number of the server is set with command #C26 and other relevant settings can be found in
command #C25.
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GPR3APN

To be able to use IP Receivers or the TCP Command Channel, GPRS APN information must be
supplied to the unit. This is done with the commands #C21, #C22 and #C23.

Some operators do not require the use of User Name and Password, and some operators may not
need the Access Point Name either, though it is recommended that at least the Access Point Name is
defined.
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Function s
This section describes the various hardware and software sensors that are used to trigger alarm
events, report events, alarm call events, call button call events and other call events.

Alarm Button
The alarm button can generate a pushbutton alarm event

Pushbutton Alarm Event
The alarm event is generated when the alarm button is pressed and held for the time defined by the
Pushbutton Alarm Detectionriie parameter.

The time needed to press and hold the alarm button is defined by the Pushbutton Alarm Detection
Time parameterin seconds minus one. If the parameter has a value of 0, the alarm button is
disabled. For values of 1 to 9, the detection time is that value minus one, so 1 means immediate
detection and 9 means 8 seconds detection time.

After the pushbutton alarm evertias been processed, a new pushbutton alarm everntan be
generated either immediately, or after a time defined by the Pushbutton Alrm Idle Timearameter,
in minutes. If the idle time is set to 0, a new pushbutton alarm eventan be generated immediately.
The idle time can be as long as 999 minutes.

Upon detecting that the alarm button has been pressed and held for the configured time, the unit
will indicate this with a short (0.3 second) vibration. It is not possible to configure this vibration time
or turn it off.

If the parameter Alarm Call for Pushbutton Alarhas been set to 1, the unit will attempt to make an
alarm call after the alarm report has been sent. See Alarm Callfor more information about alarm
calls.

The alarm button supports vibrator activation through the Vibrator Activation for Pushbutton Alarm
parameter. See Vibrator Activationfor more information about vibrator activation.

See Report Formatdor information about what report formats are supported for pushbutton alarm
events.

Parameters Command Number Description

ADT #C1,#C10 Pushbutton Alarm Detection Time

AIT #C1,#C10 Pushbutton Alarm Idle Time

VPB #C11 Vibrator Activation for Pushbutton Alarm
CPB #C11 Alarm Call for Pushbutton Alarm

SRT 299 Functional Specification v3.0.1 17
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Call Button
The call button is used to generate a call button call event

Call Button Call Event

The event is triggered when the unit detects that the call button has been pressed and held for a
configurable time. The unit will then proceed to make an attempt at setting up a voice call to a
configured number. Hang-up of a call that is answered can be done in three ways; the user press the
call button again, the remote side hangs up or an alarm is generated during the call for which an
alarm call has to be set up.’

The microphone and speaker can be enabled or disabled for this call type separately from the other
call types.

With the Call Button Modearameter, the call button can be disabled or be put into one of two
modes. The first mode allows the user to hang up by pressing the button again, while the second
mode requires that the remote side hangs up or an alarm is generated for which an alarm call has to
be set up.

With the Call Button Detection Tinmarameter, the call button can be configured to generate the
event immediately when pressed, or after the call button has been pressed and held for up to 9
seconds.

With the Call Button Microphone Modgarameter, the microphone can be configured to be enabled
or disabled during the call button call.

With the Call Button Speaker Mod@rameter, the speaker can be configured to be enabled or
disabled during the call button call.

The number that should be called upon a call button call event is defined by the Call Button Number
parameter.

Parameters Command Number Description

CBM #C40 Call Button Mode

CBD #C40 Call Button Detection Time

CMI #C40 Call Button Microphone Mode

CSP #C40 Call Button Speaker Mode
#C41 Call Button Number

! Alarm detection during calls that are not alarm calls are only supported in GSW 7.0+.
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Vibration Sensor

The vibration sensor can generate three different events depending on the configuration
parameters. These events are; vibration sensor alarpvibration sensor force GSM on with single
alarm, and vibration sensor force GSM on with no alarm

Vibration Sensor Alarm Event
The vibration sensor can be configured to generate this event in two ways; on vibration detected
and on no-vibration detected.

On Vibration Detected
This mode is selected by setting the Vibration Sensor Alarm Mog®rameter to 1.

The alarm event is generated when vibrations are detected, which can be either immediately upon
vibration or after the vibrations has been going on for a set time.

