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1
Introduction

This guide describes vehicle installation guidelines for the GPS L2000 Wireless Devices family of products.

1.1
GPS Solutions Devices

This guide covers the following locator models:

a) L2000 – GPRS and GPS functionality 
b) T3000 – GPRS, GPS, and Telemetry (I/0 port)

c) L4000 – GPRS and GPS functionality Store & Forward
d) T4000 – GPRS, GPS, and Telemetry (I/0 port) Store & Forward
e) V4000 – GPRS, GPS, Voice and Telemetry (I/0 port) Store & Forward
1.2
Contact Information

If you have any questions, please contact:

GPS Solutions 24/7 Technical Support line:

(800) 446-1991 ext 1378

GPS Solutions Support email:

support@trackmyvehicle.com
2
Hardware Installation

This section describes the steps involved in installing the GPS location device, as well as tools required and installation guidelines.

2.1
Overview

The steps of installing a Locator are as follows:

a) Physically mount the locator; 

b) 
Install the GPS antenna and antenna cable;

c)
If an external GSM or dual GSM/GPS antenna is being used, install the antenna and antenna cable;

d) Install the power harness;

e) If a computing device (e.g.PDA or Laptop) is to be connected to the Locator, install the serial cable;

f) If the Voice Option is to be installed, install the hands-free car kit.

g) If any Telemetry inputs or outputs are to be connected (e.g. panic button, temperature thermistor, door-lock control), install I/O wiring and connector (telemetry units only)

h) If any high-current output is to be connected (e.g. fuel-pump control), install as required to the blade connectors (telemetry units only);

i) Confirm proper device operation

2.2
Equipment Provided

The GPS Location Device is shipped with the following items:

a) GPS Locator

b) Antennas1:

1. GSM stubby antenna 

2. GPS mag-mount antenna 

c) Installation guide

d) Software Manual

e) SIM Card (pre-installed and pre-activated)

Note 1:  if an External Dual GSM/GPS Dome Antenna Upgrade was purchased at time of device purchase, the specified antennas will be replaced with a single dual-mode antenna. 

2.3
Equipment Required (typical installation)

· Locator Wiring tools:

· Wire stripping tools

· Wire (typically 16-18 AWG)

· Wire connectors (eg: butt-splice, spade, lug, etc.)

· Electrical Tape

· Multi-meter

· Locator mounting tools and hardware, e.g.:

· Screws

· Straps

· Velcro 

· Nuts, washers, as required

· Screwdriver

· Drill

· If splicing into existing wiring: (See precautions Sec 2.7.2 Wiring Guidelines)

· Solder iron, 

· Solder 

· Flux, 

· Heatshrink 

· I/O connectors and installation tools (if installing I/O connections)

· Customer specific:  will depend on I/O required

· Laptop computer with HyperTerminal (to perform diagnostics and confirm Locator operation)

2.4
Safety and Hazards Considerations

	


	Important!

Do not install or operate a GPS Locator in areas where explosive atmospheres may be present.  

Do not install a GPS Locator in any vehicle powered by liquefied petroleum gas or governed by petrochemical regulations without additional operational safety precautions being taken.  

Do not turn on or operate a GPS Locator near life support equipment, aircraft, blasting zones, or anywhere otherwise prohibited by law.




2.5
Mounting the Locator

Mount the locator where the likelihood of physical damage is small.  Generally under-dash or trunk mounting is preferable.  The Locator comes with holes predrilled in flanges for screw mounting.

2.5.1

Mounting Location Guidelines

· Ensure there is access to the modem connectors and the LED is visible
· Ensure excessive heat is avoided (e.g. avoid proximity to heaters or vehicle exhaust, and do not wrap the Locator with tape, plastic, or insulation material).  

· Ensure the locator is mounted where it is protected from moisture.  
2.5.2

Mounting Technique Guidelines

· Mount the locator securely with screws or straps:

· Using the Locator as a template, mark the hole location

· Drill holes

· Secure the Locator with screws

· Straps are advisable in high vibration environments such as off road vehicles:

· Install two pairs of mounting hooks with self-tapping screws to the mounting surface with a space of 12-15cm between each pair.  

· Insert the strap through the hooks and over the unit, and then pull tight.

· If using Velcro, ensure the surface is clean prior to mounting.
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If you are installing the unit in a vertical position, please make sure that the side with the antenna connector is at the bottom of the box.

