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1.1 Scope of the document

This document describes the AT command-based messages exchanged between an application and the OncCell
G2111/G21511 series modem for managing GSM related events or services.

OnCell
G2111/G21511 series
modem
External AT
Application
Send AT >
' Serial Link
Receive AT

1.2 Document Conventions

Throughout this document the OnCell G2111/G21511 series is also referred to as GSM Mobile Engine or short
ME, MS (Mobile Station) or Mobile Terminal (MT). In related documents the equivalent terms DCE (Data
Communication Equipment), facsimile DCE or FAX modem may be found.

AT commands are used to control the G2111/G21511 series. The controlling device is referred to as Customer
Application or short TE. Related documents may use the equivalent term DTE (Data Terminal Equipment).

All abbreviations and acronyms used throughout this document are based on GSM or 3GPP specifications. For
additional definitions please refer to TR 100 350 V7.0.0 (1999-08), (GSM 01.04, version 7.0.0 release 1998).

1.3 Superscript notation for parameters and
values

Table 1.1: Symbols used to mark the type of parameters

Parameter type Meaning

<param>(num) Parameter value must be numeric type
<param>(str) Parameter value must be string type

Table 1.2: Symbols used to indicate the correlations with other commands

Parameter option

Meaning

<param>(&W) Parameter value will be stored with AT&W

<param>(&V) Parameter value will be displayed with AT&V

<param>(~SNFW) Parameter value will be stored with ATASNFW

<param>(+CSCS) Parameter value has to be (is) coded according to current setting of <chset> (see
AT+CSCS for details)

Table 1.3: Symbols used to mark different types of default values of parameters

Value option

Meaning

[x]

Default value: if the parameter is omitted, the value ‘x’ will be assumed
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1.4

1.4.1

X(&F) Factory default value, will be restored to ‘x’ with AT&F
x(P) Powerup default value of a parameter which is not stored at power down
x(D) Delivery default value of a parameter which cannot be restored automatically

AT Command Syntax

The “AT” or “at” prefix must be set at the beginning of each command line. To terminate a command line enter
<CRrR>. Commands are usually followed by a response that includes “<CR><LF><response><CR><LF>".
Throughout this document, only the responses are presented, <CR><LF> are omitted intentionally.

Table 1.4: Types of AT commands and responses
AT command type Syntax Function
Test command ATH+CXXX="? The mobile equipment returns the list of parameters and value

ranges set with the corresponding Write command or by internal

processes.

Read command AT+CXXX? This command returns the currently set value of the parameter or
parameters.

Write command AT+CXXX=<...> |This command sets user-definable parameter values.

Exec(ution) command | AT+CXXX The execution command reads non-variable parameters deter-

mined by internal processes in the GSM engine.

Using Parameters

e Optional parameters are enclosed in square brackets. If optional parameters are omitted, the current
settings are used until you change them.

e Optional parameters or sub parameters can be omitted unless they are followed by other parameters. If you
want to omit a parameter in the middle of a string it must be replaced by a comma. See also example 1.

e A parameter value enclosed in square brackets represents the value that will be used if an optional
parameter is omitted. See also example 2.

¢ When the parameter is a character string, e.g. <text> or <number>, the string must be enclosed in
quotation marks, e.g. “Charlie Brown"” or "+49030xxxx". Symbols in quotation marks will be recognized as
strings.

e All spaces will be ignored when using strings without quotation marks.

e It is possible to omit the leading zeros of strings which represent numbers.

e If an optional parameter of a V.250 command is omitted, its value is assumed to be 0.

Example 1: Using default parameter values for optional parameters

AT+CFUN=7,0 Activate CYCLIC SLEEP mode, don't reset ME

OK

AT+CFUN? Query ME mode

+CFUN: 7

OK

AT+CFUN= Set ME back to normal (default parameters: 1,0)
OK

+CFUN: 1

OK

1.4.2 Concatenating AT Commands

Concatenating AT commands on the same line is possible, though not recommended because of restrictions
listed below (for more details see [10]).
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When concatenating AT commands you need to enter the “"AT” or “at” prefix only once at the beginning of a
command line. Basic commands (i.e., V.250 commands) are concatenated without delimiter. Extended
commands (i.e., commands starting with AT+ or AT”) use a semicolon as delimiter.

Disadvantages and restrictions:

e There is no way to control the minimum time to wait between finishing an AT command and sending the
next one. Please refer to Section 1.5, Communication between Customer Application and the
G2111/G21511I series for details about timing.

e The sequence of processing the AT commands may be different from the sequential order of command
input.

e Many AT commands cannot be concatenated (see list below). Concatenating these commands might end up
with an error result code, or leads to an unexpected order of responses.

AT command type Comment

V.250 commands Cannot be concatenated with FAX commands (prefix
AT+F)

GSM 7.07 commands Cannot be concatenated with extended commands
(prefix ATAS)

GSM 7.05 commands (SMS) To be used standalone

Commands starting with AT& To be used standalone

AT+IPR To be used standalone

1.5 Communication between Customer
Application and G2111/G21511I series

Leaving hardware flow control unconsidered the Customer Application (TE) is coupled with the G2111/G21511
series (ME) via a receive and a transmit line.

Since both lines are driven by independent devices collisions may (and will) happen. For example, if the TE
issues an AT command the G2111/G21511I series starts sending a URC. This will probably cause the TE to
misinterpret the URC being part of the AT command’s response. To avoid this conflict the following measures
must be taken:

e If an AT command is finished (with "OK” or "ERROR") the TE shall always wait at least 100 ms before
sending the next one. This applies to bit rates of 9600 bps or higher (see AT+IPR). At bit rates below 9600
bps the delay must be longer: 300 ms at 1200 bps, and 500 ms at 300 bps.

The pause between two AT commands gives the G2111/G21511 series the opportunity to the transmission of
pending URCs and get necessary service.

e The TE shall communicate with the G2111/G21511 series using activated echo (ATE1), i.e. the
G2111/G21511 series echoes characters received from the TE.

Hence, when the TE receives the echo of the first character “"A” of the AT command just sent by itself it has
control both over the receive and the transmit paths.

Using Backspace at command line:

e As the standard GSM alphabet does not provide a backspace functionality the G2111/G21511 series is
designed to use the character "08” (hex 0x08) as backspace for command line input. This allows the user
to easily erase the last character when writing an AT commands. On the other hand, this solution requires
entering the escape sequence \08 for writing the “0” character in GSM character string parameters.

e If command echo is enabled (ATE1) Backspace may cause 08-32-08 (decimal) character sequences or no
echo, depending on serial interface and speed of character input.

Software flow control:
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e Regardless of the selected alphabet, keep in mind that, when using software flow control (AT\Q1),
character values 17 and 19 (decimal) are interpreted as XON/XOFF control characters.

1.6 Supported character sets

The G2111/G21511 series supports two character sets: GSM 03.38 (7 bit, also referred to as GSM alphabet or
SMS alphabet) and UCS2 (16 bit, refer to ISO/IEC 10646). See AT+CSCS for information about selecting the
character set. Character tables can be found below.

Explanation of terms

e Escape sequence

The escape sequence used within a text coded in the GSM default alphabet (0x1B) must be correctly
interpreted by the TE, both for character input and output. To the G2111/G21511 series, an escape
sequence appears like any other byte received or sent.

e TE Character Set

The character set currently used by the Customer Application is selected with AT+CSCS. It is recommended
to select UCS2 setting.

e Data Coding Scheme (DCS)

DCS is part of a short message and is saved on the SIM. When writing a short message to the SIM in text
mode, the DCS stored with AT+CSMP is used and determines the coded character set.

When you enter characters that are not valid characters of the supported alphabets the behavior is undefined.
If GSM alphabet is selected, all characters sent over the serial line (between TE and ME) must be in the range
from 0 to 127 (7 bit range).

Note: If the ME is configured for GSM alphabet, but the Customer Application (TE) uses ASCII, bear in mind that
some characters have different code values, such as the following:

e “@" character with GSM alphabet value 0 is not displayable by an ASCII terminal program, e.g. Microsoft©
HyperTerminal®.

e “@" character with GSM alphabet value 0 will terminate any C string! This is because value 0 is defined as
C string end tag. Therefore, the GSM Null character will cause problems on application level when using ‘C’-
functions, e.g. “strlen()”. Using an escape sequence as shown in the table below solves the problem. By the
way, this may be the reason why even network providers sometimes replace ‘@’ with *@=*" in their SIM
application.

e Some other characters of the GSM alphabet may be misinterpreted by an ASCII terminal program. For
example, GSM 8" (as in "Borse”) is assumed to be “|” in ASCII, thus resulting in “B|rse”. This is because
in both alphabets there are different characters assigned to value 7C (hexadecimal).

If the TE sends characters differently coded or undefined in ASCII or GSM (e.g. A, O, U) it is possible to use

escape sequences. The ME’s input parser translates the escape sequence to the corresponding GSM character

value.

Table 1.5: Examples for character definitions depending on alphabet

Character ASCII GSM 03.38 ucs2 Escape Numeric

Value Character Character Character Sequence Escape
Sequence

0x5C \ 0 00D6 \5C 0x5C 0x35 0x43

0x22 " " 0022 \22 0x5C 0x32 0x32

0x00 NULL @ n/a \00 0x5C 0x30 0x30

Usually terminal programs are not able to recognize escape sequences, and thus, handle them as normal
characters.
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To prevent misinterpretation of control characters or special characters it is recommended to always use USC2
alphabet and PDU mode.

1.6.1 GSM alphabet tables and UCS2 character values

This section provides tables for the GSM 03.38 alphabet supported by the OnCell G2111/G21511 series. Below
any GSM character find the corresponding two byte character value of the UC 82 alphabet. The related mapping
information is available at http://www.unicode.org/Public/MAPPINGSIETSI/GSM0338.TXT.
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o 0 1 0 2 5 & " 2 B R b r
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a ; a 1 5 & e % 5 E u 2 u
O0ES | 0343 | 0025 | 0035 | 0045 | 0055 | 0085 | 0O7S
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0 ; ; ; 7 i k3 ! 7 G Wy q iy
O0EC | g3as | 0027 | 0037 | 0047 | 0057 | 0067 | 0OFT
i 0 0 0 g & T ([ g H H h ¥
00F2 *| 0343 | ooz | 0038 | 0048 | O0SE | OOES | OO7E
i 0 0 i g g @ ) a [ Y i y
O0c7 | 0393 | 0029 | 0032 | 0049 | 0059 | OOES | OO
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CR = - = 7] 7 m fi
1 1 0 e [CR]1™ | O0EE | 0020 | 0030 | 004D | 00D | OOGD | QOFY
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3 E i 7 o] g 0 &
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Figure 1.1: Main character table of GSM 03.38 alphabet

1. This code is an escape to the following extension of the 7 bit default alphabet table.

2. This code is not a printable character and therefore not defined for the UCS2 alphabet. It shall be treated
as the accompanying control character.

3. See Section 1.5, Communication between Customer Application for further details on using backspace and
“b” character.
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h7 i 0 n 0 1 1 1 1
Extension character table of
GEM 03.38 alphabet i I L ! S L !
ha i] 1 1] 1 1] 1 ] 1
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]
1 1 1 0 14J/E 0050
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Figure 1.2: Extension character table of GSM 03.38 alphabet

1. This code value is reserved for the extension to another extension table. On receipt of this code, a receiving
entity shall display a space until another extension table is defined.

2. This code represents the EURO currency symbol. The code value is the one used for the character ‘e’.
Therefore a receiving entity which is incapable of displaying the EURO currency symbol will display the
character ‘e’ instead.

3. This code is defined as a Page Break character and may be used for example in compressed CBS messages.
Any mobile which does not understand the 7 bit default alphabet table extension mechanism will treat this
character as Line Feed.

If the Customer Application receives a code where a symbol is not represented in Figure 1.2, Extension character

table of GSM 03.38 alphabet it shall display the character shown in the main default 7 bit alphabet table (see

Figure 1.1, Main character table of GSM 03.38 alphabet).

1.6.2 UCS2 and GSM character coding and conversion

This section provides basic information on how to handle input and output character conversion, e.g. for SMS
text mode and Remote SAT, if the character representation of ME and Customer Application differ, i.e. if the Data
Coding Scheme and the TE character set use different mappings.
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1.6.2.1 Output of SIM data (ME to TE)

Used character set DCS = 7 bit DCS = 8 bit DCS = 16 bit
GSM Data ucs2
GSM Case 1 Case 2 Case 3
GSM (1:1) 8 bit to IRA (1:2) UCS2 to IRA (2:4)
UCS2 Case 4 Case 5 Case 6
GSM to IRA (1:4) 8 bit to IRA (1:4) UCS2 to IRA (2:4)

Note: The ratio of SIM bytes to output bytes is given in parentheses.

Case 1
Every GSM character is sent to the TE as it is (8-bit value with highest bit set to zero).
Example: 47'H, 53'H, 4D'H — 47'H, 53'H, 4D'H, displayed as “"GSM”

Case 2
Every data byte is sent to the TE as 2 IRA characters each representing a half byte.
Example: B8'H (184 decimal) —» 42'H, 38'H, displayed as “B8"”

Case 3

Every 16-bit UCS2 value is sent to the TE as 4 IRA characters.