After the vibration sensor alarm evehts been processed, a new vibration sensor alarm evenan
be generated either immediately, or after a time defined by the Vibration Sensor Alarm Idle Time
parameter, in minutes. If the idle time is set to 0, a new vibration sensor alarm event can be
generated immediately. The idle time can be as long as 999 minutes.

On NoVibration Detected
This mode is selected by setting the Vibration Sensor Alarm Mog®rameter to 2.

The alarm event is generated when no-vibration is detected. In this case, the Vibration Sensor Alarm
Idle Timeparameter is used to define the time needed during which no vibration may occur to
generate this alarm event. If the idle time is set to 0, the vibration sensor will be disabled.

After the vibration sensor alarm evehts been processed, a new vibration sensor alarm evenén
be generated. In this case, the vibration sensor must detect new vibrations in order to detect a new
no-vibration condition.

Vibration Sensor Force GSM on with Single Alarm Event
This mode is selected by setting the Vibration Sensor Alarm Mogarameter to 3.

When vibrations are detected, either immediately upon vibration or after the vibrations has been
going on for a set time, the unit will enter a Forced On state. To clear this state, either the unit has to
be turned off, or no vibrations are detected during the time period defined by the Vibration Sensor
Alarm Idle Tim@arameter.

Upon entering this Forced On state, an alarm report will be sent and alarm call will be made, after
which no more alarm reports are sent for this event instance. For a new alarm event to be
generated, the Forced On state must be cleared.
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Vibration Sensor Force GSM on with No Alarm Event

This mode is selected by setting the Vibration Sensor Alarm Modgarameter to 4, and works exactly
as the previous mode with the difference that no alarm report will be sent and no alarm call will be
made.

For the modes that generate event on vibration detection, a detection time may be configured for
either immediate detection or continuous vibration for up to two minutes. If a minimum detection
time is defined, a vibration is treated as continuous as long as the time between two real vibrations
is not 10 seconds or longer. The shortest possible detection time, other than immediate detection, is
21 seconds. The Vibration Sensor Alarm Detection Tipaameter can be set to between 00 and 99,
and if this value is non-zero, the actual detection time is offset by +20 seconds from the value
defined.

If the Vibration Sensor Alarm Mogbarameter is set to 1, 2, or 3, the vibrator settings for vibration
after alarm report sent, alarm call answer or finish, and for incoming events will be cleared. Likewise,
if the vibrator settings are set, the Vibration Sensor Alarm Modgarameter will be cleared if it is set
to1l,2or3.

If the parameter Alarm Call for Vibration Sensor Alahas been set to 1, the unit will attempt to
make an alarm call after the alarm report has been sent. See Alarm Callfor more information about
alarm calls.

See Report Formatdor information about what report formats are supported for vibration sensor
alarm events.

Parameters Command Number Description

VAM #C10 Vibration Sensor Alarm Mode

VAI #C10 Vibration Sensor Alarm Idle Time

VAD #C10 Vibration Sensor Alarm Detection Time
CVS #C11 Alarm Call for Vibration Sensor Alarm
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Motion Detector
The motion detector, which is normally an IR sensor, can generate a motion detector alarm event

Motion Detector Alarm Event
The motion detector can be configured to generate this event in two ways; on motion detected and
on no-motion detected.

On Motion Detected
This mode is selected by setting the Motion Detector Alarm Modparameter to 1.

The alarm event is generated when motions are detected, which can be either immediately upon
motion or after the motion has been going on for a set time. When an IR sensor is used, event
generation should be kept at the default of immediate detection.

After the motion detector alarm everitas been processed, a new motion detector alarm eventan
be generated either immediately, or after a time defined by the Motion Detector Alarm Idle Time
parameter. The idle time can be as long as 999 minutes.

On No-Motion Detected
This mode is selected by setting the Motion Detector Alarm Modgarameter to 2.

The alarm event is generated when no-motion is detected. In this case, the Motion Detector Alarm
Idle Timeparameter is used to define the time needed during which no motion may occur to
generate this alarm event. If the idle time is set to 0, the motion detector will be disabled.

After the motion detector alarm everitas been processed, a new motion detector alarm eventan
be generated. In this case, the motion detector must detect new motion in order to detect a new no-
motion condition.