2.6 Antenna Installation

	


	Important!

Proper antenna location and cabling technique is critical to optimal operation and performance of the GPS Locator.  This includes both coverage and throughput performance.




2.6.1

Install the GPS Antenna

Mount the GPS antenna (black magnetic antenna) on an area of the vehicle where there is no obstruction to the sky. The recommended location for the GPS antenna is the roof of the vehicle or the trunk. A magnet is contained within the GPS antenna that permits mounting in the middle of the roof or trunk.  If the area is not metal, epoxy can be used, or an alternate through-hole mount antenna can be installed.

Once the antenna is installed, run the antenna cables to meet the GPS LOCATOR using cable ties where appropriate.  

2.6.1.1

Covert GPS Antenna Installation

If it is essential that the antenna be fitting out of site, the following considerations should be observed:

· The antenna’s view of the sky must be as wide as possible

· The antenna’s field of view must not be obscured by any metallic object (including windshield wipers, front windscreens with heating, UV filters or metallic tints)

· The top of antenna should point towards the field of view

· Signal strength is enhanced if antenna is mounted directly onto metal

With these points in mind, the GPS antenna should be mounted under a window, normally either the front or rear screen, as these generally provide the maximum view of the sky.

Although there are no fixed rules, generally it is acceptable for the antenna to be located under the dash lining, under a non-metallic parcel shelf or within an instrument or light cluster.
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GPS navigation should be tested rigorously to ensure to optimum performance under operational conditions.

2.6.2

Install the GSM Antenna 

The Locator is shipped with a stubby GSM/GPRS antenna connected and a GPS mag-mount antenna.  This antenna configuration works very well with most applications, especially when a large metal ground plane is used for placement such as the roof or trunk of a vehicle. Optional high-gain and elevated feed antenna configurations are also available for enhanced performance.  GPS Solutions offers a Dual-mode, low-profile (GPS + Cellular) through-hole dome antenna and a 1900 MHz external antenna.  If the attached stubby antenna is to be used, ensure the antenna is in the vertical position.  

2.6.3

Antenna Installation Guidelines

· Do not mount antennas in areas with limited space for a ground plane.  

· Ground planes should provide at least 15cm of metal in all directions.   

· Do not mount antennas very close to another antenna.
· 2’ separation from another antenna is advisable.

· Do not mount antennas where they will be close to people.
· Antennas should be mounted where vehicle occupants will be separated from the radiating element by at least 20 cm.

· Do not mount antennas where they are covered or blocked by metal.
· Do not put antennas where they are close to electronic management and control systems.
· Mount antennas outside and on the vehicle roof where possible.  

· Mount GPS antennas where they will see the most sky
· Do not mount GPS antennas where they will be on an angle – they should be horizontal to see as much sky as possible

· For long cable runs use a good quality low loss cable, Use at least 0.6 dB/meter.

· Do not tightly kink or wrap excess cable. Be particularly careful not to trap any cables when refitting trims to the vehicle.

· It is critical that RF connectors be properly connected to the RF cable.  Be sure to use proper crimping tools and follow the manufacturer’s instructions.

· When connecting the antenna to the Locator, do not over tighten.  Tightening by hand is usually adequate.

· Mount antennas securely.  For through-hole installations, confirm the installation is water tight.

2.7
Installing the Power Harness

	


	Important!

Use of proper vehicle wiring technique and hardware is absolutely essential to correct operation of the GPS Locator.  


The Locator comes with three wires that must all be connected as follows.  

a)
Red Wire:  Battery.  

· To be connected to +12V.  Make sure the positive voltage is between 9 and 16 Volts.

b)
Black Wire:  Ground.  

· To be connected to vehicle ground.  Make sure this is not a floating ground.

c)
Yellow (or White) Wire:  Ignition.  

· To be connected to vehicle ignition.  This should be a switched circuit so that the unit receives an ignition on and ignition off signal.

It is critical for correct Locator operation that the Ignition wire be connected to vehicle ignition, and not to battery.

2.7.1

Electrical Safety

The following points are for guidance only and are not intended to be all-inclusive:

· Consult the vehicle manufactures guidelines regarding disconnection of the vehicle battery when installing new electrical devices. If advised, always disconnect the vehicle battery prior to making any electrical connections. (For the GPS Locator installations particularly, it will be necessary to locate or confirm power sources prior to disconnecting the vehicle battery). If the battery is to be disconnected, the consequences for that vehicle should be understood i.e. radio codes need to be available, any reset procedure for airbag systems, ECU’s etc.

