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Intellectual Property Rights

IPRs essential or potentially essential to the present document may have been declared to ETSI. The information
pertaining to these essential IPRs, if any, is publicly availablET& members and non-membersand can be found

in SR 000 314’Intellectual Property Rights (IPRs); Essential, or potentially Essential, IPRs notified to ETSI in respect
of ETSI standards'which is availabldéree of chargefrom the ETSI Secretariat. Latest updates are available on the
ETSI Web server (http://www.etsi.org/ipr).

Pursuant to the ETSI IPR Policy, no investigation, including IPR searches, has been carried out by ETSI. No guarantee
can be given as to the existence of other IPRs not referenced in SR 000 314 (or the updates on the ETSI Web server)
which are, or may be, or may become, essential to the present document.

Foreword

This Technical Specification (TS) has been produced by the Special Mobile Group (SMG).

The present document specifies the AT command for terminal equipment being used within the digital cellular
telecommunications system.

The contents of the present document is subject to continuing work within SMG and may change following formal SMG
approval. Should SMG modify the contents of the present document, it will be re-released with an identifying change of
release date and an increase in version number as follows:

Version 7.x.y
where:
7 indicates Release 1998 of GSM Phase 2+

x the second digit is incremented for all other types of changes, i.e. technical enhancements, corrections,
updates, etc.

y the third digit is incremented when editorial only changes have been incorporated in the specification.

Introduction

The present document includes some features which are new to this release 98 version GSM 07.07. In order to make it
easier for readers of the present document to find these new features compared to the release 96 version, special markers
are used in the text. The following table lists all the new release 97 and release 98 features and the corresponding marker
for each feature.

Feature Designator
Technical enhancement and improvement: New AT-commands [$(AT R97)$
Technical enhancement and improvement; New AT-commands [$(AT R98)$
Support of Multiplexer according to GSM 07.10 $(MUX MS-TE)$

ETSI
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1 Scope

The present document specifies a profile of AT commands and recommends that this profile be used for controlling
Mobile Equipment (ME) functions and GSM network services from a Terminal Equipment (TE) through Terminal
Adaptor (TA). The command prefixC is reserved for Digital Cellular in ITU-T Recommendation V.25ter [14]. The

present document has also the syntax details used to construct these extended GSM commands. Commands from ITU-T
Recommendation V.25ter [14] and existing digital cellular standards (TIA 1S-99 [15] and TIA 1S-135 [16]) are used
whenever applicable. Some of the new commands are defined in such a way that they can be easily applied to ME of
networks other than GSM. ITU-T T.31 [11] and T.32 [12] fax AT commands may be used for GSM fax transmission
from TE. GSM Short Message Service AT commands are defined in GSM 07.05 [24]. GPRS AT commands are defined
in clause 10 of the present document.The present document assumes an abstract architecture comprising a TE (e.g. a
computer) and a ME interfaced by a TA (see figure 1). The span of control of the defined commands should allow to
handle any physical implementation that this abstract architecture may lead to:

- TA, ME and TE as three separate entities;

- TAintegrated under the ME cover, and the TE implemented as a separate entity;
- TAintegrated under the TE cover, and the ME implemented as a separate entity;
- TA and ME integrated under the TE cover as a single entity.

The commands described in the present document may be observed on the link between the TE and the TA. However,
most of the commands retrieve information about the ME, not about the TA.

responses ME status
TE TA ME
AT cmds ME control
network messa ges
USER & APPLICATIONS NETWORK

Figure 1: Setup

Interface between TE and TA is intended to operate over existing serial (ITU-T Recommendation V.24) cables, infrared
link, and all link types with similar behaviour. For correct operation many of the defined commands require eight bit
data and therefore it is recommended that TE-TA link is set to eight bits/ byte mode. (For infrared operation
implementation refer informative references IrDA. For embedding AT commands and data during on-line data state
refer TIA-617/ITU-T V.80.) Interface between TA and ME is dependent on the interface in the ME.

2 References

The following documents contain provisions which, through reference in this text, constitute provisions of the present
document.

» References are either specific (identified by date of publication, edition number, version number, etc.) or non-
specific.

» For a specific reference, subsequent revisions do not apply.
» For a non-specific reference, the latest version applies.

» A non-specific reference to an ETS shall also be taken to refer to later versions published as an EN with the same
number.

» For this Release 1998 document, references to GSM documents are for Release 1998 versions (version 7.x.y).
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supplementary services - Stage 1".

GSM 02.84: "Digital cellular telecommunication system (Phase 2+); MultiParty (MPTY)
supplementary services - Stage 1".
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[23] GSM 02.90: "Digital cellular telecommunication system (Phase 2+); Stage 1 description of
Unstructured Supplementary Service Data (USSD)".
[24] GSM 07.05: "Digital cellular telecommunication system (Phase 2+); Use of Data Terminal
Equipment - Data Circuit terminating Equipment (DTE - DCE) interface for Short Message
Service (SMS) and Cell Broadcast Service (CBS)".
[25] GSM 03.38: "Digital cellular telecommunication system (Phase 2+); Alphabet and language
specific information".
[26] GSM 02.24: "Digital cellular telecommunication system (Phase 2+); Description of Charge Advice
Information (CAI)".
[27] GSM 02.86: "Digital cellular telecommunication system (Phase 2+); Advice of Charge (AoC)
supplementary services - Stage 1".
[28] GSM 11.11: "Digital cellular telecommunication system (Phase 2+); Specification of the
Subscriber Identity Module - Mobile Equipment (SIM-ME) interface".
[29] GSM 02.34: "Digital cellular telecommunication system (Phase 2+); High Speed Circuit Switched
Data (HSCSD) - Stage 1".
[30] GSM 02.91: “Digital cellular telecommunication system (Phase 2+); Explicit Call Transfer (ECT)
supplementary service - Stage 1".
[31] GSM 02.72: “Digital cellular telecommunication system (Phase 2+); Call Deflection (CD)
supplementary service - Stage 1"
[32] ISO/IEC10646: "Universal Multiple-Octet Coded Character Set (UCS)”; UCS2, 16 bit coding.
[33] GSM 02.22: “Digital cellular telecommunication system (Phase 2+); Personalisation of GSM
Mobile Equipment (ME) Mobile functionality specification”.
[34] GSM 07.60: "Digital cellular telecommunication system (Phase 2+); General requirements on
Mobile Stations (MS) supporting General Packet Radio Bearer Service (GPRS)".
[35] CCITT Recommendation V.110: "Support of data terminal equipments (DTES) with V-Series
interfaces by an integrated services digital network".
[36] CCITT Recommendation V.120: "Support by an ISDN of data terminal equipment with V-Series
type interfaces with provision for statistical multiplexing".
[37] ITU-T Recommendation X.31: "Support of packet mode terminal equipment by an ISDN".
[38] GSM 05.05: “Digital cellular telecommunication system (Phase 2+); Radio transmission and
reception”.
[39] GSM 09.61: "Digital cellular telecommunication system (Phase 2+); General Packet Radio Service
(GPRS); Interworking between the Public Land Mobile Network (PLMN) supporting GPRS and
Packet Data Networks (PDN)".
3 Abbreviations and definitions
3.1 Abbreviations
For the purposes of the present document, the following abbreviations apply:
AT ATtention,; this two-character abbreviation is always used to start a command line to be sent from
TE to TA
BCD Binary Coded Decimal
ETSI European Telecommunications Standards Institute
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HSCSD High Speed Circuit Switched Data

IHOSS Internet Hosted Octet Stream Service

IMEI International Mobile station Equipment Identity

IRA International Reference Alphabet (ITU-T T.50 [13])

IrDA Infrared Data Association

ISO International Standards Organisation

ITU-T International Telecommunication Union - Telecommunications Standardization Sector
ME Mobile Equipment, e.g. a GSM phone (equal to MS; Mobile Station)

MoU Memorandum of Understanding (GSM operator joint)

OSP Octet Stream Protocol

OSP:IHOSS Octet Stream Protocol for Internet Hosted Octet Stream Service

PCCA Portable Computer and Communications Association

RDI Restricted Digital Information

RLP Radio Link Protocol

SIM Subscriber Identity Module

TA Terminal Adaptor, e.g. a GSM data card (equal to DCE; Data Circuit terminating Equipment)
TE Terminal Equipment, e.g. a computer (equal to DTE; Data Terminal Equipment)

TIA Telecommunications Industry Association

uDI Unrestricted Digital Information

3.2 Definitions

For the purposes of the present document, the following syntactical definitions apply (refer also clause 4):

<CR> Carriage return character, which value is specified with comr88nd
<LF> Linefeed character, which value is specified with comnthd
<.> Name enclosed in angle brackets is a syntactical element. Brackets themselves do not appear in the

command line.

[--] Optional subparameter of a command or an optional part of TA information response is enclosed in
square brackets. Brackets themselves do not appear in the command line. When subparameter is
not given inparameter type&eommands, new value equals to its previous valuection type
commands, action should be done on the basis of the recommended default setting of the
subparameter.

underline Underlined defined subparameter value is the recommended default setting of this subparameter. In
parameter typeommands, this value should be used in factory settings which are configured by
V.25ter [14] command:FO. In action typecommands, this value should be used when
subparameter is not given.

4 AT command syntax

This clause summarizes general aspects on AT commands and issues related to them. For further information refer
ITU-T Recommendation V.25ter [14].

4.1 Command line

See figure 2 for general structure of a command line. Standatshagztommands are found only in V.25ter [14].
GSM commands use syntax rulesgfendeccommands. Every extended command hizstacommandrailing =?) to
test the existence of the command and to give information about the type of its subparBaeterster type
commands also haveread commandtrailing ?) to check the current values of subparameterson typecommands
do not store the values of any of their possible subparameters, and therefore do not have a read command.
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read command for checking
current subparameter values

subparameter
command line orefix extended commands are Command line
P delimited with semicolon termination character

ATCMD1 CMD2=12; +CMD1; +CMD2=,,15; +CMD2?; +CMD2=?<CR>

subparameters
basic command may be omitted
(no + prefix) extended command .
(prefixed with +) test command for checking

possible subparameter values

Figure 2: Basic structure of a command line

If verbose responses are enabled with commvéndnd all commands in a command line has been performed
successfully, result codeCR><LF>0OK<CR><LF>s sent from the TA to the TE. If numeric responses are enabled
with commandvO0, result cod®<CR>is sent instead.

If verbose responses are enabled with commvéndnd subparameter values of a command are not accepted by the TA
(or command itself is invalid, or command cannot be performed for some reason), result code
<CR><LF>ERROR<CR><LFis sent to the TE and no subsequent commands in the command line are processed. If
numeric responses are enabled with comméhdesult codel<CR>is sent insteadcRRORor 4) response may be
replaced bt CME ERROR: <err> (refer clause 9) when command was not processed due to an error related to ME
operation.

4.2 Information responses and result codes

The TA response for the example command line of figure 2 could be as shown in figure 3. Here, verbose response
format is enabled with comman. If numeric format/O would have been usedCR><LF>headers oinformation
response would have been left out afidal result codechanged t&@<CR>.

also string type subparameters possible

information response to +CMD2=?

information response to +CMD2?