Example: C4xA7'H (50343 decimal) — 43'H, 34'H, 41'H, 37'H, displayed as "C4A7"

Problem: An odd number of bytes leads to an error because there are always two bytes needed for each USC2
character

Case 4
Every GSM character is sent to the TE as 4 IRA characters to show UCS2 in text mode.
Example: 41'H ("A”) — 30'H, 30'H, 34'H, 31'H, displayed as “0041”

Case 5
Every data byte is sent to the TE as IRA representation of UCS2 (similar to case 4).
Example: B2'H — 30'H, 30'H, 42'H, 32'H, displayed as “00B2”

Case 6

Every 16-bit value is sent to the TE as IRA representation of it. It is assumed that number of bytes is even.
Example: C3x46'H — 43'H, 33'H, 34'H, 36'H, displayed as “C346"

1.6.2.2 Input of SIM data (TE to ME)

Used character set DCS = 7 bit DCS = 8 bit DCS = 16 bit

GSM Data ucs2
GSM Case 1 Case 2 Case 3

GSM (1:1) IRA to 8 bit (2:1) IRA to 16 bit (4:2)
UCS2 Case 4 Case 5 Case 6

UCS2 to GSM (4:1) UCS2 to 8 bit (4:1) UCS2 to 16 bit (4:2)

Note: The ratio between the number of input characters and bytes stored on the SIM is given in parentheses.

Case 1

Every character is sent from TE to ME as GSM character (or ASCII with standard terminal emulation, e.g.
HyperTerminal®).

Character value must be in range from 0 to 127 because of 7-bit GSM alphabet.

To reach maximum SMS text length of 160 characters in 140 bytes space characters will be compressed on SIM.
This must be set using the parameter <dcs> of AT+CSMP (add 64).
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Example: "ABCDEFGH"” typed is sent and stored uncompressed as — 4142434445464748'H (stored
compressed as 41E19058341E91'H)

Case 2

Every data byte is sent as 2 IRA characters.

Maximum text length is 280 IRA characters which will be converted into 140 bytes SMS binary user data
Example: “C8” typed is sent as 43'H, 38'H — stored as C8'H

Case 3

Every 16-bit value is sent as 4 IRA characters.

Maximum text length is 280 IRA characters which will be converted into 70 UCS2 characters (16-bit each)
Number of IRA characters must be a multiple of four because always 4 half bytes are needed for a 16-bit value
Example: *D2C8" typed is sent as 44'H, 32'H, 43'H, 38'H — stored as D2C8'H

Case 4

Every GSM character is sent as 4 IRA characters representing one UCS2 character.

Example: To store text “ABC” using UCS2 character set you have to type "004100420043".

This is sent as 30'H,30'H,34'H,31'H, 30'H,30'H,34'H,32'H, 30'H,30'H,34'H,33'H — detected as IRA
representation of 3 UCS2 characters, converted to GSM character set and stored as 41'H, 42'H, 43'H.
Maximum input is 640 IRA characters representing 160 UCS2 characters when compression is active. These are
converted to 160 GSM 7-bit characters.

Without compression only 140 GSM characters can be stored which are put in as 560 IRA characters.

Values of UCS2 characters must be smaller than 80'H (128 decimal) to be valid GSM characters.

Number of IRA characters must be a multiple of four. Problems:

e 41" —Error, there are four IRA characters (two bytes) needed
e “0000"—Error, not an UCS2 character

e “4142" Error, value of UCS2 character > 7F'H

e “008B"—Error, value of UCS2 character > 7F'H

This affects the maximum input length of a string.

Case 5

Every UCS2 character is sent as 4 IRA characters and is converted into two 8-bit values. This means that the
first two characters have to be '00".

Example: UCS2 character 009F'H typed as “"009F” is sent as 30'H,30'H,39'H,46'H — converted into 8-bit value
9F'H.

Maximum number of UCS2 characters is 140 which are represented by 560 IRA characters. Number of IRA
characters must be a multiple of four.

Case 6

Every UCS2 character is sent as 4 IRA characters each and is converted into a 16-bit value again.
Example: UCS2 character 9F3A’H typed as “"9F3A” is sent as 39'H,46'H,33'H,41'H — converted into 9F3A'H.
Maximum number of UCS2 characters is 70 which are represented by 280 IRA characters. Number of IRA
characters must be a multiple of four.

Invalid UCS2 values must be prevented.

Unsolicited Result Code Presentation

URC stands for Unsolicited Result Code and is a report message issued by the ME without being requested by
the TE, i.e. an URC is issued automatically when a certain event occurs. Hence, an URC is not issued as part of
the response related to an executed AT command.

Typical events leading to URCs are incoming calls ("RING"), waiting calls, received short messages, changes in
temperature, network registration etc.
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For most of these messages, the ME needs to be configured whether or not to send a URC. Descriptions of these

URCs are provided with the associated AT command. URCs which are not user definable are described in
Section 1.7.1, Common URCs. A summary of all URCs can be found in Section 21.7, Summary of Unsolicited
Result Codes (URC).

To announce a pending URC transmission the ME will do the following:

e The ME activates its RING line (logic “1”) for 1 second, i.e. the RING line changes to the physical “Low” level.

This allows the TE to stay in power saving mode until a ME related event requests service.

If several URCs occur coincidently or in quick succession each URC triggers the RING line independently,
although the line will not be deactivated between each URC. As a result, the RING line may stay low for more
than 1 second.

If an incoming call is answered within less than 1 second (with ATA or if auto answering is set to ATS0=1)
than the RING line will be deactivated earlier.

The “~SHUTDOWN"” URC will not activate the RING line.

e Ifthe AT command interface is busy a "BREAK” will be sent immediately but the URC will not be issued until
the line is free. This may happen if the URC is pending in the following cases:
> During the processing of an AT command (i.e. the time after the TE echoes back the first character "A"
of an AT command just sent by itself until the ME responds with "OK"” or "ERROR").
» During a data call.
Please note that AT command settings may be necessary to enable in-band signaling, e.g. refer to AT+CMER

or AT+CNMI.

If autobauding is enabled (as factory default mode or set with AT+IPR=0), URCs generated after restart will be
output with 57600 bps until the ME has detected the current bit rate. The URCs "~"SYSSTART",
“"ASYSSTART<text>", however, are not presented at all. For details please refer to Section 4.7.1, Autobauding.
To avoid problems we recommend to configure a fixed bit rate rather than using autobauding.

1.7.1 Common URCs

1.8

This section contains all URCs not associated to a certain AT command. They cannot be defined by the user and
appear automatically when the voltage conditions described below occur. Please refer to [2] for specifications
regarding the minimum and maximum operating voltage limits. The automatic shutdown procedure is usually
equivalent to the power-down initiated with the AT*SMSO command.

URC 1
~SBC: Undervoltage

The URC indicates that the ME is close to the under voltage threshold. The URC appears only once. If the
voltage continues to decrease until it drops below the threshold a controlled shutdown will be initiated.

URC 2
~“SBC: Overvoltage

The URC indicates that the ME is close to the overvoltage threshold. The URC appears only once. If the
voltage continues to increase until it crosses the threshold a controlled shutdown will be initiated.

Errors and Messages

The command result codes “"+CME ERROR: <err>" and "+CMS ERROR: <err>" indicate errors related to mobile
equipment or network functionality.

The format of <err> can be either numeric or verbose and is selectable via AT+CMEE.
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A result error code terminates the execution of the command and prevents the execution of all remaining
commands that may follow on the same command line. If so, neither "ERROR"” nor “OK” result codes are
returned for these commands. A 30 seconds timeout will deliver "ERROR” when the input of a command is not
complete.

Using the wrong command syntax may result in errors: For example, using the execute command syntax
although the command has no execute format, causes "ERROR” to be returned. Likewise, using the write
command syntax although the command has no write format causes “+CME ERROR: <err>" to be returned.

See also:
e Section 2.11.1, CME/CMS Error Code Overview

e Section 2.5.1, Verbose and numeric result codes
e Section 3.4, AT+CEER

Serial Interface Flow Control

Flow control is essential to prevent loss of data or avoid errors when, in a data or fax call, the sending device is
transferring data faster than the receiving side is ready to accept. When the receiving buffer reaches its capacity,
the receiving device should be capable to cause the sending device to pause until it catches up.

There are basically two approaches to regulate data flow: Software flow control and hardware flow control. The
High Watermark (HWM) of the input/output buffer should be set to approximately 60% of the total buffer size,
the Low Watermark (LWM) is recommended to be about 30%. The data flow should be stopped when the
buffer capacity rises close to the High Watermark and resumed when it drops below the Low Watermark. The
time required to cause stop and go results in a hysteresis between the High and Low Watermarks.

1.9.1 Software Flow Control (XON/OFF Handshake)

Software flow control can be used to control the data flow in both directions, from Customer Application to the
OnCell G2111/G21511I series and vice versa, i.e. ME to TE. Software flow control uses different characters to
stop (XOFF, decimal 19) and resume (XON, decimal 17) data flow. Hence, all data that represent XON or XOFF
characters will be interpreted as control characters. This applies also to characters included within the data
stream to be transmitted (usually plain ASCII text files do not include such characters). The only advantage
of software flow control is that three wires would be sufficient on the serial interface.

1.9.2 Hardware Flow Control (RTS/CTS Handshake)

Hardware flow control sets or resets the RTS/CTS wires. This approach is faster and more reliable, and
therefore, the better choice. When the HWM is reached, CTS is set inactive. When the LWM is passed, CTS
goes active again. To achieve smooth data flow, ensure that the RTS/CTS lines are present on your application
platform.

Configuring hardware flow control

¢ Hardware flow control must be set on both sides: with AT\Q3 in the ME and an equivalent RTS/CTS
handshake option in the host application.

e The default setting of the ME is AT\QO (no flow control) which must be altered to AT\Q3 (RTS/CTS hardware
handshake on). The setting is stored volatile and must be restored each time after rebooting the ME.

e AT\Q has no read command. To verify the current setting of AT\Q, simply check the settings of the active
profile with AT&V.

e Often, fax programs run an initialization procedure when started up. The initialization commonly includes
enabling RTS/CTS hardware handshake, eliminating the need to set AT\Q3 once again. However, before
setting up a CSD call, you are advised to check that RTS/CTS handshake is set.
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Buffer design considerations

e After deactivating the RTS line, the ME may still send up to 264 bytes (worst case). This can be easily
handled if the buffer of the host application is sufficiently sized, and if a hysteresis is implemented regarding
its Rx buffer. For host applications that are required to handle a large amount of data at high speed, a total
buffer capacity of 512 bytes is recommended.
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Configuration Commands

The AT Commands described in this chapter allow the external application to determine the G2111/G21511
series’ behavior under various conditions.

The following topics are covered in this chapter:

a
a

]

]

2.1 AT&F Reset AT Command Settings to Factory Default Values
2.2 AT&YV Display current configuration

» 2.2.1  AT&V responses

2.3 AT&W Store AT Command Settings to User Defined Profile
2.4 ATQ Result Code Presentation Mode

2.5 ATV Result code format mode

» 2.5.1 Verbose and numeric result codes

2.6 ATX CONNECT Result Code Format

2.7 ATZ Restore AT Command Settings from User Defined Profile
2.8 AT+CFUN Functionality Level

> 2.8.1 Wake up the ME from SLEEP mode

2.9 ATASMSO Switch Off G2111/G21511 series

2.10 AT+GCAP Capabilities List

2.11 AT+CMEE Error Message Format

» 2.11.1 CME/CMS Error Code Overview

2.12 AT+CSCS Character Set

2.13 ATASCFG Extended Configuration Settings

2.14 AT~ASM20 Set M20 compatibility mode
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2.1 AT&F Reset AT Command Settings to
Factory Default Values

AT&F resets AT command settings to their factory default values.
Every ongoing or incoming call will be terminated.

Syntax

Exec Command
AT&F[<value>]

Response(s)
OK

Parameter Description

<value>(num)

[0] Reset parameters to their factory default values.

2.2 AT&V Display current configuration

AT&V returns the current parameter setting. The configuration varies depending on whether or not PIN
authentication has been done.

Syntax

Exec Command
AT&V[<value>]

Response(s)

ACTIVE PROFILE:

... (see Section 2.2.1, AT&V responses)
OK

Parameter Description

<value>(num)

[0] Profile number

Notes

e The parameters of ATASMGO can only be displayed after the SMS data from the SIM have been read
success- fully for the first time. Reading starts after successful SIM authentication has been performed, and
may take up to 30 seconds depending on the SIM used. While the read process is in progress, an attempt
to read the parameter will result in empty values.

e The parameter of AT+CSDH will only be displayed in SMS PDU mode, see AT+CMGF.

2.2.1 AT&V responses

The following tables show four different kinds of responses depending on whether or not the PIN is entered.