· Never attempt to test any electrical circuits using a test lamp.

· Remove or cover any jewellery if it is necessary to work on live electrical systems.

· Never tamper with or disconnect the air bag or SRS electrical harness

· Refer to the vehicle manufacture’s instructions when making supplementary electrical connections.

· Use a high impedance multi-meter with both voltage and resistance ranges for testing electrical circuits.

2.7.2

Electrical Wiring Guidelines

1. Use appropriate pick-off points for power wiring

· If possible wire to a power bar or suitable common terminal connection point

· Don’t splice into individual lines going to other electrical devices.  In some cases these points can exhibit substantial momentary voltage drops.  Notoriously bad are wires going to heating mirrors, or a vehicle’s charging indicator, among many others.

· Negative Earth (black wire) connection:

· Always connect directly to a dedicated earth point within the vehicle electrical system. It is preferred to use a unique earth point, as connecting to one with other systems already connected to it could cause a build up in contact resistance which may cause supply voltage problems, resulting in erratic operation of the GPS Locator. If necessary, create a suitable earth point in an area that will not lead to corrosion.

· Avoid earth points that also serve engine management ECU, ABS or Air bag systems etc.

· Battery (red wire) connection:

· Connect to a continuous +12 to +16 volt DC supply. This should be taken from the secondary side of the main distribution fuse from the vehicle battery, and should not share a fused supply to any other equipment.
· This line should be fused at source to provide protection against shorting of the wiring harness, In line fuses is enclosed.  (Locators are also internally fused).
· Ensure the power is not interrupted when the engine is being started.
· Ignition (yellow or white wire) connection:

· Connection to an ignition signal which goes positive (+ 9 to + 30 Volt DC ) when the engine is running, and is removed or goes to ground when the engine stops.

· To avoid mis-operation ensure the power is not interrupted for more than 10 seconds when the engine is started.

2. Use appropriate connectors

· Don’t use ‘quick taps’ – they’re not good for critical power supply connections.  These types of taps cut into the wire you connect them to, reducing the life of the wire and reducing its voltage and current handling capabilities.  They increase the risk of both corrosion and crush-type wiring failures.  Quick taps should be used in an emergency situation only, or where a quick non-critical connection is required. 

· If you must splice, an appropriate method of splicing is to strip-away a small portion of the insulation, solder the modem power wires, then heat-shrink the connection to re-insulate. 

· Use proper sized automotive crimp terminals

· Be sure to crimp connectors properly with the correct sized crimp tool.  Confirm the physical connection is solid.

3. Install connectors well

· Wire should be fully inserted into the connector with insulation intact - don’t leave bare wire exposed.
· If you combine wires ensure the connector can handle the resulting gauge.

· Use toothed washers where bolting connectors to the vehicle.  Make sure the ground connection is solid and reliable.

4. Don’t leave cut wires exposed

· Check for accidentally cut wire – it can damage vehicle wiring, devices, or worse cause a fire. 

· Don’t leave cut wire exposed – tape or properly terminate all wire cuts so there is no risk of shorting or corrosion.

· Don’t leave free connector contacts or pins exposed – tape or properly terminate all connectors.

5. Ensure Wiring is Correct

· Make absolutely sure the red wire is connected to battery and the yellow wire is connected to ignition

6. Route Cables properly

· Where possible secure wiring in the wiring channel provided by the vehicle manufacturer

· Never put cabling where it will be stepped on such as under rugs or mats.

· Never wire in areas susceptible to holding moisture.  For example insulation under the carpet holds water and can be commonly damp, making any wiring connections here highly susceptible to corrosion.  

· Never put cable where a passenger or driver’s feet rest right on top of the wires

· Tie wrap or tape cables so they stay secure.  

2.8

Installing Telemetry Inputs and Outputs

2.8.1

Telemetry Port Pin-out (Telemetry Units only)

The following diagram indicates the pin configuration on the DB15 port of the telemetries unit.