K<CR><LF>+CMD2: 3,0,15,"GSM"<CR><LF>
<CR><LF>+CMD2: (0-3),(0,1),(0-12,15),("GSM" "IRA")<CR><LF>
<CR><LF>OK<CR><LF>

7\ shows acceptable ranges of each subparameter

final result code

Figure 3: Response to a command line
So calledntermediate result codeinform about progress of TA operation (e.g. connection establisiG@NNEC)T

and so calledinsolicited result codeindicate occurrence of an event not directly associated with issuance of a
command from TE (e.g. ring indicati®tiING).

4.3 ITU-T V.25ter [14] TE-TA interface commands

Table 1 summarizes V.25ter [14] commands relating to command line and response formatting, and TA-TE interface
operation. All are applicable to GSM terminals.
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Table 1: V.25ter commands relating to TE-TA interface

Command Section |[Impl. Use in GSM
S3=[<value>] 6.2.1 mand.| command line termination character (mandatory default setting IRA 13)
S4=[<value>] 6.2.2 mand, response formatting character (recommended default IRA 10)
S5=[<value>] 6.2.3 mand.,| command line editing character (recommended default IRA 8)
E[<value>] 6.2.4 mand| command echo (recommended default 1 i.e. TA echoes commands bjck)
Q[<value>] 6.2.5 mand,| result code suppression (recommended default O i.e. TA transmits result

codes)

V[<value>] 6.2.6 mand,| TA response format (recommended default 1 i.e. verbose format)
X[<value>] 6.2.7 |mand| defineEONNECTesult code format; values manufacturer specific
&C[<value>] 6.2.8 mand,| determines how ITU-T V.24 circuit 109 (or equivalent) relates to the

detection of received line signal from remote end (recommended defaylt 1
i.e. 109 operation relates to detection of received signal)

&D[<value>] 6.2.9 mand,| determines how TA responds when ITU-T V.24 circuit 108/2 (or equivalent)
is changed from ON to OFF condition during online data state
+IPR=[<value>] 6.2.10 |opt. | fixed TE data rate (recommended default O i.e. automatic detection)

+ICF=[<format>  16.2.11 |opt. | TE-TA character framing (recommended default 3,3 i.e. eight data bit$, no
[,<parity>]] parity, 1 stop bit)
+IFC=[<by_te> 6.2.12 |opt. | TE-TA local flow control (recommended default 2,2 i.e. TE uses ITU-T

[,<by_ta>]] V.24 circuit 133 (or equivalent), and TA circuit 106 (or equivalent))
+ILRR=[<value> [6.2.13 |opt. | determines whether the used local TE-TA data rate is informed using
] intermediate result coddLRR: <rate> before going online data state

after call answering or originating

5 General commands

ITU-T Recommendation V.25ter [14] includes "Generic DCE Control" commands with the p&fbhese commands

are for the identification of the TA. Four of those commands are adapted here to be the identification commands of the
ME. Syntax is otherwise similar but the prefixi€G TIA 1S-99 [15] uses same commands for base station

identification.

5.1 Request manufacturer identification +CGMI

Table 2: +CGMI action command syntax

Command Possible response(s)
+CGMI <manufacturer>

+CME ERROR: <err>

+CGMI=?

Description

Execution command causes the TA to return one or more lines of informatiemtantifacturer> , determined by

the ME manufacturer, which is intended to permit the user of the TA to identify the manufacturer of the ME to which it
is connected to. Typically, the text will consist of a single line containing the name of the manufacturer, but
manufacturers may choose to provide more information if desired. Refer subclause 9.2 for pessiblgalues.

Defined values

<manufacturer> : the total number of characters, including line terminators, in the information text shall not
exceed 2048 characters.

Text shall not contain the sequerizedCR>or OK<CR>
Implementation

Optional.
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5.2 Request model identification +CGMM

Table 3: +CGMM action command syntax

Command Possible response(s)
+CGMM <model>

+CME ERROR: <err>

+CGMM=?

Description

Execution command causes the TA to return one or more lines of informatiemiede!> , determined by the ME
manufacturer, which is intended to permit the user of the TA to identify the specific model of the ME to which it is
connected to. Typically, the text will consist of a single line containing the name of the product, but manufacturers may
choose to provide more information if desired. Refer to subclause 9.2 for pessitie values.

Defined values

<model> : the total number of characters, including line terminators, in the information text shall not exceed 2048
characters.

Text shall not contain the sequerizedCR>or OK<CR>
Implementation

Optional.

5.3 Request revision identification +CGMR

Table 4: +CGMR action command syntax

Command Possible response(s)
+CGMR <revision>
+CME ERROR: <err>

+CGMR=?

Description

Execution command causes the TA to return one or more lines of informatiemeteision> |, determined by the

ME manufacturer, which is intended to permit the user of the TA to identify the version, revision level or date, or other
pertinent information of the ME to which it is connected to. Typically, the text will consist of a single line containing the
version of the product, but manufacturers may choose to provide more information if desired. Refer subclause 9.2 for
possible<err> values.

Defined values

<revision> :the total number of characters, including line terminators, in the information text shall not exceed
2048 characters.

Text shall not contain the sequerfize&CR>or OK<CR>
Implementation

Optional.

ETSI



(GSM 07.07 version 7.3.0 Release 1998) 15 ETSI TS 100 916 V7.3.0 (1999-07)

54 Request product serial number identification +CGSN

Table 5: +CGSN action command syntax

Command Possible response(s)
+CGSN <sn>
+CME ERROR: <err>

+CGSN=?

Description

Execution command causes the TA to return one or more lines of informatigstextdetermined by the ME
manufacturer, which is intended to permit the user of the TA to identify the individual ME to which it is connected to.
Typically, the text will consist of a single line containing the IMEI (International Mobile station Equipment Identity;
refer GSM 03.03 [7]) number of the ME, but manufacturers may choose to provide more information if desired. Refer
subclause 9.2 for possibierr> values.

Defined values

<sn>: the total number of characters, including line terminators, in the information text shall not exceed 2048
characters.

Text shall not contain the sequerizedCR>or OK<CR>
Implementation

Optional.

55 Select TE character set +CSCS

Table 6: +CSCS parameter command syntax

Command Possible response(s)
+CSCS=[<chset>]
+CSCS? +CSCS: <chset>
+CSCS=? +CSCS: ( list of supportedchset> s)

Description

Set command informs TA which characterseiiset> is used by the TE. TA is then able to convert character strings
correctly between TE and ME character sets.

When TA-TE interface is set to 8-bit operation and used TE alphabet is 7-bit, the highest bit shall be set to zero.
NOTE: It is manufacturer specific how the internal alphabet of ME is converted to/from the TE alphabet.
Read command shows current setting and test command displays conversion schemes implemented in the TA.

Defined values

<chset> (conversion schemes not listed here can be defined by manufacturers):

"GSM" GSM default alphabet (GSM 03.38 subclause 6.2.1); this setting causes easily software flow control
(XON/XOFF) problems

"HEX" character strings consist only of hexadecimal numbers from 00 to FF; e.g. "032FE6" equals three 8-bit
characters with decimal values 3, 47 and 230; no conversions to the original ME character set shall be
done.

NOTE: If ME is using GSM default alphabet, its characters shall be padded with 8th bit (zero) before converting
them to hexadecimal numbers (i.e. no SMS-style packing of 7-bit alphabet).

"IRA" international reference alphabet (ITU-T T.50 [13])
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"PCCPxxx " PC character set Code Page
"PCDN" PC Danish/Norwegian character set

"ucs2" 16-bit universal multiple-octet coded character set (ISO/IEC10646 [32]); UCS2 character strings are
converted to hexadecimal numbers from 0000 to FFFF; e.g. "004100620063" equals three 16-bit
characters with decimal values 65, 98 and 99, $(AT R97)$

"8859- n" ISO 8859 Latim (1-6) character set
"8859-C" ISO 8859 Latin/Cyrillic character set
"8859-A" ISO 8859 Latin/Arabic character set
"8859-G" ISO 8859 Latin/Greek character set
"8859-H" ISO 8859 Latin/Hebrew character set

Implementation

Mandatory when a command using the setting of this command is implemented.

5.6 Request international mobile subscriber identity +CIMI

Table 7: +CIMI action command syntax

Command Possible response(s)
+CIMI KIMSI>

+CME ERROR: <err>

+CIMI=?

Description

Execution command causes the TA to re&iSI>,  which is intended to permit the TE to identify the individual
SIM which is attached to ME. Refer subclause 9.2 for possirle>  values.

Defined values
<IMSI> : International Mobile Subscriber Identity (string without double quotes)
Implementation

Optional.

5.7 Multiplexing mode +CMUX swuxusres

Table 8: +CMUX parameter command syntax

Command Possible response(s)
+CMUX=<mode>[,<subset>[, +CME ERROR: <err>
<port_speed>[,<N1>[,<T1>
[[<N2>[,<T2>[,<T3>
L<k>T111111]
+CMUX? +CMUX: <mode>,[<subset>],<port_speed>,
<N1><T1>, <N2>,<T2>,<T3>[,<k>]
+CME ERROR: <err>

+CMUX="? +CMUX: ( list of supporteccmode>s),( list of supported
<subset> 9),( list of supportedport_speed> ¢s),( list of
supporteckN1>s),( list of supporteckT1>s),( list of
supporteckN2>s),( list of supporteckT2>s),( list of
supporteckT3>s9),( list of supportedkk>s)
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Description

This command is used to enable/disable the GSM 07.10 multiplexing protocol control channel. Refer to subclause 9.2
for possible<err> values. The AT command sets parameters for the Control Channel. If the parameters are left out, the
default value is used.

Read command returns the current mode and the settings.
Test command returns the supported modes and parameters.

It is recommended that the ME/TA/TE should autobaud te-@dUXcommand up to and including an interface speed
of 9600 bits/s.

TheOKor +CME ERROR: <err> response is returned at the speed ofrtbeIUXcommand prior to entering
<mode>.

It is recommended that whenever the multiplexer control channel is released the ME/TA/TE should assume an interface
rate of up to and including 9600 bits/s for auto bauding purposes irrespective of any previous higher speed having been
selected.

If a +CMUXcommand is issued whilst in any multiplexer mode then#tdUXcommand shall be ignored and the
ME/TA shall return anrCME ERROR: <err> response.

Defined values
<operation> (multiplexer Transparency Mechanism)
0 Basic option
1 Advanced option
<subset> :

This parameter defines the way in which the multiplexartrol channelis set up. A virtual channel may
subsequently be set up differently but in the absence of any negotiation for the settings of a virtual channel, the
virtual channel shall be set up according to the control chasnblset> setting.

0 UIH frames used only

1 Ul frames used only

2 | frames used only

Default value: 0

<port_speed> (transmission rate):
1 9600 bit/s

2 19 200 bit/s

3 38400 hit/s

4 57 600 bit/s

5 115 200 bit/s

6 230 400 bits/s

<N1> (maximum frame size):

1- 32768

default Value : 31 (64 if Advanced option is used)

<T1> (acknowledgement timer in units of ten milliseconds):
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<N2> (maximum number of re-transmissions):

0-100, where 3 is default

<T2> (response timer for the multiplexer control channel in units of ten milliseconds):

2-255, where 30 is default (300 ms)

NOTE: T2 must be longer than T1.

<T3> (wake up response timer in seconds):

1-255, where 10 is default

<k> (window size, for Advanced operation with Error Recovery options):

1-7, where 2 is default

Implementation

Mandatory, if GSM 07.10 supported in the ME/TA.