Table 2.1: Current configuration on ASCO (example)

PIN authentication done No PIN authentication
ACTIVE PROFILE: ACTIVE PROFILE:

E1 QO V1 X4 &C1 &D2 &S0 \QO E1 QO V1 X4 &C1 &D2 &S0 \QO

2-2



OnCell G2111/G2151I AT Command Set

Configuration Commands

S8:000

S10:002 S18:000
+CBST: 7,0,1
+CRLP: 61,61,78,6
+CR: 0

+FCLASS: 0
+CRC: 0

+CMGF: 1

+CSDH: 0

+CNMI: 0,0,0,0,1
+ILRR: O

+IPR: 57600
+CMEE: 2
ASMGO: 0,0
+CSMS: 0,1,1,1
ASACM: 0,”000000",”000000"
ASLCC: 0

ASCKS: 0,1
+CREG: 0,1
+CLIP: 0,2
+CAOC: 0

+COPS: 0,0,"operator”
+CGSMS: 3

OK

S0:000 S3:013 S4:010 S5:008 S6:000 S7:060

S0:000 S3:013 S4:010 S5:008 S6:000 S7:060
$8:000

S10:002 S18:000
+CBST: 7,0,1
+CRLP: 61,61,78,6
+CR: 0

+FCLASS: 0
+ILRR: 0

+IPR: 57600
+CMEE: 2

ASCKS: 0,1

oK

2.3 AT&W Store AT Command Settings to User

Defined Profile

AT&W stores the current AT command settings to a user defined profile in non-volatile memory of the

G2111/G21511 series. The AT command settings will automatically be restored from the user defined profile
during power-up or if ATZ is used. AT&F restores AT command factory default settings. Hence, until first use

of AT&W, ATZ works as AT&F.

Syntax

Exec Command
AT&W[<value>]

Response(s)

OK

ERROR

+CME ERROR: <err>

Parameter Description

<value>(num)

[0] User Profile number

2.4 ATQ Result Code Presentation Mode

ATQ controls if the G2111/G21511 series transmits any result code to the TE. Other information text

transmitted as response is not affected.
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2.5

Syntax

Exec Command
ATQ[<n>]

Response(s)
If <n>=0:
OK

If <n>=1:
(none)

Parameter Description

Result Code Presentation Mode.
It is not recommended to change this value.

<n>(num)(&W(&V)

(&F) ME transmits result code.

(0]

1 Result codes are suppressed and not transmitted.

ATV Result code format mode

This command determines the contents of header and trailer transmitted with AT command result codes and
information responses. Possible responses are described in Section 2.5.1, Verbose and numeric result codes.

Syntax

Exec Command
ATV[<value>]

Response(s)
OK
ERROR

Parameter Description

<value>(num)(&w)(&v)

[0] Information response: <text><CR><LF>
Short result code format: <numeric code><CR>

L&)

Information response: <CR><LF><text><CR><LF>

Long result code format: <CR><LF><verbose code><CR>

2.5.1 Verbose and numeric result codes

Verbose format Numeric format Meaning

OK 0 command executed, no errors

CONNECT 1 link established

RING 2 ring detected

NO CARRIER 3 link not established or disconnected
ERROR 4 invalid command or command line too long
NO DIALTONE 6 no dial tone, dialing impossible, wrong mode
BUSY 7 remote station busy

NO ANSWER 8 no answer

CONNECT 2400/RLP 47 link with 2400 bps and Radio Link Protocol
CONNECT 4800/RLP 48 link with 4800 bps and Radio Link Protocol
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CONNECT 9600/RLP 49 link with 9600 bps and Radio Link Protocol
ALERTING alerting at called phone
DIALING mobile phone is dialing

2.6 ATX CONNECT Result Code Format

ATX determines whether or not the G2111/G21511 series transmits particular result codes to the TE. It also
controls whether or not the ME verifies the presence of a dial tone when it begins dialing, and if engaged tone
(busy signal) detection is enabled.

Syntax

Exec Command
ATX[<value>]

Response(s)
OK
ERROR

Parameter Description

<value>(num)(&w)(&v)

[0] CONNECT result code only returned. Dial tone and busy detection are disabled.

1 CONNECT <text> result code only returned. Dial tone and busy detection are both
disabled.

2 CONNECT <text> result code returned. Dial tone detection is enabled, busy detection is
disabled.

3 CONNECT <text> result code returned. Dial tone detection is disabled, busy detection is
enabled.

4(&F) CONNECT <text> result code returned. Dial tone and busy detection are both enabled.

2.7 ATZ Restore AT Command Settings from
User Defined Profile

First ATZ resets the AT command settings to their factory default values, similar to AT &F. Afterwards the AT
command settings are restored from a user defined profile in non-volatile memory of the G2111/G21511 series,
if one was stored with AT&W before. Any additional AT command on the same command line may be ignored.
A delay of 300 ms is required before next AT command is sent.

If a connection is in progress, it will be terminated.

Syntax

Exec Command
ATZ[<value>]

Response(s)
OK

Parameter Description

<value>(num)

[0] User Profile Number
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2.8

AT+CFUN Functionality Level

AT+CFUN controls the G2111/G21511 series’ functionality level. It can be used to reset the ME, to choose one
of the power save (SLEEP) modes or to return to full functionality. Intended for power saving, SLEEP mode
usage reduces the functionality of the ME to a minimum and thus minimizes the current consumption. Further
information, particularly power supply ratings during the various operating modes and the timing of hardware
signals in SLEEP mode.

Power save (SLEEP) modes fall in two categories:
e NON-CYCLIC SLEEP mode selectable with <fun>=0

e and CYCLIC SLEEP modes selectable with <fun>= 7 or 9.

NON-CYCLIC SLEEP mode permanently blocks the serial interface. The benefit of CYCLIC SLEEP mode is that the
serial interface remains accessible and that, in intermittent wake-up periods, characters can be sent or
received without terminating the selected mode. This allows the ME to wake up for the duration of an event and,
afterwards, to resume power saving. By setting/resetting the CTS signal the ME indicates to the application
whether or not the UART is active. A summary of all SLEEP modes and the different ways of waking up the
module can be found in Section 2.8.1, Wake up the ME from SLEEP mode.

For NON-CYCLIC and CYCLIC SLEEP mode both the ME and the application must be configured to use hard-
ware flow control. The default setting of hardware flow control is AT\ Q0 which must be altered to AT\ Q3. For use
after restart you are advised to add it to the user profile saved with AT&W. If serial interface is connected,
hardware flow control must be set in application. See notes below for further detail.

AT+CFUN test command returns the values of the supported parameters.

AT+CFUN read command returns the current functionality value.

AT+CFUN write command can be used to reset the ME, to choose one of the SLEEP modes or to return to full
functionality.

Syntax

Test Command
AT+CFUN="?

Response(s)
+CFUN: (list of supported <fun>s) , (list of supported <rst>s)
OK

Read Command
AT+CFUN?

Response(s)
+CFUN: <fun>
OK

Write Command
AT+CFUN=[<fun>[, <rst>]]

Response(s)

OK

ERROR

+CME ERROR: <err>

Unsolicited Result Code

~SYSSTART

Indicates that the ME has been started and is ready to operate. If autobauding is active (AT+IPR=0) the URC is
not generated.

Parameter Description

<fun>(num)
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0 NON-CYCLIC SLEEP mode:
In this mode, the AT interface is not accessible. Consequently, after setting
<fun>=0, do not send further characters. Otherwise these characters remain in the input
buffer and may delay the output of an unsolicited result code.
The first wake-up event stops power saving and takes the ME back to full functionality
level <fun>=1.

[17@H®) Full functionality (no power saving).
If the ME is in one of the CYCLIC SLEEP modes you can issue AT+CFUN=1 to stop power
saving and return to full functionality.
Keep in mind that, unlike the reset command described below, this action does not restart
the ME but only changes the level of functionality. See parameter <rst> for details on
the reset.

7 CYCLIC SLEEP mode:
In this mode, the serial interface is shortly enabled while CTS is active. If characters are
recognized on the serial interface, the ME stays active for 2 seconds after the last
character was sent or received.
The ME exits SLEEP mode only, if AT+CFUN=1 is entered.

9 CYCLIC SLEEP mode:
In this mode, the serial interface is shortly enabled while CTS is active. If characters are
recognized on the serial interface, the ME stays active after the last character was sent or
received for at least the time, which can be configured by
AT~SCFG="PowerSaver/Mode9/Timeout”,<psm9to> (temporary wakeup). In contrast
to SLEEP mode 7 assertion of RTS can also be used to temporarily wake up the ME. In this
case too, activity time is at least the time set with
AT~SCFG="PowerSaver/Mode9/Timeout”,<psm9to>. RTS can be activated from serial
interface.
The ME exits SLEEP mode only, if AT+CFUN=1 is entered.

<rst>(num)

The parameter can only be used if the serial interface is enabled.

Due to the command syntax, you need to enter parameter <fun>, followed by <rst>, where <fun> is only
a placeholder and has no effect. See examples below.

[0] Placeholder for <fun> as stated above.
1 ME resets and restarts to full functionality. After reset and restart, PIN1 authentication is
necessary (AT+CPIN).

Notes

e The settings made with AT+CFUN apply to serial interfaces.

e CYCLIC SLEEP mode cannot be activated or resumed as long as data is buffered in one of the output buffers
of the ME. Therefore, ensure that the following requirements be met:

» If hardware flow control is set in the ME (AT\Q3), the host must also use hardware flow control.

» Remember that AT\ Q3 takes effect only on the interface where the command was set. Therefore, if
serial interface isconnected ensure to set AT\ Q3. However, if only one interface shall be operated ensure
that, on the unused interface, AT\ Q3 is neither enabled nor stored to the AT&W user profile. This is
necessary to avoid that URCs, outstanding AT command responses or, after restart even the
"~SYSSTART” URC might be buffered on the unused interface without being collected by the host
application.

e While a circuit-switched call is in progress, <fun>=7 or 9 can be activated without terminating the call.

How- ever, setting <fun>=0 during a circuit-switched call immediately disconnects this call.

e Power saving works properly only when PIN authentication has been done. If you attempt to activate power
saving while the SIM card is not inserted or the PIN is not correctly entered, the selected <fun> level will
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be set, though power saving does not take effect. Furthermore, in order to accept incoming calls, SMS or
network related URCs in SLEEP mode the ME must be registered when it enters the SLEEP mode.

e To check whether power saving is on, you can query the status with the read command AT+CFUN? only if
the module is in full functionality mode or in CYCLIC SLEEP mode.

e Recommendation: In NON-CYCLIC SLEEP mode, you can set an RTC alarm to wake up the ME and return to
full functionality. This is a useful approach because, in this mode, the AT interface is not accessible.

e When the module is powered up in Alarm Mode (see: AT+CALA) AT+CFUN=Xx,1 stops the 30 seconds
power-off timer.

Examples
EXAMPLE 1
To check the level of functionality use the read command:

AT+CFUN?
+CFUN: 1 Default mode after ME was restarted

Remember that the AT interface is not accessible in NON-CYCLIC SLEEP mode. The read command is only
useful when the ME is set to full functionality or CYCLIC SLEEP mode.

AT+CFUN?
+CFUN: 9 CYCLIC SLEEP mode

EXAMPLE 2
To set the ME to NON-CYCLIC SLEEP mode enter

AT+CFUN=0
OK

When, for example, an SMS is being received and indicated by an unsolicited result code (URC), the ME wakes
up to full operation.

+CMTI: “SM”,5  Note that the URC used in this example will appear only, if AT+CNMI=1,1 was
configured before.

After this, you may want to verify the operating status:

AT+CFUN?
+CFUN: 1 Indicates that ME has entered full functionality mode.

EXAMPLE 3
To stop CYCLIC SLEEP mode and return to full functionality:

AT+CFUN?
+CFUN: 9

OK AT+CFUN=1
OK

Remember that this approach is not applicable to the NON-CYCLIC SLEEP mode (since the serial interface is
disabled). The NON-CYCLIC SLEEP mode ends with the first wake-up event.
EXAMPLE 4

To reset and restart the ME:

AT+CFUN=1,1 or alternatively, AT+CFUN=0,1 or 7,1 or 9,1
OK
~SYSSTART The ASYSSTART URC confirms that the ME has been rebooted. Note that A"SYSSTART

appears only if AT+IPR # 0. Remember to enter the SIM PIN after restart.
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2.8.1 Wake up the ME from SLEEP mode

2.9

A wake-up event is any event that causes the ME to draw more current. Depending on the selected mode, the
wake-up event either switches the SLEEP mode off and takes the ME back to full functionality AT+CFUN=1, or

activates the ME temporarily without terminating the selected SLEEP mode.

Definitions of the state transitions described in Table 2.3:

e Quit: ME exits SLEEP mode.

e Temporary: ME becomes active temporarily for the duration of the event and the mode-specific follow-up
time after the last character was sent or received on the serial interface.

¢ No effect: Event is not relevant in the selected SLEEP mode. The ME does not wake up.

Table 2.3: Wake-up events in NON-CYCLIC and CYCLIC SLEEP modes
Event Selected mode: Selected mode:
<fun>=0 <fun>=7 or 9

Ignition line No effect No effect

RTS activation Quit Mode 7: No effect (RTS is only used
for flow control)
Mode 9: Temporary

Unsolicited Result Code (URC) Quit Temporary

Incoming voice or data call Quit Temporary

Any AT command (incl. outgoing Not possible (UART disabled) Temporary

SMS, voice or data call)

Incoming SMS (AT+CNMI is set to | No effect No effect

0,0 (this is the default setting)

Incoming SMS (AT+CNMI is set to | Quit Temporary

1,1)

GPRS data transfer Not possible (UART disabled) Temporary

RTC alarm (AT+CALA) Quit Temporary

AT+CFUN=1 Not possible (UART disabled) Quit

ATASMSO Switch Off G2111/G21511I series

AT~SMSO initiates the G2111/G21511 series’ power-off procedure. Do not send any other AT command after

this.