	DB15 PIN #
	COLOR (cable type A)
	COLOR

(Heavy Duty

type B)
	I/O NAME
	General Description
	Typical Install Description

	1
	Solid brown
	Black
	OUTPUT 7
	Ground pulse output  (500 milli-amps)
	Remote start pulse 

	2
	Solid red
	White
	OUTPUT 8
	Ground pulse output  (500 milli-amps)
	Remote horn honk 

	3
	Solid orange
	Red
	OUTPUT 9
	Ground pulse output  (500 milli-amps)
	Remote lock doors 

	4
	Solid pink
	Green
	OUTPUT 10
	Ground pulse output  (500 milli-amps)
	Remote unlock doors 

	5
	Solid yellow
	Orange
	OUTPUT 11
	Ground pulse output  (500 milli-amps)
	Aux output 

	10
	Solid gray
	Orange/Black
	OUTPUT 12
	Ground pulse output  (500 milli-amps)
	Aux output 

	9
	Solid purple
	Green/Black
	OUTPUT 13
	Ground pulse output  (500 milli-amps)
	Aux output 

	7
	Light green
	White/Black
	INPUT 4
	Input detecting ground contact closure (protected up to 30V)
	Panic button

	6
	Dark green
	Blue
	INPUT 5
	Input detecting ground contact closure (protected up to 30V)
	Airbag

	11
	Solid white
	Blue/Black
	INPUT 6
	Input detecting ground contact closure (protected up to 30V)
	Door open

	8
	Solid blue
	Red/Black
	INPUT 7
	Input detecting ground contact closure (protected up to 30V)
	Alarm alert

	12
	Solid black
	Black/White
	INPUT 8
	Input detecting ground contact closure (protected up to 30V)
	Aux input

	13
	Brown w white stripe
	Red/White
	INPUT 9
	Input detecting ground contact closure (protected up to 30V)
	Aux input

	14
	Red/white stripe
	Green/White
	GND
	Ground
	Ground

	15
	Black w white stripe
	Blue/White
	ANALOG
	8-bit Analog to Digital converter input
	Engine Temperature

	
	2 Large Blades
	
	OUTPUT 14
	15 Amp open/close relay switch
	Kill Switch, Fuel pump relay (15A)

	Not Used
	Orange with white stripe
	
	
	
	

	Not Used
	Blue with white stripe
	
	
	
	

	Not Used
	Green with white stripe
	
	
	
	


2.8.2

Activating Telemetry Features

In order to activate the notification for the Telemetry input/outputs, please send an email to GPS Solutions Technical support (support@trackmyvehicle.com) and include the information on the activated input/outputs and the serial number/unit name.

2.9 Operation and Verification Testing

2.9.1 L2000 and T3000

To ensure the GPS Locator is operational, perform the following checkpoints by observing the green LED light on the device: 

1.
If the device LED is demonstrating an uninterrupted green light:

· The Locator has both GPS and GSM network coverage.  If you have messaging activated for you, try to poll the vehicle location on the web site. The next step is to log on to the Quadrant Location Services Portal and poll the vehicle(s) where you have installed the Devices. 

2.
If the LED is flashing 3 seconds off and one second on:  

· The Locator has neither a GPS fix nor GSM cell coverage. Please ensure that the GPS antenna has a clear line of sight to the sky and that your vehicle is within a GSM network area.

3.
If the LED is flashing one second on and one second off:

· the device has cell network activation but no GPS network visibility. Please ensure that the GPS antenna is properly connected to the device and has a clear view from the sky.

4.
If the LED is flashing one second off and three seconds on:

· the device has GPS activation but no cell network. Please ensure that the GSM antenna is properly attached to the device and that your vehicle is in an area with cell network coverage.

	Green LED
	Meaning

	Off
	The Locator is powered off.

	On Solid
	The Locator has GPS fix and GSM coverage

	Flashing:

3sec off

1sec on
	The Locator has neither GPS fix nor GSM coverage



	Flashing:

1sec on

1sec off
	The Locator has GSM coverage but no GPS fix.

	Flashing

3sec on

1sec off
	The Locator has GPS fix but no GSM coverage.


2.9.2 4000 Series

To ensure the GPS Locator is operational, perform the following checkpoints by observing the LED light on the device: 

1.
If the device LED is demonstrating an uninterrupted Green light:

· The Locator has both GPS and GSM network coverage.  If you have messaging activated for you, try to poll the vehicle location on the web site. You can also use Hyper Terminal and use the “sendloc” command.  The information will return form the server.  This can be viewed on the summary or detail report at http://reports.racowireless.com.  

2.
If the LED is flashing Red one second on and one second off:

· The Locator has neither a GPS fix nor GSM cell coverage. Please ensure that the GPS antenna has a clear line of sight to the sky and that your vehicle is within a GSM network area.