5.8 ITU-T V.25ter [14] generic TA control commands

Table 9: V.25ter generic TA control commands

emory

=2

in

uilding

Command Section |Impl. Use in GSM

Z[<value>] 6.1.1 mand.| TA sets all parameters to their defaults as specified by a user n
profile or by the manufacturer, and resets TA

&F[<value>] 6.1.2 mand.| TA sets all parameters to their defaults as specified by the
manufacturer

I[<value>] 6.1.3 opt. request manufacturer specific information about the TA (softwar,
cannot use this command to determine the capabilities of a TA)

+GMI 6.1.4 mand.| request TA manufacturer identification (may equeC®M)

+GMM 6.1.5 mand.| request TA model identification (may equalGGMM

+GMR 6.1.6 mand.| request TA revision identification (may equalG&MR

+GSN 6.1.7 opt. request TA serial number identification (may equaliGSN

+GOlI 6.1.8 opt. | request ISO system global object identification of the TA (gener
format defined in ITU-T Recommendation X.208; encoding rules
ITU-T Recommendation X.209)

+GCAP 6.1.9 mand.| request overall capabilities of TA; the response code for a TA b
on this document shall BCGSM

+GCI=<T.35> |6.1.10 |opt. | selects the country of installation for the TA using ITU-T
Recommendation T.35 Annex A country codes

5.9 PCCA STD-101 [17] select wireless network +WS46

PCCA STD-101 [17] includes a command to select the cellular network (Wireless Data Service; WDS) to operate with
the TA. PCCA calls this as WDS-Side Stack Selection. This command may be used when TA is asked to indicate the
networks in which it can operate.

Description

Table 10: +WS46 parameter command syntax

Command Possible response(s)
+WS46=[<n>]
+WS467? <n>
+WS46="7 (list of supporteckn>s)
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Set command selects to WDS side stagk to be used by the TA. Read command shows current setting and test
command displays side stacks implemented in the TA.

Defined values
<n>:
12 GSM digital cellular
refer PCCA STD-101 [17] for other values

Implementation
Mandatory in PCCA STD-101, but optional for GSM.

5.10 Informative examples

When beginning to build a communication link, a general TE application controlling a TA needs to determine the TA
and the ME to which it is connected. V.25ter [14] has seven commands for TA identification from which four are
mandatory to be implemented in a TA. An example of this command sequence requesting manufédiliyemodel
(+GMW) revision ((GMRand serial number-GSN information would be:

AT+GMI
Manufacturer ABC
OK

AT+GMM

GSM Ultimate Data Device
OK

AT+GMR

1.00

OK

AT+GSN
987612345-123
OK

The maximum lengths of the information responses are defined to be 2048 characters, but it is recommended that they
are kept as simple as in the example. The serial number command is defined as optional. Another optional command is
Global Object Identification command@Ol) which should return the object identifiers of ITU-T Recommendation

X.208 as numeric strings delimited by periods. The Complete Capabilities List comn@&DAR should indicate the

major capability areas of the TA. The support of different areas is presented in the resp@alBfommand. Each

area may be presented by the selection command name of a specific capability atE€ (A§Sfor fax support) or

some other predefined response. For instance, a GSM TA with fax capabilities could respond as follows:

AT+GCAP
+GCAP: +CGSM,+FCLASS,+W
OK

The first supported area in the response is presented@HEMIt is the response text to show that some or all GSM
commands of this TS are supported. Second responseE&SEASS informs that some fax or voice capabilities are
present, and the third text\(j about the presence of wireless commands as specified by PCCA STD-101 [17].
Command+FCLASS="?(refer e.g. ITU-T T.31 [11] and T.32 [12]) should be used to query the supported fax
capabilities and-WS46="7to query the wireless data services available:

AT+FCLASS=?;+WS46="
0,1,2,2.0

(12)

oK

The TA of this example supports GSM data services, and fax service class 1 (TIA-578-A), 2 (manufacturer specific) and
2.0 (ITU-T T.32 [12]/ TIA-592).

This TS defines commands for ME identification which are similar to those for TA identification in V.25ter [14], for an
example:

AT+CGMI

Mobile Manufacturer XYZ
OK

AT+CGMM

GSM Phone 1234

OK
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AT+CGMR

1.00

OK

AT+CGSN
123456121234561
OK

Manufacturer, model and version commands work similarly as for TA, except that the serial number query returns the
International Mobile Station Equipment Identity (IMEI) number. IMEI is fifteen digits long and consists of a type
approval code, a final assembly code, a serial number and a spare digit (refer GSM 03.03 [7]). When the TA is
implemented inside ME, the responses for both TA and ME queries will most likely follow the responses of ME
identification.

6 Call control commands and methods

This clause describes the control of GSM calls. Normal data and fax call control is done as in ITU-T Recommendations
V.25ter [14], T.31 [11] and T.32 [12]. For voice call originating, refer subclause "ITU-T V.25ter dial command D".

6.1 Select type of address +CSTA

Table 11: +CSTA parameter command syntax

Command Possible response(s)
+CSTA=[<type>]
+CSTA? +CSTA: <type>
+CSTA=? +CSTA: (list of supportecktype> s)

Description

Set command selects the type of number for further dialling commBhesdording to GSM specifications. Test
command returns values supported by the TA as a compound value.

Defined values

<type> : type of address octet in integer format (refer GSM 04.08 [8] subclause 10.5.4.7); default 145 when
dialling string includes international access code character "+", otherwise 129

Implementation

Mandatory when other than default value allowed.

6.2 ITU-T V.25ter [14] dial command D

V.25ter [14] dial comman® lists characters that may be used in a dialling string for making a call or controlling
supplementary services in accordance with GSM 02.30 [19]. Their use in GSM is listed in this subclause, as well as new
dial modifiers applicable only to GSM are introduced. For a ME supporting AT commands only, it is mandatory to
support the control of supplementary services in accordance with GSM 02.3@hthine dial command or through the

specific supplementary service commanegSGFC +CLCK etc.), where GSM 02.30 identifies the supplementary

services as mandatory.

V.25ter dialling digits

1234567890*#+ABC (implementation of these characters is mandatory for GSM)
D (implementation of this character is optional for GSM, and it is ignored)

V.25ter modifier characters

, (implementation of this character is mandatory for GSM, but it may be ignored)

T P (implementation of these characters is mandatory for GSM, but they are ignored)
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W@ (implementation of these characters is optional for GSM, and they are ignored)
V.25ter semicolon character

In GSM, when semicolon character is given after dialling digits (or modifiers), a voice call originated to the given
address. TA returns to command state immediately (or after pos€iilePresult code; refer subclause "Connected
line identification presentation +COLP"). Refer Annex G for a detailed example.

GSM modifier characters
> (refer subclause "Direct dialling from phonebooks")

| ori (override the CLIR supplementary service subscription default value for this ealljvocation (restrict CLI
presentation) and = suppression (allow CLI presentation); refer subclause "Calling line identification restriction
+CLIR")

Gorg (control the CUG supplementary service information for this call; uses index and info values set with command
+CCUGrefer subclause "Closed user group +CCUG")

6.3 Direct dialling from phonebooks

GSM ME and SIM can contain phonebooks which have a phone number and an alphanumeric field for each phonebook
entry location. The use of V.25ter [14] dialling command ensures that direct dialling from ME and SIM phonebook is
possible through ordinary communications software which just gives the phone number field to be filled and then use the
D command to originate the call. Available memories may be queried with Select Phonebook Storage test command
+CPBS=7, and location range for example with Read Phonebook Entries test comm@BBiR="2

Execute commands

1. D><str>[I[G][;] originate call to phone number which corresponding alphanumeric figkdris  (if
possible, all available memories should be searched for the correct entry)

2. D>memn>[1][G][;] originate call to phone number in memamgnentry locatiorkn> (available memories
may be queried with Select Phonebook Storage test comn@PBS=", mentould be
e.g.MB

3. D><n>[1[G][;] originate call to phone number in entry locatior> (it is manufacturer specific which

memory storage of ME, SIM and TA is used; command Select Phonebook Memory
Storage+CPBSsetting is recommended to be used)

Semicolon character shall be added when voice call is originated. CLIR and CUG per call base modifiers may also be
present.

Responses

Possible error responses includl@ME ERROR: <err> when error is related to ME functionality. Refer subclause 9.2
for possible error values. Otherwise TA responses can have values defined by V.25ter [14] and commands Service
Reporting Contro-CRand Connected Line Identification Presentatif@OLP Detailed error report of an unsuccessful
originated call failed in a GSM network error can be obtained with command Extended Errorf3BR(if
implemented).

Defined values

<str> : string type value, which should equal to an alphanumeric field in at least one phonebook entry in the
searched memories; used character set should be the one selected with Select TE Char@8€iSSet

<n>: integer type memory location should be in the range of locations available in the memory used
Implementation

Mandatory when direct dialling is implemented. Also phonebook commands implementation is required.
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6.4 Call mode +CMOD

Table 12: +CMOD parameter command syntax

Command Possible response(s)
+CMOD=[<mode>]
+CMOD? +CMOD: <mode>
+CMOD=? +CMOD: (list of supporteckmode>s)

Description

Set command selects the call mode of further dialling comm@)ds for next answering command)( Mode can be

either single or alternating (in this TS, terms "alternating mode" and "alternating call" refer to all GSM bearer and
teleservices that incorporate more than one basic service (voice, data, fax) within one call). When single mode is
selected the call originating and hangup procedures are similar to procedures specified in ITU-T Recommendations
V.25ter [14], T.31[11] and T.32 [12]. In GSM there can be voice followed by data (refer GSM 02.02 [1]), alternating
voice/data (refer GSM 02.02 [1]) and alternating voice/fax calls (refer GSM 02.03 [2]). Refer next two subclauses for
alternating call control methods.

Test command returns values supported by the TA as a compound value.

NOTE: +CMODBhall be set to zero after a successfully completed alternating mode call. It shall be set to zero also
after a failed answering. The power-up, fact&¥)(and user resetZ) shall also set the value to zero.
This reduces the possibility that alternating mode calls are originated or answered accidentally.

Defined values
<mode>:
0 single mode
alternating voice/fax (teleservice 61)

alternating voice/data (bearer service 61)

w NP

voice followed by data (bearer service 81)
also all other values below 128 are reserved by this TS
Implementation

Mandatory when alternating mode calls are implemented in the TA.

6.5 Hangup call +CHUP

Table 13: +CHUP action command syntax

Command Possible response(s)
+CHUP

+CHUP=?

Description
Execution command causes the TA to hangup the current GSM call of the ME.

NOTE:  The purpose of this command is not to replace the V.25ter [14] conthdod to give an assured
procedure to terminate an alternating mode call. Refer next subclause.

Implementation

Mandatory when alternating mode calls implemented in the TA.
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6.6 Alternating mode call control method

This subclause describes the procedure to handle alternating mode calls with AT commands. Procedures are mandatory
when alternating mode calls are implemented in the TA.

NOTE: ATH and drop DTR will not necessarily cause a hangup from voice mode. If the +&@\Kidsis
implemented the behaviour shall be controlled by its setting.

Voice followed by data call (bearer service 81)

Figure 4 shows commands to start the call, to switch from voice to data (In-Call Modification) and to hang up the call.
+CMOand+FCLASScommands indicate the current settings before dialling or answering command, not that they shall
be given just befor® or A command. Refer subclause "Cellular result codes +CRC" for posSIRENGresult code

values. Refer Annex F for a detailed example.