Low level of the ME’s V180/V285 pins notifies that the procedure has completed and the ME has entered the
POWER DOWN mode. Therefore, be sure not to disconnect the operating voltage until the V180/V285 pins are
low or until the URC “~SHUTDOWN" is displayed. Otherwise, you run the risk of losing data. For further details on

how to turn off the ME. Particular attention should be paid to the sections dealing with an external power

indication circuit and back powering.

Syntax

Test Command
ATASMSO=?

Response(s)
OK

Exec Command
ATASMSO

Response(s)
ASMSO: MS OFF
OK

ERROR
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Unsolicited Result Code
~SHUTDOWN
Indicates that the power-off procedure is finished and the module will be switched off in less than 1 second.

Note

e If serial interface is connected the URC appears on it.

2.10 AT+GCAP Capabilities List

AT+GCAP displays a list of basic capabilities supported by the G2111/G21511 series. This allows the TE to
determine which groups of extended-syntax AT commands can be used with the ME.

Syntax

Test Command
AT+GCAP="?

Response(s)
OK

Exec Command
AT+GCAP

Response(s)
+GCAP: <name>
OK

Parameter Description

<name >(str)

e.g. +CGSM, +FCLASS

2.11 AT+CMEE Error Message Format

AT+CMEE controls the format of error result codes that indicates errors related to G2111/G21511 series
functionality. Format can be selected between plain "ERROR” output, error numbers or verbose “+CME ERROR:
<err>" and “+CMS ERROR: <err>" messages.

Possible error result codes are listed in Table 2.4, General "CME ERROR"” Codes (GSM 07.07), Table 2.5, General
“CME ERROR" Codes (proprietary), Table 2.6, GPRS related "CME ERROR"” Codes (GSM 07.07) and Table 2.7,
SMS related "CMS ERROR” Codes (GSM 07.05).

Syntax

Test Command
AT+CMEE="?
Response(s)

+CMEE: (list of supported<errMode>s)
OK

Read Command
AT+CMEE?
Response(s)

+CMEE: <errMode>
OK

Write Command
AT+CMEE=<errMode>
Response(s)
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OK
ERROR
+CME ERROR: <err>

Parameter Description

<errMode>(num)(&W)(&V)

o(&F)(D) Disable result code, i.e. only “ERROR” will be displayed.
1 Enable error result code with numeric values.

2 Enable error result code with verbose (string) values.
Example

To obtain enhanced error messages it is recommended to choose <errMode>=2.

AT+CMEE=2
OK

2.11.1 CME/CMS Error Code Overview

Table 2.4: General "CME ERROR"” Codes (GSM 07.07)

<err> Code Text (if AT+CMEE=2)

0 phone failure

1 no connection to phone

2 phone adapter 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 PUK?2 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 personalization PIN required
41 network personalization PUK required
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42 network subset personalization PIN required
43 network subset personalization PUK required
44 service provider personalization PIN required
45 service provider personalization PUK required
46 corporate personalization PIN required

47 corporate personalization PUK required

48 PH-SIM PUK (master phone code) required
100 unknown

132 service option not supported

133 requested service option not subscribed
134 service option temporary out of order

256 operation temporary not allowed

257 call barred

258 phone busy

259 user abort

260 invalid dial string

261 SS not executed

262 SIM blocked

263 invalid block

Table 2.5: General "CME ERROR” Codes (proprietary)

<err> Code Text (if AT+CMEE=2)

615 network failure

616 network is down

639 service type not yet available

640 operation of service temporary not allowed
764 missing input value

765 invalid input value

767 operation failed

Table 2.6: GPRS related "CME ERROR” Codes (GSM 07.07)

<err> Code Text (if AT+CMEE=2)

103 illegal MS

106 illegal ME

107 GPRS services not allowed

111 PLMN not allowed

112 location area not allowed

113 roaming not allowed in this location area
148 unspecified GPRS error

149 PDP authentication failure

150 invalid mobile class

Table 2.7: SMS related "CMS ERROR” Codes (GSM 07.05)

<err> Code

Text (if AT+CMEE=2)

1 unassigned (unallocated) number
8 operator determined barring

10 call barred

21 short message transfer rejected
27 destination out of service

28 unidentified subscriber

29 facility rejected

30 unknown subscriber

38 network out of order
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41 temporary failure

42 congestion

47 resources unavailable, unspecified
50 requested facility not subscribed

69 requested facility not implemented
81 invalid short message transfer reference value
95 invalid message, unspecified

96 invalid mandatory information

97 message type non-existent or not implemented
98 message not compatible with short message protocol state
99 information element non-existent or not implemented
111 protocol error, unspecified

127 interworking, unspecified

128 telematic interworking not supported
129 short message type 0 not supported
130 cannot replace short message

143 unspecified TP-PID error

144 data coding scheme (alphabet) not supported
145 message class not supported

159 unspecified TP-DCS error

160 command cannot be actioned

161 command unsupported

175 unspecified TP-command error

176 TPDU not supported

192 SC busy

193 no SC subscription

194 SC system failure

195 invalid SME address

196 destination SME barred

197 SM rejected-duplicate SM

198 TP-VPF not supported

199 TP-VP not supported

208 do SIM SMS storage full

209 no SMS storage capability in SIM
210 error in MS

211 memory capacity exceeded

212 SIM application toolkit busy

213 SIM data download error

255 unspecified error cause

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
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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

512 user abort

513 unable to store

514 invalid status

515 invalid character in address string
516 invalid length

517 invalid character in PDU

518 invalid parameter

519 invalid length or character

520 invalid character in text

521 timer expired

522 operation temporary not allowed

2.12 AT+CSCS Character Set

AT+CSCS write command informs the G2111/G21511 series which character set is used by the TE. This enables
the ME to convert character strings correctly between TE and ME character sets. Please also refer to Section 1.6,
Supported character sets.

Syntax

Test Command
AT+CSCS=?

Response(s)
+CSCS: (list of supported<chset>s)
OK

Read Command
AT+CSCS?

Response(s)
+CSCS: <chset>
OK

Write Command
AT+CSCS=[<chset>]

Response(s)

OK

ERROR

+CME ERROR: <err>

Parameter Description

<chest> (5t

vgsm(&F)(P) GSM default alphabet (GSM 03.38 subclasses 6.2.1).
Note: This setting may cause software flow control problems since the codes used to stop
and resume data flow (XOFF = decimal 19, XON = decimal 17) are interpreted as normal
characters.
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“UCSs2” 16-bit universal multiple-octet coded character set (ISO/IEC10646 [32]). UCS2 character
strings are converted to hexadecimal numbers in the range 0000 to FFFF; e.g.
"004100620063" equates to three 16-bit characters with decimal values 65, 98 and 99.

2.13 ATASCFG Extended Configuration
Settings

AT~SCFG can be used to query and configure various settings of the G2111/G21511 series.

AT~SCFG read command returns a list of all supported parameters and their current values.

AT~SCFG write command queries a configuration parameter (if no value is entered) or sets its value(s).
Input of parameter names is always coded in GSM character set, parameter values are expected to be given as
specified via AT+CSCS

Syntax

Test Command
ATASCFG=?

Response(s)

ASCFG: “Audio/AMR”, (list of supported <amr>s)

ASCFG: “Audio/Loop”, (list of supported <al>s)

ASCFG: “Call/ECC”, (list of supported <ecc>s)

ASCFG: “Call/SpeechVersionl1”, (list of supported <csv1>s)

ASCFG: “"GPRS/ATSO0/withAttach”, (list of supported <gsOaa>s)
ASCFG: “"GPRS/RingOnIncomingData”, (list of supported <groid>s)
ASCFG: “PowerSaver/Mode9/Timeout”, (list of supported <psm9to>s)
ASCFG: “Radio/Band/HandOver”, (list of supported <HandOverStatus>s)
ASCFG: “Tcp/IRT”, (list of supported <tcplrt>)

ASCFG: “Tcp/MR”, (list of supported <tcpMr>)

ASCFG: “Tcp/OT”, (list of supported <tcpOt>)

ASCFG: “Tcp/WithURCs”, (list of supported <tcpWithUrc>)

ASCFG: “"URC/CallStatus/CIEV”, (list of supported <succ>s)

ASCFG: “URC/CallStatus/SLCC", (list of supported <sucs>s)

ASCFG: “URC/Datamode/Ringline”, (list of supported <udri>s)
ASCFG: “"URC/Ringline”, (list of supported <uri>s)

ASCFG: “"URC/Ringline/ActiveTime”, (list of supported <urat>s)

OK

Read Command
ATASCFG?

Response(s)

ASCFG: “Audio/AMR”, <amr>1[, <amr>2[, <amr>3...[<amr>10]]]
ASCFG: “Audio/Loop”, <al>

ASCFG: “Call/ECC", <ecc>

ASCFG: “Call/SpeechVersionl”, <csvl>

ASCFG: “"GPRS/ATSO0/withAttach”, <gsOaa>

ASCFG: "GPRS/RingOnIncomingData”, <groid>
ASCFG: “PowerSaver/Mode9/Timeout”, <psm9to>
ASCFG: “Radio/Band/HandOver”, <HandOverStatus>
ASCFG: “Tcp/IRT”, <tcplrt>

ASCFG: “Tcp/MR”, <tcpMr>

ASCFG: “Tcp/OT”, <tcpOt>

ASCFG: “Tcp/WithURCs”, <tcpWithUrc>

ASCFG: “URC/CallStatus/CIEV”, <succ>

ASCFG: “URC/CallStatus/SLCC”, <sucs>

ASCFG: “URC/Datamode/Ringline”, <udri>
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ASCFG: “URC/Ringline”, <uri>
ASCFG: “"URC/Ringline/ActiveTime”, <urat>
OK

Write Command
Adaptive Multi Rate (AMR):
ATASCFG="Audio/AMR"[, <amr>]

Response(s)

ASCFG: “Audio/AMR”, <amr>1[, <amr>2[, <amr>3...[<amr>10]]]
OK

ERROR

+CME ERROR: <err>

Write Command
Configure Audio Loop:
ATASCFG="Audio/Loop”[, <al>]

Response(s)

ASCFG: “Audio/Loop”, <al>
OK

ERROR

+CME ERROR: <err>

Write Command
Query/Configure Emergency numbers for SIM without ECC field
ATASCFG="Call/ECC"[, <ecc>]

Response(s)

ASCFG: “Call/ECC", <ecc>
OK

ERROR

+CME ERROR: <err>

Write Command
Call/Configure SpeechVersion1
ATASCFG="Call/SpeechVersion1”[, <csvl>]

Response(s)

ASCFG: “Call/SpeechVersionl”, <csvl>
OK

ERROR

+CME ERROR: <err>

Write Command
GPRS ATSO with automatic attach
ATASCFG="GPRS/ATS0/withAttach”[, <gsOaa>]

Response(s)

ASCFG: “"GPRS/ATSO0/withAttach”, <gsOaa>
OK

ERROR

+CME ERROR: <err>

Write Command
Ring on incoming GPRS IP data packets
ATASCFG="GPRS/RingOnIncomingData”[, <groid>]

Response(s)

ASCFG: “"GPRS/RingOnIncomingData”, <groid>
OK

ERROR

+CME ERROR: <err>

Write Command
Query/Set timeout value for power saving mode 9
ATASCFG="PowerSaver/Mode9/Timeout”[, <psm9to>]
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Response(s)

ASCFG: “PowerSaver/Mode9/Timeout”, <psm9to>
OK

ERROR

+CME ERROR: <err>

Write Command
Control Special Call Handover Setting
ATASCFG="Radio/Band/HandOver”[, <HandOverStatus>]

Response(s)

ASCFG: “Radio/Band/HandOver”, <HandOverStatus>
OK

ERROR

+CME ERROR: <err>

Write Command

ATASCFG="Tcp/IRT"[, <tcpIrt>]

’

Configuration of TCP parameter ‘InitialRetransmissionTimeout’:

Response(s)

ASCFG: “Tcp/IRT”, <tcplrt>
OK

ERROR

+CME ERROR: <err>

Write Command
Configuration of TCP parameter ‘MaxRetransmissions’:
ATASCFG="Tcp/MR"[, <tcpMr>]

Response(s)

ASCFG: “Tcp/MR”, <tcpMr>
OK

ERROR

+CME ERROR: <err>

Write Command
Configuration of TCP parameter ‘OverallTimeout':
ATASCFG="Tcp/OT"[, <tcpOt>]

Response(s)

ASCFG: “Tcp/OT", <tcpOt>
OK

ERROR

+CME ERROR: <err>

Write Command
Configuration of Internet Service URCs:
ATASCFG="Tcp/WithURCs"[, <tcpWithUrc>]

Response(s)

ASCFG: “Tcp/WithURCs”, <tcpWithUrc>
OK

ERROR

+CME ERROR: <err>

Write Command
Configuration of URC "+CIEV: call" Call Status Indication
ATASCFG="URC/CallStatus/CIEV"[, <succ>]

Response(s)

ASCFG: "URC/CallStatus/CIEV", <succ>
OK

ERROR

+CME ERROR: <err>
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Write Command
Configuration of URC "ASLCC" Call Status Indication
ATASCFG="URC/CallStatus/SLCC"[, <sucs>]

Response(s)

ASCFG: "URC/CallStatus/SLCC", <sucs>
OK

ERROR

+CME ERROR: <err>

Write Command
URC indication in datamode via Ring line:
ATASCFG="URC/Datamode/Ringline"[, <udri>]

Response(s)

ASCFG: "URC/Datamode/Ringline", <udri>
OK

ERROR

+CME ERROR: <err>

Write Command
URC indication via Ring line:
ATASCFG="URC/Ringline"[, <uri>]

Response(s)

ASCFG: "URC/Ringline", <uri>
OK

ERROR

+CME ERROR: <err>

Write Command
Duration of active RING line for URC indications:
ATASCFG="URC/Ringline/ActiveTime"[, <urat>]

Response(s)

ASCFG: "URC/Ringline/ActiveTime", <urat>
OK

ERROR

+CME ERROR: <err>

Parameter Description

<almr>(str)(+CSCS)

Adaptive Multi Rate

This parameter can be used to control the usage of the feature “Adaptive Multi Rate” (AMR). It is possible to
enable or disable this feature for all network operators, or to enable it for selected operators (max. 10). If the
feature is enabled for all operators, any request to enable it for a specific operator will resultin a *+CME ERROR:
operation temporary not allowed”.