When an IR sensor is used, the Motion Detector Detection Timgrameter should be kept at the
default value of immediate detection. Other types of sensors may allow for a detection time of up to
9 seconds.

If the parameter Alarm Call for Motion Detector Alarhas been set to 1, the unit will attempt to
make an alarm call after the alarm report has been sent. See Alarm Calfor more information about
alarm calls.

The motion detector supports vibrator activation through the Vibrator Activation for Motion
Detector Alarnmparameter. See Vibrator Activationfor more information about vibrator activation.

See Report Formatgor information about what report formats are supported for motion detector
alarm events.

Parameters Command Number Description

IAM #C10 Motion Detector Alarm Mode

1Al #C10 Motion Detector Alarm Idle Time

IAD #C10 Motion Detector Alarm Detection Time

VIR #C11 Vibrator Activation for Motion Detector Alarm
CIR #C11 Alarm Call for Motion Detector Alarm
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Temperature Sensor
The temperature sensor can generate a temperature sensor alarm event

Temperature Sensor Alarm Event
The temperature sensor can be configured to generate this event in two different ways that can be
combined; on temperature rises above threshold and on temperature drops below threshold.

Two threshold values can be defined for which alarm event generation is configured separately.

On Temperature Risesabove Threshold
This mode is selected by setting the Temperature Sensor Alarm Threshold X Mmaemeter to 1.

The alarm event is generated when the temperature rises above the threshold, which is the
configured value with a +0.5°C offset.

On Temperature Drops below Threshold
This mode is selected by setting the Temperature Sensor Alarm Threshold X Maaemeter to 2.

The alarm event is generated when the temperature drops below the threshold, which is the
configured value with a -0.5°C offset.

To combine these event generation modes, set the Temperature Sensor Alarm Threshold X Mode
parameter to 3.

After the temperature sensor alarm evehas been processed, a new temperature sensor alarm
eventcan be generated by crossing a threshold again. Note that it is the transition of temperature
going from below threshold to above threshold or vice versa that triggers the alarm event.

Temperature thresholds defined by the Temperature Sensor Alarm Threshold X Vaduameters
are rounded to closest 0.0625°C-step, so while it is possible to send a configuration command with a
resolution of 0.0001°C, the supported resolution is 0.0625°C.

If the parameter Alamrm Call for Temperature Sensor Alatfas been set to 1, the unit will attempt to
make an alarm call after the alarm report has been sent. See Alarm Calfor more information about
alarm calls.

The temperature sensor supports vibrator activation through the Vibrator Activation for
Temperature Sensor Alamarameter. See Vibrator Activationfor more information about vibrator
activation.

See Report Formatdor information about what report formats are supported for motion detector
alarm events.

Parameters Command Number Description

T1A #C10 Temperature Sensor Alarm Threshold 1 Mode
T2A #C10 Temperature Sensor Alarm Threshold 2 Mode
TV #C10 Temperature Sensor Alarm Threshold 1 Value
T2V #C10 Temperature Sensor Alarm Threshold 2 Value
VTS #C11 Vibrator Activation for Temperature Sensor Alarm
CTS #C11 Alarm Call for Temperature Sensor Alarm
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Charger Detector

The charger detector can generate one alarm event and two control events that control the GSM in

two ways. The event is; charge-off alarm event. The control events are; keep GSM on while charger

is connected and keep GSM on in case of GSM registration failure.

Keep GSM on while Chager is Connected
This mode is selected by setting the Charger Detector Modgarameter to 1.

In this mode the GSM will be in a forced on state for as long as a charger is connected to the unit.

This assumes normal operation and does not prevent restart due to no GSM registration or GSM
registration failure.

Keep GSM on in case of GSM Registration Failure
This mode is selected by setting the Charger Detector Modgarameter to 2.

If the GSM wants to restart due to no GSM registration, or due to GSM registration failure, this
parameter can be used to keep the GSM on even if it is not registered on the GSM network.

Charge-off Alarm Event
This mode is selected by setting the Charger Detector Modgarameter to 4.

When this mode is enabled, removal of the charger triggers a charge-off alarm event. An alarm
report will be sent to normal configured report receivers.

Parameters Command Number Description

CHG #C1 Charger Detector Mode
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Low Battery
The battery level sensor can generate the low battery alarm event.