MO MT
AT+CMOD=3 +CRING: VOICE/ XXX
AT+ECLASS=0 AT+CMQD=3;+FCLASS=0

ATDXXX;

ATD or ATA or
VOICE remote initiated >

DATA

AT+CHU ATH or
remote initiated hangup drop
(or ATH AT+CHUP or

or drop DTR) ote initiated hangup

HANGUP
TA sets +CMOD=0

Figure 4: Voice followed by data call

Voice/ data call (bearer service number 61)

Figure 5 shows the commands to start the call, to switch between modes (In-Call Modification) and to hang up the call.
+CMOand+FCLASScommands indicate the current settings before dialling or answering command, not that they shall
be given just befor® or A command. Refer subclause "Cellular result codes +CRC" for posSIRENGresult code

values. Refer Annex E for a detailed example.
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MT voice first MO MT data first
+CRING: ALT VOICE/XXX AT+CMOD=2 +CRING: ALT XXX/VOICE
AT+CMOD=2;+FCLASS=0 AT+FCLASS=0 AT+CMOD=2;+FCLASS=0

AT ATDXXX; TDXXX TA
ATD or ATA or
remote initiated >
VOICE DATA

ATH or drop DTR or
remote initiated

remote initiated hangup
(or ATH

or drop DTR) remote initiated hangup

HANGUP
TA sets +CMOD=0

Figure 5: Alternating voice and data call

Voice/ fax call (teleservice number 61)

Figure 6 shows the commands to start the call, to switch between modes (In-Call Modification) and to hang up the call.
+CMOand+FCLASScommands indicate the current settings before dialling or answering command, not that they shall
be given just befor® or A command. The parameter "x" eFCLASScommand can be 1, 1.0, 2 or 2.0.

NOTE: The transition from fax mode to voice mode is for further study.

MT voice first MO MT fax first
+CRING: ALT VOICE/FAX AT+CMOD=1 +CRING: ALT FAX/VOICE
AT+CMOD=1;+FCLASS=x AT+FCLASS=x AT+CMOD=1;+FCLASS=x

AT ATDxxX; TDxxx TA
ATD or

remote initiated p
VOICE FAX

AT+CH
remote initiated hangup refer
(or ATH

or drop DTR)

U-T T.31[11] and T.32 [12]
for different hangup possibilities
so AT+CHUP shall hangup)

HANGUP
TA sets +CMOD=0

Figure 6: Alternating voice and fax call
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6.7 Select bearer service type +CBST

Table 14: +CBST parameter command syntax

Command Possible response(s)
+CBST=[<speed>[,<name>[,<ce>]]]
+CBST? +CBST: <speed>,<name>,<ce>
+CBST=? +CBST: (list of supporteckspeed> s), (list of
supporteckname>s), (list of supportedkce> s)

Description

Set command selects the bearer serwitame> with data ratecspeed> , and the connection elemeste> to be used
when data calls are originated (refer GSM 02.02 [1]). Values may also be used during mobile terminated data call setup,
especially in case of single numbering scheme calls +€I&NS.

Test command returns values supported by the TA as compound values.
Defined values

NOTE: The default values of the subparameters are manufacturer specific since they depend on the purpose of the
device and data services provided by it. Not all combinations of these subparameters are supported by
GSM (refer GSM 02.02 [1]).

<speed> :

0 autobauding (automatic selection of the speed; this setting is possible in case of 3.1 kHz modem
and non-transparent service)

1 300 bps (V.21)

2 1200 bps (V.22)

3 1200/75 bps (V.23)

4 2400 bps (V.22bis)

5 2400 bps (V.26ter)

6 4800 bps (V.32)

7 9600 bps (V.32)

12 9600 bps (V.34)

14 14400 bps (V.34)

15 19200 bps (V.34)

16 28800 bps (V.34)

34 1200 bps (V.120)

36 2400 bps (V.120)

38 4800 bps (V.120)

39 9600 bps (V.120)

43 14400 bps (V.120)

47 19200 bps (V.120)

48 28800 bps (V.120)

49 38400 bps (V.120)

50 48000 bps (V.120)

51 56000 bps (V.120)

65 300 bps (V.110)

66 1200 bps (V.110)

68 2400 bps (V.110 or X.31 flag stuffing)
70 4800 bps (V.110 or X.31 flag stuffing)
71 9600 bps (V.110 or X.31 flag stuffing)
75 14400 bps (V.110 or X.31 flag stuffing)
79 19200 bps (V.110 or X.31 flag stuffing)
80 28800 bps (V.110 or X.31 flag stuffing)
81 38400 bps (V.110 or X.31 flag stuffing)
82 48000 bps (V.110 or X.31 flag stuffing)
83 56000 bps (V.110 or X.31 flag stuffing)
115 56000 bps (bit transparent)

116 64000 bps (bit transparent)
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also all other values below 128 are reserved by this TS
<name>:

data circuit asynchronous (UDI or 3.1 kHz modem)
data circuit synchronous (UDI or 3.1 kHz modem)
PAD Access (asynchronous) (UDI)

Packet Access (synchronous) (UDI)

data circuit asynchronous (RDI)

data circuit synchronous (RDI)

PAD Access (asynchronous) (RDI)

Packet Access (synchronous) (RDI)

~N~No ook~ WNEO

also all other values below 128 are reserved by this TS

<ce>:

0 transparent

1 non-transparent

2 both, transparent preferred

3 both, non-transparent preferred

Implementation

Mandatory when data calls implemented.

6.8 Radio link protocol +CRLP

Table 15: +CRLP parameter command syntax

Command Possible response(s)
+CRLP=[<iws>[,<mws>[,<T1>
[.<N2>[,<ver>[,<T4>]1]]]]
+CRLP? +CRLP: <iws>,<mws>,<T1> ,<N2>[,<verl>[,<T4>]]
[<CR><LF>+CRLP: <iws><mws>,<T1><N2>[,<ver2>[,<T4>]]
[...]]
+CRLP=? +CRLP: (list of supporteckiws> s), (list of supporteckmws>s),
(list of supporteckT1>s), (list of supporteckN2>s)[,<verl>
[, (list of supporteckT4>9)]]

[<CR><LF>+CRLP: (list of supporteckiws> s), (list of supported
<mws>s), (list of supporteckT1>s), (list of supportedkN2>s)
[,<verl>[, (list of supporteckT4>9)]]

[...]]

Description

Radio link protocol (RLP) parameters used when non-transparent data calls are originated may be altered with set
command. Available command subparameters depend on the RLP versions implemented by the deviee>(engay
not be available if device supports only versions 0 and 1).

NOTE: If radio link protocol is not used, but some other error correcting protocol (for transparent data calls),
V.25ter [14] Error Control Selection test commatelS=? may be used to indicate the presence of the
protocol.

Read command returns current settings for each supported RLP varsior>. Only RLP parameters applicable to
the correspondingver x> are returned.

Test command returns values supported by the TA as a compound value. If ME/TA supports several RLP versions
<ver x>, the RLP parameter value ranges for eagdr x> are returned in a separate line.

Defined values

<ver> , <ver x>: RLP version number in integer format; when version indication is not present it shall equal 0
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NOTE: Versions 0 and 1 share the same parameter set. Read and test commands shall return only one line for this
set (where<ver x> is not present).

<iws> , <mws> <T1>, <N2>, <T4>: IWF to MS window size, MS to IWF window size, acknowledgement timer
T1, retransmission attempts N2, re-sequencing period T4 in integer format (default values and value ranges
depend on RLP version; refer GSM 04.22 [18]): T1 and T4 are in units of 10 ms.

Implementation

Mandatory when RLP implemented.

6.9 Service reporting control +CR

Table 16: +CR parameter command syntax

Command Possible response(s)
+CR=[<mode>]
+CR? +CR: <mode>
+CR=? +CR: (list of supporteckmode>s)

Description

Set command controls whether or not intermediate result-«0Be <serv> s returned from the TA to the TE. If
enabled, the intermediate result code is transmitted at the point during connect negotiation at which the TA has
determined which speed and quality of service will be used, before any error control or data compression reports are
transmitted, and before the intermediate result SGANNECTS transmitted.

NOTE: This command replaces V.25ter [14] command Modulation Reporting CeM®Mhich is not
appropriate for use in the GSM network. Possible error control (other than radio link protocol) and data
compression reporting can be enabled with V.25ter commands Error Control RepBRiagd Data
Compression ReportingDR

Test command returns values supported by the TA as a compound value.
Defined values

<mode>:

0 disables reporting

1 enables reporting

<serv> :
ASYNC asynchronous transparent
SYNC synchronous transparent

REL ASYNC asynchronous non-transparent
REL SYNC synchronous non-transparent
GPRS [<L2P>] GPRS

The optional <L2P> proposes a layer 2 protocol to use between the MT and the TE. It is defined in the Enter GPRS
Data Mode (+CGDATA) command.

Implementation

Mandatory when data calls implemented.
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6.10 Extended error report +CEER

Table 17: +CEER action command syntax

Command [ Possible response(s)
+CEER +CEER: <report>

+CEER=?

Description

Execution command causes the TA to return one or more lines of informatiemepatt> , determined by the ME
manufacturer, which should offer the user of the TA an extended report of the reason for

- the failure in the last unsuccessful call setup (originating or answering) or in-call modification,

- the last call release,

- the last unsuccessful GPRS attach or unsuccessful PDP context activation,

- the last GPRS detach or PDP context deactivation.

Typically, the text will consist of a single line containing the cause information given by GSM network in textual format.
Defined values

<report> : the total number of characters, including line terminators, in the information text shall not exceed 2041
characters.

Text shall not contain the sequerize&CR>or OK<CR>
Implementation

Optional.

6.11 Cellular result codes +CRC

Table 18: +CRC parameter command syntax

Command Possible response(s)
+CRC=[<mode>]
+CRC? +CRC: <mode>
+CRC=? +CRC: (list of supporteckmode>s)

Description

Set command controls whether or not the extended format of incoming call indication or GPRS network request for PDP
context activation is used. When enabled, an incoming call is indicated to the TE with unsolicited restiiRIOHS:
<type> instead of the norm&ING.

Test command returns values supported by the TA as a compound value.

NOTE: Similar command may be found in TIA 1S-99 [15] and TIA 1S-135 [16].
Defined values

<mode>:

0 disables extended format

1 enables extended format

<type> :

ASYNC asynchronous transparent
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SYNC synchronous transparent

REL ASYNC asynchronous non-transparent
REL SYNC synchronous non-transparent
FAX facsimile (TS 62)

VOICE normal voice (TS 11)

VOICE/ XXX voice followed by data (BS 81xX&Xis ASYNCSYNG REL ASYNCor REL SYNQ
ALT VOICE/ XXX alternating voice/data, voice first (BS 61)

ALT XXXVOICE alternating voice/data, data first (BS 61)

ALT VOICE/FAX alternating voice/fax, voice first (TS 61)

ALT FAX/VOICE alternating voice/fax, fax first (TS 61)

GPRS <PDP_type>, <PDP_addr>[, <L2P>] GPRS network request for PDP context activation

<PDP_type> and<PDP_addr> are as defined in the Define PDP Context (+CGDCONT) command. The optional
<L2P> proposes a layer 2 protocol to use between the MT and the TE. It is defined in the Enter GPRS Data Mode
(+CGDATA) command. If the MT is unable to announce to the TE the network's request (for example it is in V.25ter
online data state) the MT shall reject the request. No corresponding unsolicited result code shall be issued when the MT
returns to a command state.