Changes of this parameter become active with the next call.

Parameter is global for all interfaces, volatile and will not be reset by AT&F.
“enabled”P) AMR is used for every operator

“disabled” AMR is not used for any operator.
00000...999999 Enable AMR for the specified operator (in BCD or IRA format; see AT+COPS).

s B

Audio Loop Setting
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This parameter can be used to configure an audio loop for performing a simple verification of audio connections.
The feature is intended for testing only.

Full audio processing will be performed. Audio parameterization capabilities remain nearly unrestricted.
Microphone and loudspeaker ports can be selected with random access. Neither a SIM nor a GSM network is
necessary to turn the audio loop on.

Turning the audio loop on activates audio mode 0 which cannot be selected during normal operation of the ME.
Turning the audio loop off activates audio mode 1.

Audio mode 0 contains linear filters and neither echo canceller nor noise suppression are activated. It is also
possible to select any other audio mode. These audio modes use the parameterization set as default during
normal operation of the ME.

Activation of the audio loop turns side tone off, even if side tone is on in the selected audio mode during normal
operation.

Parameter is global for all interfaces, volatile and will not be reset by AT&F.

wg(P) No audio loop active
1" Audio loop active
<ecc>(str)(+CSCS)

Emergency call numbers on non-ECC SIM

This parameter specifies emergency call numbers on SIM without ECC field. The parameter has no influence on
the commonly used emergency numbers 112 and 911 which are always supported.

Please refer also to Section 7.3, ATD where you can find a list of emergency call numbers supported if no SIM
is inserted.

The value range of <ecc> is "0”...”255". To select or deselect an emergency number calculate the sum of the
values of all desired numbers and use the resulting value. For example, for "08” (2) and “"118” (8) please enter
the value (10).

Parameter is global for the ME, non-volatile and will not be reset by AT&F.

vg~(D) No additional emergency numbers
“1” 000

“2" 08

“4" 110

“8" 118

“16 119

“32" 999

“64" Reserved

"128" Reserved

“255” All additional emergency call numbers are supported.
<csvl>(str)(+CSCS)

Call Speech Version1

This parameter can be used to query or configure the speech version 1 indication in the bearer capabilities in
case of voice calls (see GSM 04.08).

If you try to change this parameter as long as a circuit switched call is active, the command returns the new
value and “OK", but the changes will not take effect before next call setup.

Parameter is global for the ME, volatile and will not be reset by AT&F.
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“0"(P) Full rate (FR) and half rate (HR) codecs are enabled for speech calls - full rate (FR) codec
is preferred.

1" Full rate (FR) and half rate (HR) codecs are enabled for speech calls - half rate (HR) codec
is preferred.

“2" Half rate (HR) codec is disabled and full rate (FR) codec is enabled for speech calls.

<gsOaa>(Str)(+CSCS)

GPRS ATSO with Attach
This parameter can be used to control the behavior of ATSO.

Parameter is global for all interfaces, volatile and will not be reset by AT&F.

won(P) When the ATSO0=<n> (<n>>0) command is received, the MT will attempt to perform a
GPRS attach.
“off” When the ATS0=<n> (<n>>0) command is received, the MT will not attempt to perform a

GPRS attach.

<groid>(str)(+CSCS)

Ring on incoming GPRS IP data packets

This parameter can be used to control the behavior of the RING line for incoming IP packets in GPRS online
mode.

Parameter is local for the interface, volatile and will not be reset by AT&F.

W)

on” If the ME is in power saving mode 7 or 8 or 9 (see AT+CFUN) and hardware flow control
isinuse (AT\Q3) and the RTS line is inactive and there are incoming IP packets for a GPRS
context which is online, then the RING line will be activated once, for a time which is
configured by the parameter "URC/Ringline/ActiveTime” (<urat>). The RING line to be
used can be configured with the parameter "URC/Ringline” (<uri>).

“off” ) RING line is not activated for incoming IP packets.

<psm9to>(str)(+CSCS)

Power saving mode 9 timeout

This parameter can be used to query or configure the wake up time for power saving mode 9 (see AT+CFUN with
parameter <fun>=9).

Parameter is global for the ME, volatile and will not be reset by AT&F.

5..20P). . 36000 The granularity of the timeout value is 100ms (i.e. a value of 10 equal 1 second). The
minimum timeout value that can be applied is 5, but accuracy is only guaranteed for
timeout values greater than 20.

<HandOverStatus>(Str)(+cscs)

Call Handover Status

This parameter offers a workaround to prevent problems during call handover into the 1900 MHz band, caused
by non-conforming configurations of the 1900 MHz GSM network.

“0”(P) Disable workaround.

1" Enable workaround. This value should be selected when handover into a 1900 MHz GSM
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network fails. If required for permanent use the value needs to be set each time the ME
is restarted.

<tcpIrt>(str)(+CSCS)

Initial Retransmission Timeout (IRT)

1..3P) 60

<tcpMr

This parameter determines the time (in seconds) the TCP/IP stack will wait before
starting the first retransmission of packets during the initial connection establishment
phase.

The TCP protocol ensures the retransmission of packets several times at increasing
intervals until some upper limit is reached.

This mechanism prevents packet loss and serious congestion problems. In addition, the
parameters <tcpMr> and <tcpOt> can be set to further optimize this mechanism for
special conditions depending on the mobile network.

Parameter is global for the ME and non-volatile. Use of default value is recommended. If
changed the new value takes effect the next time you start an Internet service with
AT~SISO.

>(str)(+CSCS)

Maximum Number of Retransmissions (MR)

1...10?) .30

<tcpOt

This parameter determines the maximum number of times to retransmit TCP packets.
The value set with <tcpMr> will be assumed as default for the <srvParmTag> “tcpMR”
when a new service profile is created with AT*SISS. In each service profile, you can set
another “tcpMR” value which has precedence over the global value set with AT*SCFG.
Existing service profiles are not affected when you change the global value via AT*SCFG.
Parameter is global for the ME and non-volatile. Use of default value is recommended.

>(str)(+CSCS)

Overall TCP Timer for outstanding connections (tcpOT)

1...6000(

<tcpWithUrc

This parameter specifies the number of seconds to wait before closing a connection if
TCP/IP packets are not acknowledged.

Setting the maximum value is practically equivalent to deactivating the tcpOT
mechanism because the maximum time would never be reached by the TCP/ IP stack.
The value set with <tcpOot> will be assumed as default for the <srvParmTag> “tcpOT”
when a new service profile is created with AT*SISS. However, in each service profile,
you can set another “tcpOT” value which has precedence over the global value set with
AT~ SCFG. Existing service profiles are not affected when you change the global value via
AT~SCFG.

Parameter is non-volatile. Use of default value is recommended.

>(str)(+CSCS)

URC mode or polling mode for Internet service commands

This parameter enables or disables the presentation of the following URCs related to Internet service
commands: "~*SISR”URC, "~SISW” URC and "~ SIS” URC for parameter <urcCause>=0 (Internet service
events). "~SIS” URCs with <urcCause>=1 or 2 used to indicate incoming Socket connections are always
enabled. Parameter is global for the ME and non-volatile.

\\Onu(D)

Enable URCs related to Internet service commands.
Throughout the Chapter “Internet Service AT Commands” the mode is also referred to
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as URC mode.

“off” Disable URCs related to Internet service commands.
This requires the TE to employ polling techniques when using the Internet service AT
commands: The TE is responsible to retrieve all status information needed to control an
Internet session. The method is referred to as polling mode.

<SuLCC>(str)(+CSCS)

CIEV Call Status Indication

This parameter can be used to control the behavior of URC “"+CIEV: call”. See also AT+CIND, AT+CMER and
Section 7.1, Call Status Information.

Parameter is global for all interfaces and will not be reset by AT&F.

“restricted”(P) URC “+CIEV: call” will be issued only when a Call Status transition ends in state “active”
or “unknown” (see Section 7.1, Call Status Information) for a call in the list of active calls.

“verbose” URC “+CIEV: call” will be issued when any state transition (including transitions
beginning or ending in state “unknown”) occurs in the list of active calls, or when a traffic
channel is established.

<SuLCS>(str)(+CSCS)

SLCC Call Status Indication

This parameter can be used to control the behavior of URC "~SLCC". See also AT*SLCC and Section 7.1, Call
Status Information.

Parameter is global for all interfaces and will not be reset by AT&F.

“restricted” URC “~srcc” will be issued only when a Call Status transition ends in state “active” or
“unknown” (see Section 7.1, Call Status Information) for a call in the list of active calls

syverbose” (P) URC “~sLcc” will be issued when any state transition (including transitions beginning or
ending in state “unknown”) occurs in the list of active calls, or when a traffic channel is
established.

<uri>(str)(+CSCS)

URC RING line

This parameter can be used to control the behavior of the RING line to indicate URCs (both for idle interfaces
and, if configured by the parameter "URC/Datamode/Ringline”, if link is reserved) and, if configured, the
indicator for incoming IP packets (see parameter "GPRS/RingOnIncomingData” (<roid>).

Parameter is local for the interface, volatile and will not be reset by AT&F.

“off” URC is not indicated by RING.

“Iocal”(P) URC will be indicated by an activated RING line of the interface on which the URC appears
“asc0” URC is indicated by an activated RINGO line.

<udri>(str)(+CSCS)

URC Datamode RING line

This parameter specifies whether RING or BREAK is used for the signaling of URCs when the ME-TE link is
reserved (e.g. during circuit-switched data calls, fax connections, in GPRS data mode, in transparent TCP
access mode opened with AT*SIST or during the execution of an AT command).
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Parameter is global for all interfaces, volatile and will not be reset by AT&F.

woffr (P) URC will be indicated by BREAK.

w

on” URC is indicated by an active RING line for a time which is configured by the parameter
“URC/Ringline/ActiveTime” (<urat>). The RING line which will be used, can be
configured by the parameter "URC/Ringline” (<uri>).

<urat>(§rx+CSCS)

URC RING line Active Time

This parameter can be used to control how long the RING line is activated to indicate URCs (both for idle
interfaces and, if configured by the parameter "URC/Datamode/Ringline” (<udri>), if link is reserved) and, if
configured by the parameter "GPRS/RingOnIncomingData”, to indicate incoming GPRS IP data packets
(<groid>).

Parameter is global for all interfaces, volatile and will not be reset by AT&F.

0" RING line will be activated for a time between 4.6 and 9.2ms.
1" RING line will be activated for about 100ms.

wyn (P) RING line will be activated for about 1s.

Note

e Parameters "GPRS/ATS0/withAttach” (<gsOaa>) and “"GPRS/RingOnIncomingData” (<groid>) are
available only if ME supports GPRS.

Examples
EXAMPLE 1

Usage of “"Audio/AMR":

AT+CSCS="UCS2” Switch to UCS2 character set.
OK
AT"SCFG? Query all parameters.

~SCFG:”Audio/AMR”,”0065006E00610062006C00650064"”

OK
AT+CSCS="GSM”
OK

AT”SCFG?

~SCFG:”Audio/AMR”, “enabled” AMR will be used for any operator.

OK

AT~SCFG=“Audio/AMR”,”disabled”

~SCFG:”Audio/AMR”, "disabled” AMR is disabled for any operator.

OK

AT"SCFG=“Audio/AMR”,”23405"”

~SCFG:”Audio/AMR”, ”23405"” AMR is disabled for any operator, but enabled for
operator “23405".

OK

AT"SCFG=“Audio/AMR”,”23203"”

~SCFG:”Audio/AMR”,”23405”,723203"” AMR is disabled for any operator, but enabled for
operators “23405” and “23203".
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OK

AT"SCFG=“Audio/AMR”
~SCFG:”Audio/AMR”,”23405”,723203"
OK

EXAMPLE 2

Query parameter “Audio/AMR”

Usage of "URC/Ringline” and "URC/Datamode/Ringline”:

AT+CSCS="GSM"”
OK
AT”SCFG?

ASCFG:”URC/Datamode/Ringline”,”off”

A"SCFG:”URC/Ringline”,”local”

OK
AT"~SCFG=“URC/Datamode/Ringline”, ”“on
ASCFG:”URC/Datamode/Ringline”, “on”

OK
AT~SCFG=“URC/Ringline”,”asc0”
A"SCFG:”URC/Ringline”,”asc0”

OK
AT"~SCFG=“URC/Datamode/Ringline”, ”of
ASCFG:”URC/Datamode/Ringline”,”off”

OK
AT"SCFG=“URC/Ringline”
~SCFG:”URC/Ringline”,”off”

OK

”

£

Switch to GSM character set.