3.
If the device LED is demonstrating an uninterrupted Red light:

· the device has cell network activation but no GPS network visibility. Please ensure that the GPS antenna is properly connected to the device and has a clear view from the sky.

4.
If the LED is flashing Green one second off and three seconds on:

· the device has GPS activation but no cell network. Please ensure that the GSM antenna is properly attached to the device and that your vehicle is in an area with cell network coverage.

	LED
	Meaning

	Off
	The Locator is powered off.

	On Solid Green
	The Locator has GPS fix and GSM coverage

	Flashing Red:

1sec off

1sec on
	The Locator has neither GPS fix nor GSM coverage



	On Solid Red

1sec on

1sec off
	The Locator has GSM coverage but no GPS fix.

	Flashing Green

1sec on

1sec off
	The Locator has GPS fix but no GSM coverage.


2.9.3 End-to-end Application Connectivity

For configuring devices to support end-to-end applications over the GPRS

network and the Internet, please contact us for the Internet Connectivity Configuration

Guide.

3
Trouble-shooting

3.1

Basic Commands – Used with Hyper Terminal for testing

· sendloc – polls unit for present location.  Returns demand value.

[00146] CMND: sendloc

[00146] SENT: L0 L2,01,+39153239,- 084220974,000000,20031003140759,-DN,000,000000

252,000000247,171,DBF0,802D

· status channels – shows the number of GPS satellites (UVE)

? status channels

[00159] CMND: status channels

[00159] RESP:  0:UVE-,23,39,41,82 1:----,7,0,0,0 2:----,10,0,0,0 3:----,8,0,0,0

4:----,6,0,0,0 5:----,21,0,108,70 6:UVE-,14,41,312,64 7:-VE-,18,38,119,41 8:UVE-

,15,37,195,34 9:-VE-,9,33,44,16 10:-VE-,25,36,215,26 11:UV--,122,30,0,0

 0:UVE-,23,39,41,82 1:----,7,0,0,0 2:----,10,0,0,0 3:----,8,0,0,0 4:----,6,0,0,0

 5:----,21,0,108,70 6:UVE-,14,41,312,64 7:-VE-,18,38,119,41 8:UVE-,15,37,195,34

9:-VE-,9,33,44,16 10:-VE-,25,36,215,26 11:UV--,122,30,0,0

3.2

GPS Locator connecting to GPRS network

The following is a snapshot of the locator activities from the time of power up to the time of logon to the server. It shows the commands that are exchanged between the locator and the Motorola g18 modem.

For the following sample, the APN is set to internet.com/wapuser1/wap.

[00006] SENT: ATZ

[00008] RCVD: OK

[00028] SENT: ATI3+CGSN;+CBAND=3;E0&K0&D0+CREG=0;+CMEE=1;+CNMI=0,0,0,0,0;&W0&Y0

[00028] RCVD: E6.02.10

[00028] RCVD: +CGSN: "350030070030534"

[00028] RCVD: OK

[00028] SENT: AT+CGATT?;+CGPRS;E0+CREG?;+CSQ;+CMGL

[00028] RCVD: +CGATT: 1

[00028] RCVD: +CGPRS: 1

[00028] RCVD: +CREG: 000,001

[00028] RCVD: +CSQ: 031, 099

[00028] RCVD: OK

[00033] SENT: AT+CGATT?;+CGPRS;E0+CREG?;+CSQ;+CMGL

[00033] RCVD: +CGATT: 1

[00033] RCVD: +CGPRS: 1

[00033] RCVD: +CREG: 000,001

[00033] RCVD: +CSQ: 031, 099

[00033] RCVD: OK

[00033] SENT: AT+CGDCONT=1,"IP","internet.com";D*99#

[00033] RCVD: CONNECT 57600

[00033] GPRS: dialup complete

[00033] GPRS: PPP initiated

[00039] GPRS: PPP up

[00039] GPRS: TCP connecting

[00040] GPRS: connection open

[00040] SENT: login 350030070030534

3.3

Most common problem situations

3.3.1

If the SIM card is not GPRS active, we get the following:

[00483] SENT: AT+CGATT?;+CGPRS;E0+CREG?;+CSQ;+CMGL

[00483] RCVD: +CGATT: 0

[00483] RCVD: +CGPRS: 0

[00483] RCVD: +CREG: 000,001

[00483] RCVD: +CSQ: 031, 099

[00483] RCVD: OK

3.3.2

If the SIM card is not active at all or there is a problem with the SIM card:

[00518] SENT: AT+CGATT?;+CGPRS;E0+CREG?;+CSQ;+CMGL

[00518] RCVD: +CME ERROR: 010

[00523] SENT: AT+CGATT?;+CGPRS;E0+CREG?;+CSQ;+CMGL

[00523] RCVD: +CME ERROR: 010

3.3.3

If there is a problem with APN:

[00833] SENT: AT+CGDCONT=1,"IP","proxy";D*99#

[00833] RCVD: CONNECT 57600

[00833] GPRS: dialup complete

[00833] GPRS: PPP initiated

[00838] GPRS: PPP down

[00848] SENT: AT+CGATT?;+CGPRS;E0+CREG?;+CSQ;+CMGL

[00848] RCVD: +CGATT: 1

[00848] RCVD: +CGPRS: 1

[00848] RCVD: +CREG: 000,001

[00848] RCVD: +CSQ: 031, 099

[00848] RCVD: OK

We may receive different error messages from the network, that we will analyze according to the standard GSM error lists

3.4

Mobile Equipment error result code +CME ERROR

The operation of +CME ERROR: <err> result code is similar to the regular ERROR result code: if +CME ERROR:<err> is the result code for any of the commands in a command line, none of the following commands in the same command line is executed (neither ERROR nor OK result code shall be returned as a result of a completed command line execution). The format of <err> can be either numeric or verbose. This is set with command +CMEE (refer previous subclause).

 

ETSI TS 100 916 V7.5.0 (1999-12) 89 (GSM 07.07 version 7.5.0 Release 1998)

3.4.1

General errors

0 phone failure

1 no connection to phone

2 phone-adaptor link reserved

3 operation not allowed

4 operation not supported

5 PH-SIM PIN required

6 PH-FSIM PIN required

7 PH-FSIM PUK required

10 SIM not inserted

11 SIM PIN required

12 SIM PUK required

13 SIM failure

14 SIM busy

15 SIM wrong

16 incorrect password

17 SIM PIN2 required

18 SIM PUK2 required

20 memory full

21 invalid index

22 not found

23 memory failure

24 text string too long

25 invalid characters in text string

26 dial string too long

27 invalid characters in dial string

30 no network service

31 network timeout

32 network not allowed - emergency calls only

40 network personalizations PIN required

41 network personalization PUK required

42 network subset personalizations PIN required

43 network subset personalization PUK required

44 service provider personalizations PIN required

45 service provider personalization PUK required

46 corporate personalizations PIN required

47 corporate personalizations PUK required

100 unknown

3.5

CMS ERROR

Cause no. 1: "Unassigned (unallocated) number"

This cause indicates that the destination requested by the Mobile Station cannot be reached because, although the number is in a valid format, it is not currently assigned (allocated).

 

Cause no. 8: "Operator determined barring"

This cause indicates that the MS has tried to send a mobile originating short message when the MS's network operator or service provider has forbidden such transactions. ETSI

 

Cause no. 10: "Call barred"

This Cause indicates that the outgoing call barred service applies to the short message service for the called destination.

 

Cause no. 21: "Short message transfer rejected"

This Cause indicates that the equipment sending this cause does not wish to accept this short message, although it could have accepted the short message since the equipment sending this Cause is neither busy nor incompatible.

 

Cause no. 27: "Destination out of service"

This cause indicates that the destination indicated by the Mobile Station cannot be reached because the interface to the destination is not functioning correctly. The term "not functioning correctly" indicates that a signaling

message was unable to be delivered to the remote user; e.g., a physical layer or data link layer failure at the remote user, user equipment off-line, etc.

 

Cause no. 28: "Unidentified subscriber"

This Cause indicates that the subscriber is not registered in the PLMN (i.e. IMSI not known).

 

Cause no. 29: "Facility rejected"

This Cause indicates that the facility requested by the Mobile Station is not supported by the PLMN.

 

Cause no. 30: "Unknown subscriber"

This Cause indicates that the subscriber is not registered in the HLR (i.e. IMSI or directory number is not allocated to a subscriber).

 

Cause no. 38: "Network out of order"

This Cause indicates that the network is not functioning correctly and that the condition is likely to last a relatively long period of time; e.g., immediately reattempting the short message transfer is not likely succeed.