Implementation

Mandatory when data or fax circuit mode calls implemented.

6.12 HSCSD device parameters +CHSD

Table 19: +CHSD action command syntax

Command Possible response(s)
+CHSD +CHSD: <mclass>,<maxRx>,<maxTx>,<sum>,<codings>
+CME ERROR: <err>

+CHSD=?

Description

Execution command returns information about HSCSD features (refer GSM 02.34 [29]) supported by the ME/TA. Refer
subclause 9.2 for possibierr> values.

Defined values
<mclass> : integer type; multislot class
<maxRx>: integer type; maximum number of receive timeslots that ME can use
<maxTx>: integer type; maximum number of transmit timeslots that ME can use

<sum>: integer type; total number of receive and transmit timeslots that ME can use at the same time (per TDMA
frame). The following applies in a HSCSD calk {receive slots) + (transmit slotsxsum>

<codings> is a sum of integers each representing a supported channel coding (e.g. value 5 indicates that 4.8k and
9.6k channel codings are supported):

1 4.8k full rate data traffic channel
4 9.6k full rate data traffic channel

8 14.4k full rate data traffic channel
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Implementation

Mandatory when HSCSD implemented.

6.13 HSCSD transparent call configuration +CHST

Table 20: +CHST parameter command syntax

Command Possible response(s)
+CHST=[<wRx>[,<codings>]]
+CHST? +CHST: <wRx>,<codings>
+CHST="

Description

Set command controls parameters for transparent HSCSD calls. Changing them during a call does not affect the current
call.

Defined values
<wRx>! integer type; wanted amount of receive timeslots. Default value 0 indicates that TA shall calculate a proper
value from currently selected fixed network user rapéed> subparameter fromCBSTcommand) and
<codings>

<codings> : a sum of integers each representing a channel coding that is accepted for transparent HSCSD callls.
Default value 0 indicates that all supported codings are accepted{@#&Dcommand for other values)

Implementation

Mandatory when transparent HSCSD implemented.

6.14 HSCSD non-transparent call configuration +CHSN

Table 21: +CHSN parameter command syntax

Command Possible response(s)

+CHSN=[<wAIur>[,<wRx>[,<topRx>

[,<codings>]11]

+CHSN? +CHSN: <wAiur>,<wRx>,<topRx>,<codings>

+CHSN=? +CHSN: (list of supporteckwAiur> s), (list of supported
<wRx>s),( list of supported topRx>, (list of supported
<codings> s)

Description

Set command controls parameters for non-transparent HSCSD calls. ChangiRg> or <codings> value during
a call does not affect the current call. Changingwhiur> or <wRx> affects the current call only #ftopRx> was
non-zero when call was established.

Defined values

<wAiur> : integer type; wanted air interface user rate. Default value 0 indicates that TA shall calculate a proper
value from currently selected fixed network user ragpéed> subparameter frormCBSTcommand),
<codings> , and<wRx> (or <maxRx> from +CHSDcommand ikwRx>=0). Other values:

9600 bps
14400 bps
19200 bps

A W N B

28800 bps
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5 38400 bps
6 43200 bps
7 57600 bps

<wWRXx>: integer type; wanted amount of receive timeslots. Default value 0 indicates that TA shall calculate a proper
value from currently selectedvAiur> and<codings>

<topRx> : integer type; top value featwRx> that user is going to request during the next established non-
transparent HSCSD call. Default value 0 indicates that user is not going to elakige> /<wRx> during the
next call

<codings> : a sum of integers each representing a channel coding that is accepted for non-transparent HSCSD
calls. Default value 0 indicates that all supported codings are accepted-@ef8bDcommand for other values)

Implementation

Mandatory when non-transparent HSCSD implemented.

6.15 HSCSD current call parameters +CHSC

Table 22: +CHSC action command syntax

Command Possible response(s)
+CHSC +CHSC: <rx>,<tx>,<aiur>,<coding>
+CHSC="?

Description

Execution command returns information about current HSCSD call. If no HSCSD call is active, all parameters returned
shall equal zero. (It is manufacturer specific whether non-zero information is returned in case of an active normal single-
slot data call.)

Defined values
<rx> : integer type; number of receive timeslots currently in use
<tx> :integer type; humber of transmit timeslots currently in use

<aiur> :integer type; current air interface user rate (in case of transparent service this equals fixed network user
rate) (referrCHSNcommand for possible values)

<coding> : current channel coding (refeCHSDcommand for possible values)
Implementation

Optional.

6.16 HSCSD parameters report +CHSRsurross

Table 23: +CHSR action command syntax

Command Possible response(s)
+CHSR=[<mode>]
+CHSR? +CHSR: <mode>
+CHSR=? +CHSR: (list of supported <mode>s)

Description
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Enabled command returns intermediate result edldSR: <type> from the TA to the TE when an HSCSD call is

being set up. The result code represents the current (negotiated or renegotiated) HSCSD parameters. If enabled, the
intermediate result code is transmitted at the point of the call setup negotiation where the TA has determined what type
of an HSCSD connection will be used. Result code transmission is done after possible-8€R)joerior control

(+ER), and/or compressiorDR) reporting but before possible TE-TA ratdl(RR) reporting and before the

intermediate result code CONNECT is transmitted. The format of the intermediate result code is:

+CHSR: <rx>,<tx>,<aiur>,<coding>

For the value definitions, refer t®CHSNand+CHSCcommands. For instance, for a non-transparent HSCSD call, result
code +CHSR: 2,2,4,8 'means that the call has two timeslots in both up- and downlink, the air interface user rate is
28800 bps, and the used channel coding TCH/F14.4.

Defined values

<mode>:
0 disables reporting
1 enables reporting

Implementation

Mandatory when HSCSD implemented

6.17 HSCSD automatic user initiated upgrading +CHSUsur ress

Table 24: +CHSU parameter command syntax

Command Possible response(s)
+CHSU=<mode>
+CHSU? +CHSU: <mode>
+CHSU=? +CHSU: (list of supporteckmode> s)

Description

Set command controls whether or not automatic user initiated service level upgrading shall be used for non-transparent
HSCSD calls. “Automatic” means that, if enabled, the ME/TA shall use the UP bit in the received RLP frames to
determine when to initiate user initiated service level upgrading (i.e. when to modify the +CHSN parameters <wAiur>
and/or <wRx> for the current call). Refer to GSM 07.01 for details on the interpretation of the UP bit(s).

NOTE: The validity of the UP bit in the RLP frames depends on the result of the RLP negotiations. The UP bit
shall only be used if the result of the RLP negotiations were successful with respect to the UP bit.

Defined values
<mode>:
0 disables use of UP bit for upgrading
1 enables use of UP bit for upgrading
Implementation

Optional
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6.18  Single numbering scheme +CSNS

Table 25: +CSNS parameter command syntax

Command Possible response(s)
+CSNS=[<mode>]
+CSNS? +CSNS: <mode>
+CSNS=? +CSNS: (list of supporteckmode>s)

Description

Set command selects the bearer or teleservice to be used when mobile terminated single numbering scheme call is
established. Parameter values set witlBSTcommand shall be used whemode> equals to a data service HEBST
parameter is set to a value that is not applicable to single numbering calls, ME/TA shall map the value to the closest
valid one. E.g. if user has sedpeed> =71,<name>=2 and<ce> =1 (non-transparent asynchronous 9600 bps V.110

ISDN connection) for mobile originated calls, ME/TA shall map the values into non-transparent asynchronous 9600 bps
V.32 modem connection when single numbering scheme call is answered.

Test command returns values supported by the TA as compound values.
Defined values
<mode>:
0 voice
1 alternating voice/fax, voice first (TS 61)
2 fax (TS 62)
3 alternating voice/data, voice first (BS 61)
4 data
5 alternating voice/fax, fax first (TS 61)
6 alternating voice/data, data first (BS 61)
7 voice followed by data (BS 81)
Implementation

Optional.

6.19 Voice Hangup Control +CVHU surrens

Table 26: +CVHU parameter command syntax

Command Possible response(s)
+CVHU=[<mode>]
+CVHU? +CVHU:<mode>
+CVHU=? +CVHU (list of supporteckmode>s)

Description

Set command selects whether ATH or “drop DTR” shall cause a voice connection to be disconnected or not. By voice
connection is also meant alternating mode calls that are currently in voice mode. (See section 6.6).

NOTE: When <mode> = 2, this command must be seen in conjunction with the V.25ter [14] command &D. Else
&D shall be ignored.

Defined values

<mode>:
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(@)

“Drop DTR” ignored but OK response given. ATH disconnects.

1 “Drop DTR” and ATH ignored but OK response given.

2 “Drop DTR” behaviour according to &D setting. ATH disconnects.
Implementation

Optional

6.20 V.120 rate adaption protocol +CV120

Table 27: +CV120 parameter command syntax

Command Possible response(s)
+CV120=[<rah>[,<mfm>[,
<mode>[,<llineg>],
<assign>[,<negtype>]]]]]

+CV120? +CV120: <rah>,<mfm>,<mode>,<llineg>,
<assign>,<negtype>
+CV120="? +CV120: (list of supporteckrah> ), (list of supported

<mfm>s), (list of supporteckmode>s), (list of supported
<llineg> 9), (list of supporteckassign> s), (list of
supportecknegtype> 9)

Description

Set command sets the values of the V.120 protocol parameters (defined in CCITT V.120) that are carried in the GSM
BC and/or LLC information elements.

Read command returns current settings for the V.120 parameters.
Test command returns values supported by the TA as a compound value.
Defined values
<rah>
0 rate adaption header not included
1 rate adaption header included (mandatory for protocol sensitive modes).
<mfm>
0 multiple frame establishment not supported, only Ul frames allowed

1 multiple frame establishment supported, both | and Ul frames allowed.

<mode>

0 bit transparent mode of operation

1 protocol sensitive mode of operation.
<llineg>

0 no negotiation, LLI = 256 only

1 negotiation allowed. Note - <negtype> indicates the connection over which the negotiation is performed.

<assign>
0 message originator is "default assignee"

1 message originator is "assignor only".
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<negtype>
0 negotiation is done using logical link zero

1 negotiation is done with USER INFORMATION messages on a temporary signalling connection.

GSM does not support all the possible modes of V.120 operation. However, in order to accommodate possible future
additions, the complete set of parameters is included in the command.