Query all parameters.

While the ME-TE link is reserved URCs will be indicated
by BREAK.

URCs on this interface will be indicated by Ring line
associated to the interface (e.g. RINGO for serial
interface).

While the ME-TE link is reserved URCs will be indicated
by an activated “local” Ring line.

URCs on this interface will be indicated by an activated
RINGO no matter whether or not the ME-TE link is
reserved.

URCs on this interface will be indicated by an activated
RINGO if the ME-TE link is not reserved and by BREAK if
the ME-TE link is reserved.

Disable any Ring line indication for URCs on this
interface.

2.14 ATASM20 Set M20 compatibility mode

M20 is an earlier, widely used GSM engine. The AT~"SM20 command selects different modes of responses
returned upon execution of the commands ATD and sms commands like e.g. AT+CMGW. Please note that the
AT~SM20 command has no effect on any other features and is not intended to adjust other differences between

M20 and G2111/G21511I series.

Syntax

Test Command
ATASM20="?

Response(s)
OK

Read Command
ATASM20?

Response(s)
ASM20:<CallMode>, <CmgwMode>
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OK

Write Command

ATASM20=<CallMode>[, <CmgwMode>]

Response(s)
OK

Parameter Description

<CallMode>("m)

Call setup response mode

Applies only to voice calls.

0

1 (8F)

<CmgwMode>(num)

Set compatibility to Cinterion Wireless Modules.

ME will return "OK” immediately after attempting a call with the ATD command. In case of
failure, additional call release indications, such as "NO DIALTONE, “*NO CARRIER"”, "BUSY"
will follow.

Default call setup mode, compatible to M20.
ME will return “OK” in case of a successful connection, otherwise one of the call release
indications "NO DIALTONE, "NO CARRIER”, “BUSY” are indicated.

Response mode for sending and writing short messages

Applies to the sms commands like e.g. AT+CMGS and AT+CMGW command.

0

1 (8F)

Set compatibility to Cinterion Wireless Modules.
ME will return +CMS ERROR: <err> when writing or sending of short messages fails.

Default mode for sending and writing short messages, compatible to M20.
ME will return “OK”, no matter whether or not sms command was successfully executed.
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Status Control Commmands

The AT Commands described in this chapter allow the external application to obtain various status information
from the G2111/G21511 series.

The following topics are covered in this chapter:

a

a
a
a

a
a
a

3.1
3.2
3.3
3.4

YV V V VYV V V V V V V V V V V VYV V

>

3.5
3.6
3.7

AT+CMER Common Event Reporting Configuration
AT+CIND Indicator control

ATASIND Extended Indicator Control

AT+CEER Extended Error Report

3.4.1
3.4.2
3.4.3
3.4.4
3.4.5
3.4.6
3.4.7
3.4.8
3.4.9
3.4.10
3.4.11
3.4.12
3.4.13
3.4.14
3.4.15
3.4.17
3.4.18
3.4.19

Cause Location ID for the extended error report

Proprietary L2 cause

GSM release cause for L3 Radio Resource (RR)

Proprietary release cause for L3 Radio Resource (RR)

GSM release cause for Mobility Management (MM) or Session Management (SM)
Proprietary release cause for L3 Mobility Management (MM)

GSM release cause for L3 Call Control (CC)

Proprietary release cause for L3 Call Control (CC)

Proprietary release cause for L3 Advice of Charge (AOC)

GSM Release cause for Supplementary Service Call

Proprietary release cause for Call-related Supplementary Ser- vices (CRSS)
Proprietary release cause for Supplementary Services Entity

Proprietary release cause for Supplementary Services Manager

Proprietary release cause for GPRS Mobility Management

Proprietary release cause for Session Management (SM)

Proprietary release cause for GPRS API

Proprietary release cause for Link Management

Proprietary release cause for PPP/IP-Stack

ATS18 Extended call release report
AT+CPAS Activity Status
AT+WS46 Select wireless network
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3.1 AT+CMER Common Event Reporting
Configuration

AT+CMER controls details of the "+CIEV” URC presentation related to AT*SIND and AT+CIND. If registered via
those commands the URCs are sent whenever a value of the related indicator changes.

In addition, AT+CMER controls “"~SLCC"” URCs related to AT*SLCC. For details refer to Call Status
Information, AT*"SLCC and AT"SCFG, parameter <sucs>.

The read command returns the URC presentation mode <mode> and among others, the indicator event
reporting status <ind>.

The write command enables and disables the presentation of "“+CIEV: <indDescr>, <indValue>1[,
<indvValue>,;]" URCs. <indDescr> refers to the name of a “+CIEV” indicator and <indvalue> is the new

value of this indicator.

After AT+CMER has been switched on, initial URCs for all registered indicators will be issued. See examples pro-
vided in Section 3.2, AT+CIND and Section 3.3, AT*SIND.

AT+CNMI is a similar command to control SMS related URCs.

Syntax

Test Command
AT+CMER="?

Response(s)

+CMER: (list of supported<mode>s), (list of supported <keyp>s), (list of supported <disp>s), (list of
supported <ind>s), (list of supported <bfr>s)

OK

Read Command
AT+CMER?

Response(s)
+CMER: <mode>, <keyp>, <disp>, <ind>, <bfr>
OK

Write Command
AT+CMER=[<mode>[, <keyp>[, <disp>[, <ind>[, <bfr>]]]1]

Response(s)

OK

ERROR

+CME ERROR: <err>

PIN ASCO ASC1 X Last Reference(s)
= + + = = GSM 07.07

Unsolicited Result Code

+CIEV: <indDescr>, <indValue>1[, <indValue>2]

A value of an indicator has changed.

Parameter Description

<mode>(num)

0(&F) Always discard “+CTEV” and “~SLCC"” URCs.

1 “+CIEV” and “~SLCC” URCs are forwarded directly to the TE. However, if this is not
possible because ME-TE link is reserved, e.g. during a data call, these URCs are
discarded.
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3.2

2 “+CIEV” and "~ SLCC” URCs are forwarded directly to the TE. However, if this is not
possible because ME-TE link is reserved these URCs are buffered and flushed to the TE
afterwards.

3 “+CIEV” and “"~SLCC"” URCs are forwarded directly to the TE. However, if this is not
possible because ME-TE link is reserved these URCs are buffered and flushed to the TE
afterwards.

Additionally, while ME-TE link is reserved, buffered URCs are signaled to the TE via
sending a BREAK or activating the RING line, according to AT*SCFG parameters <uri>,
<udri> and <urat>.

<keyp>(num)

0(&F) Keypad event reporting is not supported by G2111/G21511 series.

<disp>MUm

0(&F) Display event reporting is not supported by G2111/G21511 series.

<ing>(Mum)

0(&F) Disable indicator event reporting.

2 Enable indicator event reporting.

<bfr>um)

0(&F) ME’s buffer of “+CIEV” and “~SLCC” URCs is cleared when <mode> 1, 2 or 3 is entered.
<indDescr>(Str)

Name of indicator; for a list of all supported indicators please refer to AT+CIND and AT"SIND.

<indValue>(num)

Value of indicator; for a list of all values for the supported indicators please refer to AT+CIND and AT~SIND.

AT+CIND Indicator control

The AT+CIND command controls the presentation of Indicator Event Reports related to various functions such
as signal quality, service availability, sound generation, indication of unread short messages, full SMS storage,
call in progress or roaming activities.

Use of AT+CIND has become outdated. Rather we recommend the more powerful AT*SIND command which
is easier to use and provides additional indicators. All indicators provided by AT+CIND can be handled with
AT~SIND as well.

AT+CIND supports two ways to get the values related to indicators:

e One approach is to query the current status of each indicator by using the read command AT+CIND? It
returns the status no matter whether the indicator has been registered with the write command
AT+CIND=[<mode>[,<mode>[,...]]].
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e The other way is an event-driven notification based on the "+CIEV” URCs. In this case, the ME will
automatically send a message to the application, whenever the value of an indicator changes. The
application should be designed to react adequately when receiving a URC.

The presentation of these URCs depends on two settings:

» The indicators must be registered with the write command AT+CIND=[<mode>[,<mode>[,...]]]. When
the ME is switched on all of them are in registered mode. Any indicator can be excluded if deregistered
with <mode>=0. To register or deregister an indicator the AT+CIND write command requires to type the
value <mode>=1 or 0 exactly at the position where the indicator is located in the list. This is not
necessary with AT*SIND which allows to specify indicators by name. See examples below.

» The presentation of the registered indicators must be enabled with AT+CMER.

Syntax

Test Command
AT+CIND="?

Response(s)
+CIND: (<indDescr>, list of supported <indValue>s)[, (<indDescr>, list of supported <indValue>s)[,...]1]
OK

Read Command
AT+CIND?

Response(s)

+CIND: <indValue>[, <indValue>[, ...]]
OK

ERROR

+CME ERROR: <err>

Write Command
AT+CIND=<mode>[, <mode>[, ...1]

Response(s)

OK

ERROR

+CME ERROR: <err>

PIN ASCO ASC1 X Last Reference(s)
= + + = = GSM 07.07

Parameter Description

<indValue>(num)

Integer type value, which shall be in range of corresponding <indDescr>

<indDescr>(Str)

String values and their <indvalue> ranges.

More indications are available via AT*SIND. Therefore use of AT*SIND for control of all indications is
recommended.

The following indications are accessible via AT+CIND:

“battchg” Battery charge level always equals 5, i.e. value is not relevant for G2111/G21511 series
“signal” Signal quality (0..7) or (99) if not measurable
The indicated value is the bit error rate of the signal received. Bit errors are estimated
values. See also AT+CSQ.
“service” Service availability (0-1)
0: Not registered to any network

3-4



OnCell G2111/G2151I AT Command Set Status Control Commands

1: Registered to home network or, if “roam”=1 then registered to another network
“sounder” Sounder activity (0-1)

Reports every event that causes the ME to generate a tone.

Value 1 means for example:

Incoming call - ME is ringing. Note that the URC "+CIEV: sounder” will be out- put only if

ringing tones are activated with AT~SRTC.

Waiting call - ME generates waiting call tone (if call waiting is enabled).

Outgoing call - ME generates Call Progress tone.

Outgoing call - ME generates BUSY tone.

The value changes to 0 when the tone stops.

“message” Unread received short message (0-1)

“call” Call in progress (0-1). Indicator value is “1” if at least one call is in state “active” or “held”.
Depending on the parameter <succ> selected with AT*SCFG the indicator “call” will
be issued.

e when a state transition ends in state “active” or state “unknown”, if
<succ>="restricted”,

e when any state transition (including transitions beginning or ending in state
“unknown”) occurs in the list of active calls or when a traffic channel is established, if
<succ>="verbose”.

Also refer to Section 7.1, Call Status Information.
“roam” Roaming indicator (0-1)

0: Registered to home network or not registered

1: Registered to other network

“smsfull” A short message memory storage in the MT has become full (1) or memory locations are
available (0), i.e. range is (0-1)
“rssi” Received signal (field) strength (0..5) or (99) if not measurable

0: signal strength <-112 dBm

1-4: signal strength in 15 dB steps

5: signal strength > -51 dBm

99: not known or not detectable

Received signal (field) strength can also be obtained with AT+CSQ. However, the signal
strength is scaled to value range 0..31 by this command.

<mode>(num)

0 Indicator is deregistered. The indicator will not be presented as "+CIEV” URC, but can be
queried with AT+CIND?

[17@M) Indicator is registered, indicator event report allowed.

Notes

e Due toits restrictive value range, indicator “call” does not clearly reflect specific call states (such as alerting,
active, held etc.), but rather serves to trigger the application to retrieve the new call status from the list of
cur- rent calls with the AT commands ATASLCC, AT+CLCC or ATASCNI.

e If ATASCFG setting <succ>="verbose”, indicator “call” will be issued also when a traffic channel is
established, or when a call enters states “terminating” or “dropped” (see Call Status Information). In these
cases, the relevant information about the cause of the display is available only from AT command ATASLCC.

Examples
EXAMPLE 1

~SYSSTART
AT+CPIN=9999
OK
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AT+CIND?
+CIND: 5,99,1,0,0,0,0,0

OK
AT+CMER=2,0,0,2
OK

+CIEV: battchg, 5
+CIEV: signal, 0
+CIEV: service, 1
+CIEV: sounder, 0
+CIEV: message, 0
+CIEV: call, O
+CIEV: roam,O0
+CIEV: smsfull, O
+CIEV: rssi,5
ATD0123456;

OK

+CIEV: sounder, 1l
+CIEV: call, 1l
+CIEV: sounder, 0
+CIEV: call, O

NO CARRIER
AT+CIND=,,,0,,0
OK

ATD0123456;

OK

NO CARRIER

EXAMPLE 2

The battery is either full or no battery is connected to the ME. The
bit error rate of the signal quality is not available (since there is no
call in progress). The ME is registered to its home network.

Now activate the Indicator Event Report with AT+CMER.

Full receive signal strength.
Make a call.

A set of “+CIEV” URCs is received.

Called party hangs up.
Deregister the indicators “sounder” and “call”.
Dial the same call.