Low Battery Alarm Event
The battery level sensor automatically generates this event when the battery level is detected to be
3.65V for a certain time.

After the low battery alarm event has been processed, a new low battery alarm event cannot be
generated until the battery level has been detected to be over 3.85V for a certain time.

If the Low Battery Alarm Numbearameter is defined, the alarm report will be sent to that number
using the format defined by parameter Report Format for Low Battery Alayotherwise the alarm
report will be sent to the regular report receivers.

If the Low Battery Sound Indicatparameter has been set to 1, the unit will emit a 0.3 seconds long
audio pulse with a frequency of 1700Hz.

If the parameter Alarm Call for Low Battery Alarias been set to 1, the unit will attempt to make an
alarm call after the alarm report has been sent. See Alarm Callfor more information about alarm
calls.

The battery level sensor supports vibrator activation through the Vibrator Activation for Low Battery
Alarmparameter. See Vibrator Activationfor more information about vibrator activation.

See Report Formatdor information about what report formats are supported for low battery alarm
events.

Parameters Command Number Description

LBS #C10 Low Battery Sound Indicator

VLB #C11 Vibrator Activation for Low Battery Alarm

CLB #C11 Alarm Call for Low Battery Alarm

LBN #C16 Report Format for Low Battery Alarm
#C98 Low Battery Alarm Number
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Cell Tracking
Using basic information about which GSM network cells the unit is connected to, a cell tracking
alarm event can be generated.

Cell Tracking Alarm Event
When the Cell Tracking Modgarameter is received with a value between 1 and 4, the unit builds a
reference position using the MCC, MNC, LAC and Cl parameters provided by the GSM cells.

For modes 1 and 3, the reference position is built using only the main cell that the unit is registered
to, while modes 2 and 4 uses information from both main cell and neighbouring cells. For all of these
four modes, it is necessary that the main cell information is complete; otherwise the function will
not be activated.

When the reference position is completed, the function will be activated immediately for mode 1
and 2, and after the time period defined by the Cell Tracking Time Delpgrameter for mode 3 and
4,

When the Cell Tracking Modgarameter is received with a value of 5 or 6, it is required that a
reference position is already defined, either from previously using mode 1 through 4, or by setting
the cell reference manually with the Cell Referencgarameter. Similar to the previous modes, mode
5 is activated immediately while mode 6 is activated after the time period defined by the Cell
Tracking Time Delgarameter.

Main Cell Tracking z Alarm if Outside Permitted Cell
This mode is selected by setting the Cell Tracking Modgarameter to 1.

While this mode is active, the unit will continuously check which main cell is currently in use. If it is
different from the reference cell, the cell tracking alarm event will be generated.

Cell Environment Tracking z Alarm if Outside Permitted Area
This mode is selected by setting the Cell Tracking Modgarameter to 2.

While this mode is active, the unit will continuously check which main cell and neighbouring cells are
used. If the main cell is not among the reference cells and the reference main cell is not one of the
current neighbouring cells, the cell tracking alarm event will be generated.

Main Cell Tracking z Alarm if Inside Forbidden Cell
This mode is selected by setting the Cell Tracking Modgarameter to 3.

While this mode is active, the unit will continuously check which main cell is currently in use. If it is
the same as the reference cell, the cell tracking alarm event will be generated.

Cell Environment Tracking z Alarm if Inside Forbidden Area
This mode is selected by setting the Cell Tracking Modgarameter to 4.

While this mode is active, the unit will continuously check which main cell and neighbouring cells are
used. If the main cell is among the reference cells or the reference main cell is one of the current
neighbouring cells, the cell tracking alarm event will be generated.
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Tracking of Selected Cellsz Alarm if Outside Permitted Cells
This mode is selected by setting the Cell Tracking Modgarameter to 5.

While this mode is active, the unit will continuously check which main cell is currently in use. If it is
not among the reference cells, the cell tracking alarm event will be generated.

Tracking of Selected Cellsz Alarm if Inside Forbidden Cells
This mode is selected by setting the Cell Tracking Modgarameter to 6.

While this mode is active, the unit will continuously check which main cell is currently in use. If it is
among the reference cells, the cell tracking alarm event will be generated.

If the Cell Tracking Alarm Controls GR&meter is set to 1, the GPS will be forced on for up to 3
minutes. If a new GPS position can be acquired within that time, the cell tracking alarm event will be
repeated.