The permitted values are: 1,1 0r0, 1, 0, 0, O.
A recommended set of default values is: 1, 1, 1, 0, 0, O.
Implementation

Mandatory, if the ME supports V.120 interworking.
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6.21 ITU-T V.25ter [14] call control commands

Table 28: V.25ter call control commands

Command Section |Impl. Use in GSM

D[<dial_ 6.3.1 |mand.| originates a call

string>][;]

T 6.3.2 mand.| ignored (select tone dialling)

P 6.3.3 mand.| ignored (select pulse dialling)

A 6.3.5 |mand.| answer a call

H[<value>] 6.3.6 mand.| hang-up a single mode call; for alternate mode call refer subclause
"Hangup call +CHUP" (only value equal to zero needed)

Ol<value>] 6.3.7 mand.| returns TA to online data state from online command mode (only Value
equal to zero needed)

SO=[<value>] 6.3.8 mand.| sets the number of call indications (rings) before automatically

answering the call; value equalling zero disables automatic answering
and is the default

Sé=[<value>] 6.3.9 [mand.| ignored (pause before blind dialling)

S7=[<value>] 6.3.10 | mand.| sets number of seconds to wait for completion of call answering of
originating procedure before giving up and disconnecting

S8=[<value>] 6.3.11 | mand.| sets number of seconds to wait when comma dial modifier encountered

in dial string ofD command (default is 2 seconds)

S10=[<value>] 6.3.12 | mand.| sets number of tenths of seconds to wait before disconnecting after TA
has indicated the absence of received line signal

L[<value>] 6.3.13 | mand.| ignored (monitor speaker loudness)
M[<value>] 6.3.14 | mand.| ignored (monitor speaker mode)

6.22 ITU-T V.25ter [14] data compression commands

Table 29: V.25ter data compression commands

Command Section | Impl. Use in GSM
+DS=[<dir>[,<neg> 6.6.1 |mand. |controls ITU-T Recommendation V.42bis data compressior
[.<P1>[,<P2>]]]] when |functions; for subparameter defaults in GSM refer
V.42bis |GSM 04.22 [18]
+DR=[<value>] 6.6.2 [mand. |determines whether the use of V.42bis is informed using
when [intermediate result codeDR: <type>  before going online
V.42bis |data state after call answering or originating

6.23 Informative examples

The alternating mode call handling (voice and fax, or voice and data) and the data call setup commands are defined such
that the dialling command of V.25ter [14))(still always originates a call. The purpose is to support all current TE
applications using the dialling command as default. Fax calls are controlled following the rules of ITU-T T.31 [11] and
T.32 [12] standards.

An example where a voice call is originated:

ATD+1 812 555673, (type of address defaults to 145, CLI presentation is restricted for this call)
OK (call setup was successful)

An example where a voice call is attempted from a phonebook:

ATD>"Doe Joe"G; (enable CUG control for this call)
+CME ERROR: 22  (entry "Doe Joe" is not found)

Also supplementary services may be controlled using dial command according to GSM 02.30 [19]. An example of call
forwarding on no reply for telephony with the adjustment of the no reply condition timer on 25 seconds:

ATD**61*+1812555673*11*25#
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OK (modification was successful)

Two new commands are created for controlling the alternating mode calls. First one, Calt-RIbte){ selects

between single and alternating mode. Because this is a crucial command, it is defined that the value is set back to
zero (single mode) after every successfully originated alternating mode call. Also on power-up and factory or user
resets, the value is set to zero. The second new command, HangugOBRUF, is not a replacement of V.25ter [14]
commandH, but a command which reliably disconnects the call in GSM network. This is defined becadise the
command is used to switch from fax or data mode to voice mode.

The setting of GSM bearer service (data circuit duplex asynchronous and synchronous, PAD access circuit
asynchronous, or data packet duplex synchronous), is done with Select Bearer Servie€B®gR (t chooses one of

the four mentioned bearer services, the data rate of the service (or actually the modulation when modem IWFs are used),
and enables or disables RLP. Command Radio Link ProteCGiRI(P is used to set the RLP parameters in the radio

path.

Service Reporting Control commanedR) is defined similarly as the reporting of modulation, V.18, error control, and

data compression which are V.25ter [14] features used to show information about the type of the established connection
before theCONNECThtermediate result codeCRcommand has one subparameter which specifies whether the
intermediate result codeCR: <serv> s returned or not. The result code should be returned before any V.25ter [14]
reporting result codes. An example of setting up an asynchronous 9600 bit/s modem connection with service reporting:

AT+CBST=7,0,1 (asynchronous modem 9600 bit/s and RLP)
OK

AT+CR=1 (enable reporting)
OK

ATD1234567890

+CR: REL ASYNC

CONNECT 9600

As GSM network offers more information about the reason of the failure in call originating and answering than normal
PSTN, it is useful to add an extra command to return this information to the TE. This information should not be returned
always after unsuccessful call originating or answering, because many TE applications look for just thid@egular
CARRIER BUSY, NO ANSWERNdACONNECTM™essages. Action command Extended Error RepQEER does not

have any subparameters, and it returns the cause of the latest call setup failure. This information may be the textual
presentation of the GSM network failure code (refer GSM specification 04.08 [8] Annex H), or some other information
defined by the TA manufacturer.

7 Network service related commands

This clause describes GSM network related commands, which are not covered in call control clause of this TS.
Commands include GSM supplementary service handling, MSISDN query, ME and network facility locking, and
network registration information query.

7.1 Subscriber number +CNUM

Table 30: +CNUM action command syntax

Command Possible response(s)
+CNUM +CNUM: [<alphal>],<numberl> <typel>[,<speed>,<service>[,<itc>]]
[<CR><LF>+CNUM: [<alpha2>],<number2>,<type2>[,<speed>,<service>
[,<itc>]]

[...]]
+CME ERROR: <err>

+CNUM="?
Description

Action command returns the MSISDNSs related to the subscriber (this information can be stored in the SIM or in the
ME). If subscriber has different MSISDN for different services, each MSISDN is returned in a separate line. Refer
subclause 9.2 for possibterr>  values.

Defined values
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<alpha x>: optional alphanumeric string associated wittumber x>; used character set should be the one
selected with command Select TE Characte+&8CS
<number x>: string type phone number of format specifieckbype x>
<type x>:type of address octet in integer format (refer GSM 04.08 [8] subclause 10.5.4.7)
<speed> : as defined in subclause 6.7
<service> (service related to the phone number):
asynchronous modem
synchronous modem
PAD Access (asynchronous)
Packet Access (synchronous)

voice

g A W N = O

fax
also all other values below 128 are reserved by this TS
<itc> (information transfer capability):
0 3.1kHz
1 UDI
Implementation

Optional.

7.2 Network registration +CREG

Table 31: +CREG parameter command syntax

Command Possible response(s)
+CREG=[<n>]
+CREG? +CREG: <n><stat>[,<lac>,<ci>]
+CME ERROR: <err>
+CREG="? +CREG: ( list of supportedkn>s)

Description

Set command controls the presentation of an unsolicited result-GREEG: <stat> when<n>=1 and there is a
change in the ME network registration status, or cd@dREG: <stat>[,<lac>,<ci>] when<n>=2 and there is
a change of the network cell.

Read command returns the status of result code presentation and andsiiger which shows whether the network
has currently indicated the registration of the ME. Location information elerdaicts and<ci> are returned only
when<n>=2 and ME is registered in the network. Refer subclause 9.2 for possibte values.
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Defined values
<n>:
0 disable network registration unsolicited result code
1 enable network registration unsolicited result coGREG: <stat>

2 enable network registration and location information unsolicited resultt@R&EG:
<stat>[,<lac>,<ci>]

<stat>

0 not registered, ME is not currently searching a new operator to register to

1 registered, home network

2 not registered, but ME is currently searching a new operator to register to

3 registration denied

4 unknown

5 registered, roaming
<lac> : string type; two byte location area code in hexadecimal format (e.g. "00C3" equals 195 in decimal)
<ci> : string type; two byte cell ID in hexadecimal format

Implementation

Optional.

7.3 Operator selection +COPS

Table 32: +COPS parameter command syntax

Command Possible response(s)
+COPS=[<mode>[,<format> +CME ERROR: <err>

[.<oper>]]]

+COPS? +COPS: <mode>[,<format>,<oper>]
+CME ERROR: <err>
+COPS=? +COPS: [ list of supported<stat>, long alphanumerisoper>

, short alphanumerigsoper>, numeric<oper>) ¢

[,,( list of supporteckmode> s),( list of supporteckformat> )]
+CME ERROR: <err>

Description

Set command forces an attempt to select and register the GSM network ogenatte> is used to select whether the
selection is done automatically by the ME or is forced by this command to opavptyr (it shall be given in
format<format> ). If the selected operator is not available, no other operator shall be selected<{madt=4).
The selected operator name format shall apply to further read comm&@@B$? also.<mode>=2 forces an attempt
to deregister from the network. The selected mode affects to all further network registration (esqnafesr=2, ME
shall be unregistered untimode>=0 or 1 is selected). Refer subclause 9.2 for poss#ile> values. This command
should be abortable when registration/deregistration attempt is made.

Read command returns the current mode and the currently selected operator. If no operator is<éefawed, and
<oper> are omitted.

Test command returns a list of quadruplets, each representing an operator present in the network. Quadruplet consists of
an integer indicating the availability of the operatstat> , long and short alphanumeric format of the name of the

operator, and numeric format representation of the operator. Any of the formats may be unavailable and should then be
an empty field. The list of operators shall be in order: home network, networks referenced in SIM, and other networks.
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It is recommended (although optional) that after the operator list TA returns lisggpoiread<mode>s and
<format> s. These lists shall be delimited from the operator list by two commas.

Defined values

<mode>:

o

automatic €oper> field is ignored)

1 manual €oper> field shall be present)

N

deregister from network

w

set only<format> (for read commandCOPS?Y, do not attempt registration/deregistratisoger> field is
ignored); this value is not applicable in read command response

4 manual/automatic<oper> field shall be present); if manual selection fails, automatic moaede>=0) is
entered

<format>

0 long format alphanumericoper>
1 short format alphanumerimper>
2 numeric<oper>

<oper> : string type<format> indicates if the format is alphanumeric or numeric; long alphanumeric format can
be upto 16 characters long and short format up to 8 characters (refer GSM MoU SE.13 [9]); numeric format is
the GSM Location Area Identification number (refer GSM 04.08 [8] subclause 10.5.1.3) which consists of a
three BCD digit country code coded as in ITU-T E.212 Annex A [10], plus a two BCD digit network code, which
is administration specific; returnewper> shall not be in BCD format, but in IRA characters converted from
BCD; hence the number has structure: (country code digit 3)(country code digit 2)(country code digit 1)(network
code digit 2)(network code digit 1)

<stat>
unknown

available

N B O

current
3 forbidden
Implementation

Optional.

7.4 Facility lock +CLCK

Table 33: +CLCK action command syntax

Command Possible response(s)
+CLCK=<fac>,<mode>[,<passwd>[ +CME ERROR: <err>
<class>]] when <mode>=2 and command successful:

+CLCK: <status>[,<class1>
[«CR><LF>+CLCK: <status>,<class2>
[...]]

+CLCK=? +CLCK: (list of supporteckfac> )
+CME ERROR: <err>

Description
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Execute command is used to lock, unlock or interrogate a ME or a network fafatity . Password is normally
needed to do such actions. When querying the status of a network semamee=2) the response line for ‘not active’
case €status> =0) should be returned only if service is not active for<aigss> . Refer subclause 9.2 for possible
<err> values. This command should be abortable when network facilities are set or interrogated.

Call barring facilities are based on GSM supplementary services (refer GSM 02.88 [6]). The interaction of these with
other commands based on other GSM supplementary services is described in the GSM standard.