 Cause no. 41: "Temporary failure"

This Cause indicates that the network is not functioning correctly and that the condition is not likely to last a long period of time; e.g., the Mobile Station may wish to try another short message transfer attempt immediately.

 

Cause no. 42: "Congestion"

This Cause indicates that the short message service cannot be serviced because of high traffic.

 

Cause no. 47: "Resources unavailable, unspecified"

This cause is used to report a resource unavailable event only when no other cause applies.

 

Cause no. 50: "Requested facility not subscribed"

This Cause indicates that the requested short message service could not be provided by the network because the user has not completed the necessary administrative arrangements with its supporting networks.

Cause no. 69: "Requested facility not implemented"

This Cause indicates that the network is unable to provide the requested short message service.

 

Cause no. 81: "Invalid short message transfer reference value"

This Cause indicates that the equipment sending this cause has received a message with a short message reference which is not currently in use on the MS-network interface.

 

Cause no. 95: "Invalid message, unspecified"

This cause is used to report an invalid message event only when no other cause in the invalid message class applies.

 

Cause no. 96: "Invalid mandatory information"

This Cause indicates that the equipment sending this cause has received a message where a mandatory information element is missing and/or has a content error (the two cases are indistinguishable).

 

Cause no. 97: "Message type non-existent or not implemented"

This Cause indicates that the equipment sending this Cause has received a message with a message type it does not recognize either because this is a message not defined or defined but not implemented by the equipment sending

the Cause.

 

Cause no. 98: "Message not compatible with short message protocol state"

This Cause indicates that the equipment sending this Cause has received a message such that the procedures do not indicate that this is a permissible message to receive while in the short message transfer state.

 

Cause no. 99: "Information element non-existent or not implemented"

This Cause indicates that the equipment sending this Cause has received a message which includes information elements not recognized because the information element identifier is not defined or it is defined, but not

implemented by the equipment sending the Cause. However, the information element is not required to be present in the message in order for the equipment sending the Cause to process the message.

 

Cause no. 111: "Protocol error, unspecified"

This Cause is used to report a protocol error event only when no other Cause applies.

 

Cause no. 127: "Interworking, unspecified"

This Cause indicates that there has been interworking with a network which does not provide causes for actions it takes; thus, the precise cause for a message which is being send cannot be ascertained.

3.5.1
Other:     (hex)

 

     80 - 8F TP-PID errors

128 (80) Telematic interworking not supported x

129 (81) Short message Type 0 not supported x x

130 (82) Cannot replace short message x x

131 (83) - 8E Reserved

143 (8F) Unspecified TP-PID error x x

     90 - 9F TP-DCS errors

144 (90) Data coding scheme (alphabet) not supported x

145 (91) Message class not supported x

146 (92) - 9E Reserved

159 (9F) Unspecified TP-DCS error x x

     A0 - AF TP-Command Errors

160 (A0) Command cannot be actioned x

161 (A1) Command unsupported x

162 (A2) - AE Reserved

175 (AF) Unspecified TP-Command error x

176 (B0) TPDU not supported x x

     B1 - BF Reserved

192 (C0) SC busy x

193 (C1) No SC subscription x

194 (C2) SC system failure x

195 (C3) Invalid SME address x

196 (C4) Destination SME barred x

197 (C5) SM Rejected-Duplicate SM x

198 (C6) TP-VPF not supported X

199 (C7) TP-VP not supported X

200 (C8) - CF Reserved

208 (D0) SIM SMS storage full x

209 (D1) No SMS storage capability in SIM x

210 (D2) Error in MS x

211 (D3) Memory Capacity Exceeded X

212 (D4) SIM Application Toolkit Busy x

213 (D5) SIM data download error

 

300 ME failure

301 SMS service of ME reserved

302 operation not allowed

303 operation not supported

304 invalid PDU mode parameter

305 invalid text mode parameter

310 SIM not inserted

311 SIM PIN required

312 PH-SIM PIN required

313 SIM failure

314 SIM busy

315 SIM wrong

316 SIM PUK required

317 SIM PIN2 required

318 SIM PUK2 required

320 memory failure

321 invalid memory index

322 memory full

330 SMSC address unknown

331 no network service

332 network timeout

340 no +CNMA acknowledgement expected

500 unknown error

...511 other values in range 256...511 are reserved

512... manufacturer specific[image: image3.png]
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