If the parameter Alarm Call for Cell Tracking Alaparameter has been set to 1, the unit will
attempt to make an alarm call after the alarm report has been sent. See Alarm Callfor more
information about alarm calls.

Vibrator activation is supported through the Vibrator Activation for Cell Tracking Alaparameter.
See Vibrator Activationfor more information about vibrator activation.

See Report Formatdor information about what report formats are supported for cell tracking alarm
events.

Parameters Command Number Description

CTT #C1 Cell Tracking Time Delay
CTF #C1 Cell Tracking Mode
CTG #C1 Cell Tracking Alarm Controls GPS
VCT #C11 Vibrator Activation for Cell Tracking Alarm
CCT #C11 Alarm Call for Cell Tracking Alarm
#C96 Cell Reference
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Geo Fencing
With the GPS, the unit can be configured to generate a geo £nce alarm event

Geo Fence Alarm Event
When the Geo Fence Modgarameter has been set to 1, the unit will continuously check the GPS
position and check if it is within the permitted area.

The permitted area is within the circle defined by the Geo Fence Rerence Positioand Geo Fence
Radiugparameters.

If the unit goes outside the permitted area for a time period defined by the Geo Fence Delay Time
parameter, a geo fence alarm event will be generated.

The Geo Fence Reference Positian be set in two ways; either by explicitly setting the reference
position or by using the current position as the reference position.

To use the current position as reference position, the Geo Fence Reference Positarameter has to
be sent with SETas argument.

To set the reference position explicitly, the Geo Fence Reference Positlarameter has to have an
argument of the following form; OO0 0 .aaa & ,0, 00000 .dd & & ,O

[1]As{02]0.0) II320.0:100]
This form is the same used for the coordinate part of the SRT# GPS format.

Parameters Command Number Description

GFM #C31 Geo Fence Mode

GFR #C31 Geo Fence Radius

GFD #C31 Geo Fence Delay Time

GFI #C31 Geo Fence Idle Time

GFU #C31 Geo Fence Radius Unit

GFP #C31 Geo Fence Reference Position
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SIM Card Change
By keeping track of the last used SIM Card Id, the unit can generate a SIM card change alarm event,
when the SIM card is switched.

SIM Card Change Alarm Event
When the SIM Card Change Alarm Number parameter is defined, this alarm event will trigger
automatically when a new SIM card is detected.

The alarm report will be sent only to the SIM Card Change Alarm Numloging the format defined
by the Report Format for SIM Card Change Alaarameter.

See Report Formatdor information about what report formats are supported for SIM card change
alarm events.

Parameters Command Number Description

SCN #C16 Report format for SIM Card Change Alarm
#C97 SIM Card Change Alarm Number

Configuration Change
If the Master AccessNumberis defined, it is possible to enable the configuration change alarm
event.

Configuration Change Alarm Event
To enable the configuration change alarm event, the Configuration Change Alarm Mogerameter
must be set to 1.

When the unit receives configuration commands, it will generate this event, and send an alarm
report to the Master Numbelusing the report format defined by the Report format for Configuration
Change Alarm parameter.

When the SIM Card Change Alarm Numlparameter is defined, this alarm event will trigger
automatically when a new SIM card is detected.

See Report Formatdor information about what report formats are supported for SIM card change
alarm events.

Parameters Command Number Description

CCN #C16 Report format for Configuration Change Alarm
CCA #C94 Configuration Change Alarm Mode
#C99 Master Number
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Vibrator Activation

Vibrator activation, other than for detection, can be configured to occur after the three stages of
alarm reporting; after the alarm report has been sent, after an alarm call has been set up, and after
the alarm call finish successfully.

Valid values for the vibrator activation parameters are 0 through 7 and are the sum of the values for
each of the three options:

1 ¢ Vibrator activation after alarm report sent.

2 ¢ Vibrator activation after alarm call finished successfully.

4 ¢ Vibrator activation after alarm call has been set up.

Periodic Reporting

The unit can be configured for two types of periodic reporting events; time based and distance
based. When both time based and distance based periodic reporting is enabled, whichever type
happens first resets the other type. This means that in a scenario of time based reporting every 10
minutes and distance based every kilometre, if the unit moves more than one kilometre before the
10 minutes are up, a distance based periodic report will be sent and the next time based periodic
report can occur 10 minutes later. If however the unit moves, for example, only 900 meters in 10
minutes, a time based periodic report will be sent and the next distance based can occur in one
kilometre from that point.