Test command returns facility values supported by the TA as a compound value.
Defined values

<fac> values reserved by this TS:
"Ccs" CNTRL (lock CoNTRoL surface (e.g. phone keyboard))

"PS" PH-SIM (lock PHone to SIM card) (ME asks password when other than current SIM card inserted; ME may
remember certain amount of previously used cards thus not requiring password when they are inserted)

"PF" lock Phone to the very First inserted SIM card (also referred in this TS as PH-FSIM) (ME asks password
when other than the first SIM card is inserted)

"Sc" SIM (lock SIM card) (SIM asks password in ME power-up and when this lock command issued)
"AO" BAOC (Barr All Outgoing Calls) (refer GSM 02.88 [6] clause 1)
"ol" BOIC (Barr Outgoing International Calls) (refer GSM 02.88 [6] clause 1)

"OX" BOIC-exHC (Barr Outgoing International Calls except to Home Country) (refer GSM 02.88 [6] clause 1)

"Al" BAIC (Barr All Incoming Calls) (refer GSM 02.88 [6] clause 2)

"IR" BIC-Roam (Barr Incoming Calls when Roaming outside the home country) (refer GSM 02.88 [6] clause 2)
"NT" barr incoming calls from numbers Not stored to TA memory

"NM" barr incoming calls from numbers Not stored to ME memory

"NS" barr incoming calls from numbers Not stored to SIM memory

"NA" barr incoming calls from numbers Not stored in Any memory

"AB" All Barring services (refer GSM 02.30 [19]) (applicable only<4arode>=0)
"AG" All outGoing barring services (refer GSM 02.30 [19]) (applicable onlxfoode>=0)
"AC" All inComing barring services (refer GSM 02.30 [19]) (applicable onlyfapde>=0)

"FD" SIM fixed dialling memory feature (if PIN2 authentication has not been done during the current session, PIN2
is required aspasswd>)

"PN" Network Personalisation (refer GSM 02.22 [33])
"PU" network sUbset Personalisation (refer GSM 02.22 [33])
"PP" service Provider Personalisation (refer GSM 02.22 [33])
"PC" Corporate Personalisation (refer GSM 02.22 [33])
<mode>:
0 unlock
1 lock

2 query status
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<status>
0 not active
1 active

<passwd> : string type; shall be the same as password specified for the facility from the ME user interface or with
command Change Passwer@PWD

<class x> is a sum of integers each representing a class of information (default 7):
1 voice (telephony)

2 data (refers to all bearer services; withode>=2 this may refer only to some bearer service if TA does not
support values 16, 32, 64 and 128)

4 fax (facsimile services)

8 short message service

16 data circuit sync

32 data circuit async

64 dedicated packet access

128 dedicated PAD access
Implementation

The call barring supplementary service control is mandatory for ME supporting AT commands only and not supporting
the control through dial commairm

7.5 Change password +CPWD

Table 34: +CPWD action command syntax

Command Possible response(s)
+CPWD=<fac>,<oldpwd>,<newpwd> +CME ERROR: <err>
+CPWD=? +CPWD: list of supported<fac>,<pwdlength>) s
+CME ERROR: <err>

Description

Action command sets a new password for the facility lock function defined by command FacilityQlo€K Refer
subclause 9.2 for possibierr> values.

Test command returns a list of pairs which present the available facilities and the maximum length of their password.
Defined values

<fac> :
"p2" SIM PIN2

refer Facility Lock+ CLCKfor other values

<oldpwd> , <newpwd>: string type<oldpwd> shall be the same as password specified for the facility from the
ME user interface or with command Change Passwafe\Wand<newpwd> is the new password; maximum
length of password can be determined witlwdlength>

<pwdlength> : integer type maximum length of the password for the facility

Implementation
Optional.
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7.6 Calling line identification presentation +CLIP
Table 35: +CLIP parameter command syntax
Command Possible response(s)
+CLIP=[<n>]
+CLIP? +CLIP: <n>,<m>
+CLIP=? +CLIP: (list of supporteckn>s)

Description

This command refers to the GSM supplementary service CLIP (Calling Line Identification Presentation) that enables a
called subscriber to get the calling line identity (CLI) of the calling party when receiving a mobile terminated call. Set
command enables or disables the presentation of the CLI at the TE. It has no effect on the execution of the
supplementary service CLIP in the network.

When the presentation of the CLI at the TE is enabled (and calling subscriber atGls);
<number>,<type>[,<subaddr>,<satype>[,[<alpha>][,<CLI validity>]]] response is returned
after evernyRING (or +CRING: <type> ; refer subclause "Cellular result codes +CRC") result code sent from TA to
TE. It is manufacturer specific if this response is used when normal voice call is answered.

Read command gives the statusn$, and also triggers an interrogation of the provision status of the CLIP service
according GSM 02.81 [3] (given ¥m>).Test command returns values supported by the TA as a compound value.

Defined values
<n> (parameter sets/shows the result code presentation status in the TA):
0 disable
1 enable
<m>(parameter shows the subscriber CLIP service status in the network):
0 CLIP not provisioned
1 CLIP provisioned
2 unknown (e.g. no network, etc.)
<number> : string type phone number of format specifieckbype>
<type> : type of address octet in integer format (refer GSM 04.08 [8] subclause 10.5.4.7)
<subaddr> : string type subaddress of format specifieckbgtype>
<satype> : type of subaddress octet in integer format (refer GSM 04.08 [8] subclause 10.5.4.8)

<alpha> : optional string type alphanumeric representatiormfmber> corresponding to the entry found in
phonebook; used character set should be the one selected with command Select TE Char@S&Set

<CLlI validity>:
0 CLlvalid
1 CLI has been withheld by the originator.
2 CLl is not available due to interworking problems or limitations of originating network.
Implementation

Optional.
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7.7 Calling line identification restriction +CLIR
Table 36: +CLIR parameter command syntax
Command Possible response(s)
+CLIR=[<n>]
+CLIR? +CLIR: <n>,<m>
+CLIR=? +CLIR: (list of supporteckn>s)

Description

This command refers to CLIR-service according to GSM 02.81 [3] that allows a calling subscriber to enable or disable
the presentation of the CLI to the called party when originating a call.

Set command overrides the CLIR subscription (default is restricted or allowed) when temporary mode is provisioned as
a default adjustment for all following outgoing calls. This adjustment can be revoked by using the opposite command.. If
this command is used by a subscriber without provision of CLIR in permanent mode the network will act according
GSM 02.81 [3].

Read command gives the default adjustment for all outgoing calls (giverrpand also triggers an interrogation of
the provision status of the CLIR service (giverm>). Test command returns values supported by the TA as a
compound value.

NOTE: On a per call base CLIR functionality is explained in subclause "ITU-T V.25ter [14] dial command".
Defined values

<n> (parameter sets the adjustment for outgoing calls):

[}

presentation indicator is used according to the subscription of the CLIR service

[

CLIR invocation

N

CLIR suppression

<m>(parameter shows the subscriber CLIR service status in the network):
CLIR not provisioned

CLIR provisioned in permanent mode

unknown (e.g. no network, etc.)

w N B O

CLIR temporary mode presentation restricted
4 CLIR temporary mode presentation allowed

Implementation

Optional.
7.8 Connected line identification presentation +COLP
Table 37: +COLP parameter command syntax
Command Possible response(s)
+COLP=[<n>]
+COLP? +COLP: <n>,<m>
+COLP=? +COLP: (list of supporteckn>s)
Description

This command refers to the GSM supplementary service COLP (Connected Line Identification Presentation) that
enables a calling subscriber to get the connected line identity (COL) of the called party after setting up a mobile
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originated call. The command enables or disables the presentation of the COL at the TE. It has no effect on the
execution of the supplementary service COLR in the network.

When enabled (and called subscriber allow§QLP:

<number>,<type>[,<subaddr>,<satype> [,<alpha>]] intermediate result code is returned from TA to

TE before anyCRor V.25ter [14] responses. It is manufacturer specific if this response is used when normal voice call
is established.

Read command gives the statuson$, and also triggers an interrogation of the provision status of the COLP service
according GSM 02.81 [3] (given km>).

Test command returns values supported by the TA as a compound value.
Defined values

<n> (parameter sets/shows the result code presentation status in the TA):

0 disable

1 enable

<m>(parameter shows the subscriber COLP service status in the network):

0 COLP not provisioned

1 COLP provisioned

2 unknown (e.g. no network, etc.)

<number>, <type> , <subaddr> , <satype> , <alpha> : refer+CLIP
Implementation

Optional.

7.9 Closed user group +CCUG

Table 38: +CCUG parameter command syntax

Command Possible response(s)
+CCUG=[<n>[,<index>[,<info>]]]
+CCUG? +CCUG: <n><index>,<info>
+CCUG=?
Description

This command allows control of the Closed User Group supplementary service (refer GSM 02.85 [21]). Set command
enables the served subscriber to select a CUG index, to suppress the Outgoing Access (OA), and to suppress the
preferential CUG.

Set command witkn>=1 enables to control the CUG information on the air interface as a default adjustment for all
following outgoing calls. The interaction of this command with other commands based on other GSM supplementary
services is described in the GSM standard.

NOTE: On a per call base CUG functionality is explained in subclause "ITU-T V.25ter [14] dial command".
Defined values

<n>:

0 disable CUG temporary mode

1 enable CUG temporary mode

<index> :
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0...9 CUG index

10 no index (preferred CUG taken from subscriber data)

<info>

0 no information

1 suppress OA

2 suppress preferential CUG

3 suppress OA and preferential CUG

Implementation

Optional.

7.10 Call forwarding number and conditions +CCFC

Table 39: +CCFC action command syntax

Command

Possible response(s)

[,<class>

+CCFC=<reason>,<mode>
[,<number>[,<type>

[,<subaddr>[,<satype>
[.<time>]]]]]]

+CME ERROR: <err>

when <mode>=2 and command successful:

+CCFC: <status>,<class1>[,<number>,<type>
[,<subaddr>,<satype>[,<time>]]][

<CR><LF>+CCFC: <status>,<class2>[,<number>,<type>
[,<subaddr>,<satype>[,<time>]]]

L]

+CCFC=?

+CCFC: (list of supporteckreason> s)

Description

This command allows control of the call forwarding supplementary service according to GSM 02.82 [4]. Registration,
erasure, activation, deactivation, and status query are supported. When querying the status of a network service
(<mode>=2) the response line for ‘not active’ casstatus> =0) should be returned only if service is not active for

any<class> .

Test command returns reason values supported by the TA as a compound value.

Defined values

<reason> :

0 unconditional

gaa A W N

<mode>:
0 disable

1 enable

no reply

mobile busy

not reachable

2 query status

all call forwarding (refer GSM 02.30 [19])
all conditional call forwarding (refer GSM 02.30 [19])
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3 registration
4 erasure
<number> : string type phone number of forwarding address in format specifietypg>

<type> : type of address octet in integer format (refer GSM 04.08 [8] subclause 10.5.4.7); default 145 when
dialling string includes international access code character "+", otherwise 129

<subaddr> : string type subaddress of format specifieckbgtype>

<satype> : type of subaddress octet in integer format (refer GSM 04.08 [8] subclause 10.5.4.8); default 128
<class x> is a sum of integers each representing a class of information (default 7):

1 voice (telephony)

2 data (refers to all bearer services; withode>=2 this may refer only to some bearer service if TA does not
support values 16, 32, 64 and 128)

4 fax (facsimile services)

8 short message service
16 data circuit sync

32 data circuit async

64 dedicated packet access
128 dedicated PAD access
<time> :

1...30 when "no reply" is enabled or queried, this gives the time in seconds to wait before call is forwarded, default
value 20

<status>

0 not active

1 active
Implementation

Mandatory for ME supporting AT commands only and not supporting the contrabthchal command.