This time, no URCs are displayed.
Called party hangs up.

Deactivation of indicator “sounder” via AT+CIND

AT+CIND?

+CIND: 5,99,1,0,1,0,0,0,4
OK

AT+CIND=,,,0

OK

EXAMPLE 3

Query the current status of indicators.

To deactivate indicator “sounder” (= fourth item in list of indicators)

Deactivation of indicator “sounder” via AT*SIND

AT"SIND=“sounder”, 0
~"SIND:
OK

sounder, 0,0

To deactivate indicator “sounder”.

ATASIND Extended Indicator Control

Designed for extended event indicator control AT*SIND

o offers greater flexibility than the standard command AT+CIND,

e offers several extra indicators,

e can show the current status of all indicators supported by AT+CIND and ATASIND,

e can be used to register or deregister the indicators of both commands,

e displays all indicator event reports via “+CIEV” URCs.
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Presentation mode of the generated URCs is controlled via AT+CMER.

AT~SIND read command provides a list of all indicators supported by AT+CIND and AT~SIND. Each indicator
is represented with its registration mode and current value.

AT~SIND write command can be used to select a single indicator in order to modify its registration and to view
the current value.

Syntax

Test Command
ATASIND=?

Response(s)

ASIND: (<indDescr>, list of supported <indValue>s)[, (<indDescr>, list of supported <indValue>s)I[,
...1], (list of supported <mode>s)

OK

Read Command
ATASIND?

Response(s)
ASIND: <indDescr>, <mode>[, <indValue>]
[~SIND: <indDescr>, <mode>[, <indValue>1]

In case of <indDescr>="eons"”
ASIND: “eons”, <mode>, <eonsOperator>, <servProvider>

In case of <indDescr>="nitz"

ASIND: “nitz”, <mode>, <nitzUT>, <nitzTZ>, <nitzDST>
OK

ERROR

+CME ERROR: <err>

Write Command
ATASIND=<indDescr>, <mode>

Response(s)
ASIND: <indDescr>, <mode>[, <indValue>]

In case of: <indDescr>="eons” and <mode>=2
ASIND: “eons”, <mode>, <indValue>, <eonsOperator>, <servProvider>

In case of: <indDescr>="nitz” and <mode>=2

ASIND: “nitz”, <mode>, <nitzUT>, <nitzTZ>, <nitzDST>
OK

ERROR

+CME ERROR: <err>

Unsolicited Result Codes
URC 1

Format of the standard indicator:

+CIEV: <indDescr>[, <indValue>]

Indicator related event has occurred, e.g. value has changed.
URC 2

Format of the “simdata” indicator follows AT*SSTGI response:
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+CIEV: <indDescr>, <cmdType>, <commandDetails>[, <pathLen>, <fileNum>,
<fileList>]

This URC is issued if G2111/G21511 series is in Remote-SAT Autoresponse mode (AT~SSTA) and the SIM
sent a SAT REFRESH command (i.e. <cmdType>=1) indicating that the content of one or more
Elementary Files has been changed.

The ME holds a limited storage available to keep numerous “simdata” events received while AT*SIND
setting was not enabled or ME-TE link was reserved, e.g. in online data mode. In case of storage overflow
a special URC “+CIEV: simdata,1,254" is issued.

URC 3
Format of the Voice Message indicator, if the number of waiting messages is delivered by the network:
+CIEV: <indDescr>, <indValue>, <vmCounter>
If the number of waiting messages is not delivered the standard indicator applies.
URC 4
Format of the “eons” indicator:
+CIEV: <indDescr>, <indValue>, <eonsOperator>, <servProvider>
One URC is issued for each new LAI (Location Area Information) broadcast by the network.
URC 5
Format of the “nitz” indicator:

+CIEV: <indDescr>, <nitzUT>, <nitzTZ>, <nitzDST>

Parameter Description

<indDescr>(Str)

String values and their <indvalue> ranges.

All indicators supported by AT+CIND are accessible with this command, too. A detailed description of these
indicators can be found there.

The following indicators are accessible via AT*SIND only:

“audio” Activity of the built-in audio unit
0 Audio unit not active.
1 Audio unit is active, for example:
MO voice call: Indicator is output with value 1 when dialing starts.
MT voice call: Indicator is output with value 1 when call is ringing.
“simdata” SIM notifies of changed Elementary File data.
All data provided by the SIM is stored in one of many of its so-called Elementary Files.
This data can be queried by the TE directly via AT+CRSM or implicitly via many AT
commands presented by this document. For instance the SIM’s identification number
(IMSI) can be queried via AT+CIMI, but actually is stored in EFIMSI, as defined in 3GPP
TS 51.011 (GSM 11.11).
However, be aware that this Elementary File data can be changed at any time by the
network provider or an application running on the SIM. For details refer to SAT feature
“Data Download to SIM” in 3GPP TS 11.14 (GSM 11.14). If this happens the TE urgently
needs to refresh its internal representation (i.e. copy) of the changed data to ensure its
safe and consistent use!
Therefore, a “+CIEV: “simdata™ URC is issued if G2111/G21511I series is in Remote-SAT
Auto response mode and the SIM sent a SAT REFRESH command indicating that the
content of one or more Elementary Files has been changed.
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“vmwait1”

“vmwait2"”

“ciphcall”

“eons”

Voice Message Waiting Indication for line 1

0 The value 0 notifies that no new voice message is available, and is provided by the
service center to clear the voice message indication after the subscriber has
retrieved all voice messages.

1 The value 1 notifies the subscriber that the mailbox contains one or several
messages.

“vmwaitl” and “vmwait2"” indicate the receipt of a special short message with a Voice

Message Waiting Indicator. The service must be provisioned by the operator.

The numbers 1 or 2 in “vmwaitl” and “vmwait2” are related to the two lines of the

Alternate Line Service (ALS), also defined in CPHS Phase 2 standard. For further details

refer to the ATASALS command.

The presentation mode of the indicator varies with the operator: If more than one

message are waiting, some operators only indicate the first one, others deliver the

indicator each time a new voice message is put into the mailbox.

After the subscriber has retrieved all voice messages the service center automatically

sends another message indication which provides the value 0. Some operators may also

send the number of waiting voice messages along with the indication. In this case, the

number will be displayed by the G2111/G21511I series as part of the URC. For example,

“+CIEV: vmwait1,1,5"” notifies that five new voice messages are waiting. However, it

should be noted that neither the read command ATASIND? nor the write command

ATASIND=<mode>,2 display the number of waiting messages.

The “vmwait” indicators do not apply if a network provider signals new voice mail(s) via

standard SMS. In this case the indicator "message” will be displayed (see AT+CIND).

Voice Message Waiting Indication for line 2

0 See description of “vmwait1”.

1 See description of “vmwait1”.

Ciphering Status Change Indication

0 Current call or SMS is not ciphered.

1 Current call or SMS is ciphered.

As stated in GSM specifications 02.07 and 02.09 the ciphering indicator feature allows the

G2111/G21511 series to detect that ciphering is not switched on and to indicate this to the

user.

The ciphering indicator feature may be disabled by the home network operator setting

data in the “administrative data” field (EFAD) in the SIM, as defined in

3GPP TS 51.011 (GSM 11.11).

If this feature is not disabled by the SIM, then whenever a connection is in place, which is,

or becomes enciphered, an indication shall be given to the user. This enables the user’s

decision how to proceed.

Read command returns valid ciphering status only if a call is in progress or active.

If EFAD setting disables the ciphering indicator feature read command always indicates a

ciphered link and no URC presentation will take place.

The following restrictions apply if the same serial channel is used for ATASIND “ciphcall”

indication and for the action triggering this URC. In general, the recommended solution is

to use a dedicated channel for all status signaling via URCs.

If an enciphered mobile originated SMS is performed, ATASIND “ciphcall” URCs on the

same serial channel will be issued after the related "OK” and indicate the ciphering state

at this time. Because the SMS is already sent at this time, two URCs will be issued on this

channel, but both are indicating that ciphering is enabled.

If an enciphered mobile originated data call is performed, ATASIND “ciphcall” URCs on

the same serial channel will be issued after the interface is not longer blocked by the call

(call is released or temporarily stopped) and indicate the ciphering state at this time.

Enhanced Operator Name String (EONS) Indication

The Enhanced Operator Name String indicator feature allows the G2111/G21511I series to

output various operator names for different PLMN identities via URC. It also allows the

output of a different operator name based on a subset of the registered network by using
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“steerroam”

\\nitz”

a range of Location Area Codes (LACs) or a single LAC. The presentation of the “eons”
indicator is determined by network activity. For example, the indicator appears every
time a location update occurs or a NITZ information is sent, no matter whether or not the
status of the EONS information has changed. This means that the same EONS information
may be reported several times.

The EONS tables are stored on the SIM and will be read at power-up.

Following are the SIM Elementary Files that are affected by the introduction of EONS
feature in the SIM:

EFSST (SIM Service Table) - describes which features are active.

EFOPL (Operator PLMN List) - contains the PLMN identification and location ID together
with the index of the corresponding PNN record

EFPNN (PLMN Network Name) - contains the full and short form version of the network
name for the registered PLMN

If the Operator Name Source is CPHS Operator Name String long and short form, refer to
<indValue>, the following two SIM Elementary Files will be used:

EFONString (Operator Name String) - contains the name of the PLMN operator who issued
the SIM.

EFOPShort (Operator Name Short form) - contains a short form of the name of the PLMN
operator who issued the SIM.

Steering-of-roaming Indication

The “steerroam” Indication supports so called “steering-of-roaming” (*SOR") techniques
of some providers.

If a ME roaming within a certain country tries to register to a VPLMN (visited PLMN), the
VPLMN will ask the HLR of the subscribers home operator for authorization credentials of
the subscriber. Steering-of-roaming means that instead of sending those credentials, the
HLR sends back an error message which will make the VPLMN send back a location update
reject to the ME. This location updating procedure is described in 3GPP TS 24.008 chapter
4.4.4.9. When ME is attempting to register into a PLMN and get updating rejected with
reject cause 17 then ME stays in limited service on the configured network, ME may
reattempt network registration four times, and after that ME will inform the TE via
Steering-of-roaming Indication URC “steerroam” that the registration attempt has failed.
When the ME is in manual PLMN selection mode (see AT+COPS) the TE has to start a new
manual PLMN search to select a different network or switch to automatic PLMN selection
mode.

When ME is in automatic PLMN selection mode (see AT+COPS) ME itself attempts a PLMN
search to select a different network.

Network Identity and Time Zone indication

This indicator shows the time relevant information elements of an MM Information (MMI)
or GMM Information (GMMI) message received from the network (see GSM 24.008, ch.
9.2.15a and 9.4.19). The network usually sends a NITZ indicator when the mobile
attaches to the network, when it enters a location area with different time zone or when
a daylight change occurs.

A NITZ indicator may consist of the following parameters: Universal Time (UT), local Time
Zone (TZ), Daylight Saving Time (DST). All information elements of MMI/GMMI are
optional and therefore, the presentation of the parameters <nitzUT>, <nitzTZ>,
<nitzDST> varies with the network. For example, the network may send all three
parameters UT, TZ, DST, or only UT and TZ or only TZ.

UT is indicated in usual date/time format and represents the current world time (GMT) at
the moment when sent.

TZ is given as a positive (east) or negative (west) offset from UT in units of 15 minutes.
DST shows the number of hours added to the local TZ because of daylight saving time
(summertime) adjustment. Usually DST is 1 hour but it can be also 2 hours in certain
locations.

Example for time and time zone with DST:

+CIEV: nitz,"04/07/23,13:39:20",-28,1
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<indValue>(num)

In this example TZ is -28, showing a time offset of -7 hours (west) to Universal Time/GMT
(which never changes for DST). DST is 1 which indicates that one hour was added to TZ
because of Daylight Saving Time. If a network does not send the DST parameter the TZ
value would be -32 (8 hours west) as would be done in winter:

+CIEV: nitz,"04/11/23,13:39:20",-32

Please be aware that despite the last NITZ value can be looked up again via
“ATASIND=nitz,2" the returned values may be out of date. Especially the UT value is
obsolete because there is no internal NITZ clock and therefore no continuation of UT.
NITZ values are lost when the ME detaches from network. Also when a manual network
selection fails and the ME automatically falls back to the previous network the NITZ values
cannot be recalled. Nevertheless an indicated time zone is valid until a new MMI/GMMI
will trigger another NITZ indication.

Integer type value in the range stated above for the corresponding <indDescr>.

Notes specific to EONS feature:

If indicator is “eons”, <indValue> is a type associated to the operator name according to GSM 22.101. This

type depends on the source of the operator name.

Priority of types associated to the operator names is defined as follows (the type listed first has the highest

priority). If a type cannot be indicated the next one will be used.

0
1
2

Not registered.

EFopL and EFpnN (alphanumeric format can contain up to 24 characters.)

Operator Name String in long and short format according to Common PCN

Handset Specification (CPHS) (alphanumeric format, can contain up to 16 characters).
Name information received by the NITZ service long and short form (alphanumeric
format, can contain up to 16 characters). The short form will be displayed only if EFopshort
from CPHS is available.

Any operator name stored internal to the ME (alphanumeric format, can contain up to 16
characters).

Broadcast MCC-MNC (numeric format which consists of a 3-digit country code plus a 2- or
3-digit network code).