Time Based Periodic Event
To enable time based periodic reporting, the Periodic Repor€ycleparameter must be non-zero. The
time configured is in minutes.

Using the GPRS Report Intery@drameter in conjunction with the Periodic Report Cygharameter it
is possible to get time based periodic reports more often than every minute. This parameter controls
how many additional time based periodic reports will be sent during one periodic report cycle.
These additional reports are only used when sending over GPRS.

If the reporting mode for a receiver is set to be both SMS and UDP/TCP, the GPRS Report Interuaill
be ignored for that receiver.

If the reporting mode for a receiver is set to be UDP/TCP with fallback to SMS in case of transmission
failure, such a transmission failure will only ever cause a single SMS to be sent for one periodic
report cycle, while the unit will periodically attempt to send over UDP/TCP during the cycle.

See Report Formatdor information about what report formats are supported for time based
periodic events.

Parameters Command Number Description

PER #C1,#C24,#C25 Periodic Report Cycle
GRI H#C1,#C24,#C25 GPRS Report Interval
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Distance Based Periodic Event
To enable distance based periodic reporting, set the Distance Report Enabb@rameter to 1. It is also
necessary to set the Distance Report Intervahd Digance Report Interval Unjtarameters.

The Distance Report Intervabn be set between 0 and 999, which together with the Distance Report
Interval Unitsets the maximum interval to 999km or 99.1km in 1k steps or 100m steps.

There is also a Distance Repoi$econdary Intervalhich controls how many additional distance
reports should be sent when the reports are sent over GPRS.

If the reporting mode for a receiver is set to be both SMS and UDP/TCP, the Distance Report
Secondary Intervalill be ignored for that receiver.

If the reporting mode for a receiver is set to be UDP/TCP with fallback to SMS in case of transmission
failure, such a transmission failure will only ever cause a single SMS to be sent for one periodic
report cycle, while the unit will periodically attempt to send over UDP/TCP during the cycle.

Using the Distance Report Lengfiarameter, the minimum distance between two recorded GPS
positions before accumulating the distance travelled can be configured. The default for this
parameter has been set to 50m, but can be set as high as 999m. While it is possible to set this
distance to 0, it is not recommended as that would mean movements due to GPS precision errors
are also accumulated.

Each time the unit wakes up, for any reason, the first valid GPS position will be used as a reference
point for the next position that is at least Distance Report Lengtheters away from the reference.
Upon accumulating the distance travelled, a new reference point will be set.

To reset the total distance travelled, the Distance Report Resgirameter needs to be sent to the
unit with a value of 1.

See Report Formatgor information about what report formats are supported for distance based
periodic events.

Parameters Command Number Description

DRE #C30 Distance Report Enable

DRI #C30 Distance Report Interval

DRM #C30 Distance Report Secondary Interval
DRU #C30 Distance Report Interval Unit

DRL #C30 Distance Report Length

DRR #C30 Distance Report Reset
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Outgoing Call
It is possible to send a command to the unit that tells the unit to set up a voice call to a specified
number.

If such a command is received while the unit is already busy with any type of call, that command will
be ignored.

If an outgoing call has been set up, the call can be ended either by the remote party hanging up or
through the unit in case a call with higher priority needs to be set up. Call button calls and alarm calls
have higher priority than outgoing calls.

Incoming Call

If the unit detects an incoming call, it will begin by checking if voice access is restricted to certain
ydzZYo SNEXZ YR AF a2 OKSO1 GKIFG GKS OFftAy3
call. If voice access is unrestricted, the call will be answered right away.

It is not possible to call the unit if it already has a call going on.

If an incoming call has been set up, the call can be ended either by the remote party hanging up or
through the unit in case a call with a higher priority needs to be set up. Call button calls and alarm
calls have higher priority than incoming calls.

Alarm Call

If the parameter NCT in #C1 has been set to 1-9, the unit will try to call the numbers defined in #C9
after alarm report has been sent. Each number will be tried in turn, and if no-one has answered any
of the attempts, an additional report is sent to indicate that no-one answered. The unit also sends
an additional report to indicate that the call was answered, and what number answered the call,
after a successful alarm call. The report that is sent to indicate alarm call success is possible to
configure to not be sent.

Test Larm

It is possible to do a basic Test Larm by setting the on/off switch in the off position, then back to on
position again within five seconds. Upon detection of this Test Larm procedure the unit will send an
SMS to itself, and/or to a remote user.

When the SMS that the unit sends to itself is received, the unit will beep for three seconds to
indicate successful Test Larm.

The remote user will receive an SMS containing basic information on the units GSM reception,
battery level, temperature (only if a temperature sensor is attached), GPS status and GPS position.

The numbers for the unit as well as the remote user has to be set using command #C90. The default
configuration is for the first number defined to be for the unit and the second number for the
remote user, though it is possible to use the parameter TLN in #C91 to make the first number to the
remote user and the second number to the unit itself.
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GSM Registration
When SRT 299 is started, either from idle state or by turning the unit on, the unit will search for a
GSM network to register to.

If no network can be found within two minutes of starting up, the unit will enter into a retry mode
which includes a full reset of the unit. It is however possible to prevent this reset if a charger is
connected and Keep GSM on in case of GSM Registration Failure is configured.

In addition it is possible to configure the unit to switch between GSM 900/1800° and GSM
850/1900°.

In order to save on battery, it is possible to define the time between registration attempts.

Mobile Band Switching
This feature is disabled by default but can be enabled using the Mobile Band Switchingarameter in
#CO1.

Parameters Command Number Description

MBS #C91 Mobile Band Switching

GSM Registration Retry Time
The retry time is defined in minutes using the GSM Registration Retry Timarameter in #C1. The
shortest time that can be configured is three minutes.

Parameters Command Number Description

RTT #C1 GSM Registration Retry Time

> GSM frequency bands used primarily in Europe, Russia, Middle East, Africa and Asia
> GSM frequency bands used primarily in USA, Canada and South America
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Access Control
SRT 299 supports restricting who can send commands or make voice calls to the unit.

SMS Acess Numbers
If there are any SMS Access Numbeksfined, incoming commands will be discarded unless the
sender number matches one of these numbers.

There is however one exception to this rule. If the Master Access Numbaas been defined that
number will also be able to send commands to the unit.

Because these numbers can also be used as receivers of responses to commands sent to the unit,
they should be defined as international numbers including country and area code.
For instance, a mobile number of 0709123456 in Sweden should be specified as +46709123456.

Permitted characters are 0-9, A-D, #, * and +.

To configure the SMS Access Numbgiise command #C4.

Voice Access Numbers
If there are any Voice Access Numbaetsfined, incoming voice calls will be denied unless the caller id
matches one of these numbers.

There is however one exception to this rule; if the Master Access Numbaas been defined, that
number will also be able to make voice calls to the unit.

The incoming number information about calling party may vary depending on the country the unit is
currently located or the network the caller is attached to. It is therefore recommended that Voice
Access Numbeese defined without country code and without leading zeros of the area code.

For instance, a mobile number of 0709123456 in Sweden should be specified as 709123456. If this is
the case, the unit will correctly match this number to the incoming number information even if this
information is presented as +46709123456 or 0709123456 or 0046709123456.

Permitted characters are 0-9, A-D, #, *, +.

To configure the Voice Access Numbetse command #C3.

Master Access Number
If the Master Access Numbardefined, that number will always have access to make configuration
changes, request reports and request voice calls to be performed from the unit.

The Master Access Numbarrequired for Configuration Change Alarcenfiguration.

When the Master Access Numbaas been defined, a change of the number can only be performed
from the defined number. For information about how to specify the number, see SMS A&cess
Numbers

To configure the Master Access Numbarse command #C99.
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Report Formats
All reports support the use of SRT# NMR/GPS, OVLS ¢ Standard, OVLS ¢ B&M, OVLS ¢ B&M Ext and
User Defined.

For Pushbutton Alarm Event it is possible to override the report type to use MPTP |EMG instead.
However, if User Defined is selected as the normal report type and no message is defined for
Pushbutton Alarm Event, no message will be sent to the corresponding receiver.

In the special case when a report is sent as part of a request using #C5 or #C7, it is in the OVLS C
Standard and OVLS ¢ B&M cases possible to get a distance report instead of a request message.
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