If the type is 2, 4 or 5, AT+COPS with the appropriate <mode> displays the same operator name.

<mode>(num)

0

<vmCounter>

Indicator is deregistered, i.e. no such indicator event report (URC) will be issued.
<mode>=0 is power-up and factory default of indicators defined by AT*SIND only.
Indicator is registered.

e Indicator event reports are controlled via AT+CMER.

e All indicators can be registered or deregistered via ATASIND, but different default
settings apply: Power-up and factory default of the indicators sup- ported by
AT+CIND is <mode>=1, while, as stated above, indicators defined by ATASIND only
are set to <mode>=0.

Query the registration status and the current value of a single indicator type.

If delivered by the network: Number of new voice messages sent as part of the Voice Message Waiting Indicator.
Refer to <indDescr>.
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<eonsOperator>

Operator in format which depends on the type associated to the operator name. Refer to <indvalue>.

<servProvider>(§”

Service Provider Name according to the status settings (SIM Service No. 17) in the SIM Service Table (SST) of
the SIM.

<nitzUT>

Universal Time delivered as part of the “nitz” Indicator. Refer to <indDescr>.

<nitzTZ>

Time Zone delivered as part of the “nitz” Indicator. Refer to <indDescr>.

<nitzDST>

Adjustment for Daylight Saving Time as part of the “nitz” Indicator. Refer to <indDescr>.

Example

Activation and use of indicator “audio”:

AT~SIND=“audio”, 1 You register the indicator “audio”.

~"SIND: audio, 1,0

OK

AT+CMER=2,,,2 You activate the Indicator Event Report with AT+CMER.

OK A set of all registered URCs is presented. (Please note that the

example includes the indicators registered due to the power-up
default settings of AT+CIND.)

+CIEV: battchg, 5

+CIEV: signal, 0

+CIEV: service, 1

+CIEV: sounder, 0

+CIEV: message, 1l

+CIEV: call,O

+CIEV: roam,0

+CIEV: smsfull, O

+CIEV: rssi,4

+CIEV: audio, 0

ATD030123456; You make a call.

OK

+CIEV: audio, 1

+CIEV: sounder, 1l

+CIEV: call, 1l

+CIEV: signal, 0

+CIEV: sounder, 0

ATH You hang up.

OK

+CIEV: call, O

+CIEV: rssi,3
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3.4

+CIEV: audio,0
+CIEV: signal, 0
+CIEV: rssi,4

AT+CEER Extended Error Report

AT+CEER returns an extended error report regarding the reason of the last

e call release

e failure to set up a call (both mobile originated or terminated)

e failure to modify a call by using Supplementary Services

o failed attempt to activate, register, query, deactivate or deregister a Supplementary Service
e unsuccessful GPRS attach or unsuccessful PDP context activation

e GPRS detach or PDP context deactivation

The release cause report is presented in numeric format. Default output in case of a none-error-situation
is +CEER: 0,0,0. A description associated with each number can be found in the tables given in the following
sub- clauses and the relevant GSM specifications.

The first parameter <locationID> serves to locate the other two parameters. Depending on the failure
or release cause either <reason> or <ssRelease> are applicable, i.e. if <reason> =0, then <ssRelease>
= 0. Vice versa, if <reason> = 0, then <ssRelease> may be = 0.

In addition to AT+CEER, the command ATS18 can be used to check especially the status of fax and data calls.
When losing network coverage the G2111/G21511 series will disconnect the call. In this case, no network
release cause is available, and AT+CEER returns only the default values +CEER: 0,0,0.

Syntax

Test Command
AT+CEER=?

Response(s)

OK

ERROR

+CME ERROR: <err>

Exec Command
AT+CEER

Response(s)

+CEER: <locationID>, <reason>, <ssRelease>
OK

ERROR

+CME ERROR: <err>

Parameter Description

<locationID>(num)

Location ID as number code. Location IDs are listed in Section 3.4.1, Cause Location ID for the extended error
report. Most IDs are connected to another table that contains a list of <reason>s or <ssRelease>s.

<reason>(num)

Reason for last call release as number code. The number codes are listed in several tables, sorted by different
categories in the following subclauses. The tables can be found proceeding from the Location ID given in
Section 3.4.1, Cause Location ID for the extended error report.
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<ssRelease>(num)

Release cause for last Supplementary Service call (listed in Section 3.4.10, GSM Release cause for
Supplementary Service Call) or last call related use of a Supplementary Service (listed in Section 3.4.11,
Proprietary release cause for Call-related Supplementary Services (CRSS)) or release cause for
supplementary services entity or manager (listed in Section 3.4.12, Proprietary release cause for
Supplementary Services Entity and Section 3.4.13, Proprietary release cause for Supplementary Services

Manager).

Examples

EXAMPLE 1

ATD”01751223344"; A mobile originated call is rejected by the remote party.

NO CARRIER Call setup is terminated with NO CARRIER.

AT+CEER To check the cause, the caller enters AT+CEER.

+CEER: 8,21,0 The Location ID 8 in Section 3.4.1 points to Section 3.4.7, where 21

OK ="call rejected”. 0 = “no error” refers to parameter <ssRelease>
that is not applicable.

EXAMPLE 2

The user attempts to activate call barring, but uses a wrong password.

AT+clck=01i,1,”0000”,3
+CME ERROR: incorrect password

AT+CEER

+CEER: 35,0,38 The Location ID 35 in Section 3.4.1 points to Section 3.4.10, where
38

OK = “negative PW check” may mean that a wrong password was tried

for the first time. 0 = “no error” refers to parameter <reason>
that is not applicable.

3.4.1 Cause Location ID for the extended error report

ID Description Causes

0 no error (default) --

1 Proprietary L2 cause Section 3.4.2
2 GSM cause for L3 radio resource sublayer (GSM 04.08 annex F) Section 3.4.3
3 Proprietary cause for L3 radio resource sublayer Section 3.4.4
4 GSM cause for L3 mobility management (GSM 04.08 annex G) Section 3.4.5
5 Proprietary cause for L3 mobility management Section 3.4.6
6 GSM cause for L3 mobility management via MMR-SAP (GSM 04.08 annex G) ==

7 Proprietary cause for L3 mobility management via MMR-SAP --

8 GSM cause for L3 call control (GSM 04.08 10.5.4.11 and annex H) Section 3.4.7
9 Proprietary cause for L3 call control Section 3.4.8
11 Proprietary cause for L3 advice of charge entity Section 3.4.9
12 GSM cause for L3 SMS CP entity --

13 Proprietary cause for L3 SMS CP entity --

14 GSM cause for L3 SMS RL entity --

15 Proprietary cause for L3 SMS RL entity --

16 GSM cause for L3 SMS TL entity --

17 Proprietary cause for L3 SMS TL entity --

18 Proprietary cause for DSM entity --
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21 GSM cause for L3 call-related supplementary services Section 3.4.10
22 Proprietary cause for L3 call-related supplementary services Section 3.4.11
32 Proprietary cause for supplementary services entity Section 3.4.12
33 Proprietary cause for supplementary services manager Section 3.4.13
34 network cause for supplementary services (GSM 04.08 10.5.4.11 and annex H) |--
35 supplementary services network error (GSM 04.80 3.6.6) --
48 GSM cause for GPRS mobility management (GSM 04.08 annex G.6) ==
49 Proprietary cause for GPRS mobility management Section 3.4.14
50 GSM cause for session management (GSM 04.08 annex I) ==
51 Proprietary cause for session management Section 3.4.15
127 GSM cause for protocol module or other local cause Section 3.4.16
128 supplementary services general problem (GSM 04.80 3.6.7) --
129 supplementary services invoke problem (GSM 04.80 3.6.7) --
130 supplementary services result problem (GSM 04.80 3.6.7) --
131 supplementary services error problem (GSM 04.80 3.6.7) --
241 Proprietary cause for GPRS API Section 3.4.17
242 Proprietary cause for link management Section 3.4.18
243 Proprietary cause for PPP/IP-stack Section 3.4.19

3.4.2 Proprietary L2 cause

Number Description

249 no network response received, e.g. due to low signal quality

3.4.3 GSM release cause for L3 Radio Resource (RR)

Number Description

0 normal event

1 abnormal release, unspecified

2 abnormal release, channel unacceptable

3 abnormal release, timer expired

4 abnormal release, no activity on the radio path
5 pre-emptive release

8 handover impossible, timing advance out of range
9 channel mode unacceptable

10 frequency not implemented

65 call already cleared

95 semantically incorrect message

96 invalid mandatory information

97 message type non-existent or not implemented
98 message type not compatible with protocol state
100 conditional information element error

101 no cell allocation available

111 protocol error unspecified

3.4.4 Proprietary release cause for L3 Radio Resource (RR)

Number Description

1 RACCHs not answered

2 RACCHs rejected

3 access class of the SIM is barred by the network provider
4 SABM failure
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5 radio link counter expiry or perform abnormal release
6 confirm ABORT of the MM

7 respond to DEACT REQ

8 loss of coverage

9 reestablishment not possible

10 T3122 still running

11 cell selection in progress

12 responding to paging

13 location area code has changed

14 circuit switched not available

Session Mana

3.4.5 GSM release cause for Mobility Management (MM) or

gement (SM)

Number

| Description

causes related to MS identification

2 IMSI unknown in HLR

3 illegal MS

4 IMSI unknown in VLR

5 IMEI not accepted

6 illegal ME

cause related to subscription options

11 PLMN not allowed

12 location area not allowed

13 roaming not allowed in this location area
causes related to PLMN specific network failures and congestion
17 network failure

22 congestion

causes related to nature of request

32 service option not supported

33 requested service option not subscribed

34 service option temporary out of order

38 call cannot be identified

causes related to invalid messages

95 semantically incorrect message

96 invalid mandatory information

97 message type non-existent or not implemented
98 message not compatible with protocol state

99 information element non-existent or not implemented
100 conditional information element error

101 messages not compatible with protocol state
111 protocol error, unspecified

causes related to GPRS

7 GPRS services not allowed

8 GPRS services not allowed in combination with hon-GPRS services
9 MS identity cannot be identified by the network
10 implicitly detached

14 GPRS services not allowed in current PLMN

15 no suitable cells in location area

16 MSC temporary unreachable

36 regular PDP context deactivation
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37

QoS not accepted

40

No PDP context activated

3.4.6 Proprietary release cause for L3 Mobility Management

(MM)

Number Description

1 no SIM available

8 no MM connection

9 authentification failure

11 MM performs detach

17 registration failed and will be re-attempted in a short term
18 CM connection establishment failed

19 registration failed and will be re-attempted in a long term
20 RR connection is released

21 MS tries to register

22 SPLMN is not available

23 an MTC is in progress

24 a PLMN scan is in progress

25 the MM is detached, the MS is in MS class C GPRS only

3.4.7 GSM release cause for L3 Call Control (CC)

Number Description

0 no error

Normal class (all other values in the range 0 to 31 shall be treated as cause 31)
1 unassigned (unallocated) number

2 service not available

3 no route to destination

6 channel unacceptable

8 operator determined barring

9 FDN mismatch

16 normal call clearing

17 user busy

18 no user responding

19 user alerting, no answer

21 call rejected

22 number changed

25 pre-emption

26 non-selected user clearing

27 destination out of order

28 invalid number format (incomplete number)
29 facility rejected

30 response to STATUS ENQUIRY

31 normal, unspecified

Resource unavailable class (all other values in the range 32 to 47 shall be treated as cause 47)
34 no circuit/channel available

38 network out of order

41 temporary failure

42 switching equipment congestion

43 access information discarded
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44

requested circuit/channel not available

47

resource unavailable, unspecified

Service or option not available class (all other values in the range 48 to 63 shall be treated as cause 63)

49 quality of service unavailable

50 requested facility not subscribed

55 incoming calls barred within the CUG

57 bearer capability not authorized

58 bearer capability not presently available
63 service or option not available, unspecified

Service or option not implemented (all other values in the range 64 to 79 shall be treated as cause 79)

65 bearer service not implemented

68 ACM equal or greater than ACM max

69 requested facility not implemented

70 only restricted digital information bearer capability is available
79 service or option not implemented, unspecified

Invalid message (e.g. parameter out of range) class (all other values in the range 80 to 95 shall be treated as
cause 95)

81 invalid transaction identifier value

87 user not member of CUG

88 incompatible destination

91 invalid transit network selection

95 semantically incorrect message

Protocol error (e.g. unknown message) class (all other values in the range 96 to 111 shall be treated as cause
111)

96 invalid mandatory information

97 message type non-existent or not implemented

98 message type not compatible with protocol state

99 information element non-existent or not implemented

100 conditional information element error

101 message not compatible with protocol

102 recovery on timer expiry

111 protocol error, unspecified

Interworking class (all other values in the range 112 to 127 shall be treated as cause 127)

127

| interworking, unspecified

3.4.8 Propri

etary release cause for L3 Call Control (CC)

Number Description
call dropped
2 service not available
3 hold procedure not available
4 temporary no service, previous procedure not yet finished
5 no speech service available
6 call reestablishment procedure active
7 mobile received a release (complete) message during a modify procedure (modify reject)
8 call clearing, because loss of radio connection, if no reestablishment is allowed (call not active)
10 number not included in FDN list
11 zero length called party number
12 no more CC transactions available
13 outgoing calls barred
14 number is blacklisted in auto-call retry list
15 auto-call number is not in list and list is full
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