7.11  Call waiting +CCWA

Table 40: +CCWA parameter command syntax

Command Possible response(s)
+CCWA=[<n>[,<mode>[,<class>]]] +CME ERROR: <err>
when<mode>=2 and command successful
+CCWA: <status>,<class1>
[<CR><LF>+CCWA: <status>,<class2>

L]

+CCWA? +CCWA: <n>
+CCWA=? +CCWA: (list of supportedn>s)
Description

This command allows control of the Call Waiting supplementary service according to GSM 02.83 [5]. Activation,
deactivation and status query are supported. When querying the status of a network<saodee<2) the response
line for ‘not active’ case<status> =0) should be returned only if service is not active for<tigss> . Parameter
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<n> is used to disable/enable the presentation of an unsolicited result CGYEA:
<number>,<type>,<class>,[<alpha>][,<CLI validity>] to the TE when call waiting service is
enabled. Command should be abortable when network is interrogated.

The interaction of this command with other commands based on other GSM supplementary services is described in the
GSM standard.

Test command returns values supported by the TA as a compound value.
Defined values
<n> (sets/shows the result code presentation status in the TA):
0 disable
1 enable
<mode> (when<mode> parameter is not given, network is not interrogated):
0 disable
1 enable
2 query status
<class x> is a sum of integers each representing a class of information (default 7):
1 voice (telephony)

2 data (refers to all bearer services; withode>=2 this may refer only to some bearer service if TA does not
support values 16, 32, 64 and 128)

4 fax (facsimile services)

8 short message service

16 data circuit sync

32 data circuit async

64 dedicated packet access

128 dedicated PAD access

<status>

0 not active

1 active

<number> : string type phone number of calling address in format specifiedyipg>
<type> : type of address octet in integer format (refer GSM 04.08 [8] subclause 10.5.4.7)

<alpha> : optional string type alphanumeric representatiormfmber> corresponding to the entry found in
phonebook; used character set should be the one selected with command Select TE Char@S&Set

<CLlI validity>:
0 CLIvalid
1 CLI has been withheld by the originator.
2 CLlI is not available due to interworking problems or limitations of originating network.

Implementation
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Optional.

7.12  Call related supplementary services +CHLD

Table 41: +CHLD action command syntax

Command Possible response(s)
+CHLD=[<n>] +CME ERROR: <err>
+CHLD=? [+CHLD: ( list of supporteckn> s)]

Description

This command allows the control of the following call related services:
- acall can be temporarily disconnected from the ME but the connection is retained by the network
- multiparty conversation (conference calls)

- the served subscriber who has two calls (one held and the other either active or alerting) can connect the other
parties and release the served subscriber's own connection

Calls can be put on hold, recovered, released, added to conversation, and transferred similarly as defined in
GSM 02.30 [19]. Refer subclause 9.2 for poss#tde> values.

This is based on the GSM supplementary services HOLD (Call Hold; refer GSM 02.83 [5] clause 2), MPTY
(MultiParty; refer GSM 02.84 [22]) and ECT (Explicit Call Transfer; refer GSM 02.91 [29]). The interaction of this
command with other commands based on other GSM supplementary services is described in the GSM standard.

NOTE: Call Hold, MultiParty and Explicit Call Transfer are only applicable to teleservice 11.

It is recommended (although optional) that test command returns a list of operations whigpareduThe call
number required by some operations shall be denoted by "x*@H.D: (0,1,1x,2,2x,3) ).

Defined values
<n>: integer type; equals to numbers entered before SEND button in GSM 02.30 [19] subclause 4.5.5.1

NOTE: The "directory number" case shall be handled with dial comaadd the END case with hangup
commandH (or +CHUB. The 4*‘directory number” case is handled witG TFRcommand.

Implementation

Optional.

7.13 Call deflection +CTFR

Table 42: +CTFR action command syntax

Command Possible response(s)
+CTFR=<number>[,<type>[,<subaddr>[,<satype>]]] +CME ERROR: <err>
+CTFR=?

Description

This refers to a service that causes an incoming alerting call to be forwarded to a specified number. Action command
does this. Refer subclause 9.2 for possilgeg> values.

This is based on the GSM supplementary service CD (Call Deflection; refer GSM 02.72 [30]). The interaction of this
command with other commands based on other GSM supplementary services is described in the GSM standard.

NOTE: Call Deflection is only applicable to teleservice 11.

Defined values
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<number> : string type phone number of format specifieckbype>

<type> : type of address octet in integer format (refer GSM 04.08 [8] subclause 10.5.4.7); default 145 when
dialling string includes international access code character "+", otherwise 129

<subaddr> : string type subaddress of format specifieckbgtype>
<satype> : type of subaddress octet in integer format (refer GSM 04.08 [8] subclause 10.5.4.8); default 128

Implementation

Optional.

7.14  Unstructured supplementary service data +CUSD

Table 43: +CUSD parameter command syntax

Command Possible response(s)
+CUSD=[<n>[,<str>[,<dcs>]]] +CME ERROR: <err>
+CUSD? +CUSD: <n>
+CUSD=? +CUSD: (list of supporteckn>s)

Description

This command allows control of the Unstuctured Supplementary Service Data (USSD) according to GSM 02.90 [23].
Both network and mobile initiated operations are supported. Parasnetés used to disable/enable the presentation of
an unsolicited result code (USSD response from the network, or network initiated ope@titsip:

<m>[,<str>,<dcs>] to the TE. In addition, valuen>=2 is used to cancel an ongoing USSD session.

When<str> is given, a mobile initiated USSD-string or a response USSD-string to a network initiated operation is
sent to the network. The response USSD-string from the network is returned in a subsequent un€iliSxdsult
code.

NOTE: In case of successful mobile initiated operation, TA implemented according to a version prior to 6 of this
standard, waits the USSD response from the network and sends it to the TE before the final result code.
This will block the AT command interface for the period of the operation. Such TA does not support
value 2.

The interaction of this command with other commands based on other GSM supplementary services is described in the
GSM standard.

Test command returns values supported by the TA as a compound value.
Defined values

<n>:

[}

disable the result code presentation in the TA

[

enable the result code presentation in the TA

2 cancel session (not applicable to read command response)

<str> : string type USSD-string (whesstr> parameter is not given, network is not interrogated):
- if <dcs> indicates that GSM 03.38 [25] default alphabet is used:

- if TE character set other thaHEX" (refer command Select TE Character 886C3: ME/TA
converts GSM alphabet into current TE character set according to rules of GSM 07.05 [24] Annex A

- if TE character set HEX" : ME/TA converts each 7-bit character of GSM alphabet into two IRA
character long hexadecimal number (e.g. char&ti@SM 23) is presented as 17 (IRA 49 and 55))
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- if <dcs> indicates that 8-bit data coding scheme is used: ME/TA converts each 8-bit octet into two IRA
character long hexadecimal number (e.g. octet with integer value 42 is presented to TE as two characters
2A (IRA 50 and 65))

<dcs> : GSM 03.38 [25] Cell Broadcast Data Coding Scheme in integer format (default 0)
<m>

0 no further user action required (network initiated USSD-Notify, or no further information needed after mobile
initiated operation)

1 further user action required (network initiated USSD-Request, or further information needed after mobile
initiated operation)

USSD terminated by network

2
3 other local client has responded
4

operation not supported

5 network time out

Implementation

Optional.

7.15  Advice of Charge +CAOC

Table 44: +CAOC parameter command syntax

Command Possible response(s)
+CAOC[=<mode>] [+CAOC: <ccm>]
+CME ERROR: <err>
+CAOC? +CAOC: <mode>
+CAOC=? [+CAOC: (list of supported <mode>s]

Description

This refers to Advice of Charge supplementary service (GSM 02.24 [26] and GSM 02.86 [27]) that enables subscriber
to get information about the cost of calls. Watmode>=0, the execute command returns the current call meter value
from the ME.

If $(AT R97)$ is supported, the command also includes the possibility to enable an unsolicited event reporting of the
CCM information. The unsolicited result codHECCM: <ccm> is sent when the CCM value changes, but not more that
every 10 seconds. Deactivation of the unsolicited event reporting is made with the same command.

Refer subclause 9.2 for possiklerr> values.

NOTE: Advice of Charge values stored in the SIM (ACM, ACMmax, PUCT) can be accessed with generic or
restricted SIM access commandCSIM or +CRSN). If $(AT R97)$ is supported those values can be
more readily accessed with commar@ACM+CAMMnd «CPUC.

If $(AT R97)$ is supported, the Read command indicates whether the unsolicited reporting is activated or not. Read
command is available when the unsolicited result code is supported.

It is recommended (although optional) that the test command returnptierted mode values.

Defined values

<mode>: $(AT R97)$
0 query CCM value

1 deactivate the unsolicited reporting of CCM value
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2 activate the unsolicited reporting of CCM value

<ccm>: string type; three bytes of the current call meter value in hexadecimal format (e.g. "0O0001E" indicates
decimal value 30); value is in home units and bytes are similarly coded as ACMmax value in the SIM

Implementation

Optional.

7.16  Supplementary service notifications +CSSN

Table 45: +CSSN parameter command syntax

Command Possible response(s)
+CSSN=[<n>[,<m>]]
+CSSN? +CSSN: <n>,<m>
+CSSN=? +CSSN: (list of supporteckn>s), (list of supporteckm>s)

Description

This command refers to supplementary service related network initiated notifications. The set command enables/disables
the presentation of notification result codes from TA to TE.

When<n>=1 and a supplementary service notification is received after a mobile originated call setup, intermediate

result coderCSSl: <codel>[,<index>] is sent to TE before any other MO call setup result codes presented in

this TS or in V.25ter [14]. When several differemmiodel> s are received from the network, each of them shall have its
own +CSSI result code.

When<m>=1 and a supplementary service notification is received during a mobile terminated call setup or during a call,
or when a forward check supplementary service notification is received, unsolicited restiC&Rld:
<code2>[,<index>[,<number>,<type>[,<subaddr>,<satype>]]] is sentto TE. In case of MT call

setup, result code is sent after eveGLIP result code (refer command "Calling line identification presentation

+CLIP") and when several differeqtode2> s are received from the network, each of them shall have its-G8&U

result code.

Test command returns values supported by the TA as a compound value.
Defined values
<n> (parameter sets/shows th€SSI result code presentation status in the TA):
0 disable
1 enable
<m>(parameter sets/shows th€SSUresult code presentation status in the TA):
0 disable
1 enable
<codel> (it is manufacturer specific, which of these codes are supported):
unconditional call forwarding is active
some of the conditional call forwardings are active
call has been forwarded

call is waiting

A W N +—», O

this is a CUG call (alssindex> present)

5 outgoing calls are barred
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6
7
8

incoming calls are barred
CLIR suppression rejected

call has been deflected

<index> : refer "Closed user group +CCUG"

<code2> (it is manufacturer specific, which of these codes are supported):

0

(=Y

N~ o o b~ w N

9

this is a forwarded call (MT call setup)

this is a CUG call (alssindex> present) (MT call setup)

call has been put on hold (during a voice call)

call has been retrieved (during a voice call)

multiparty call entered (during a voice call)

call on hold has been released (this is not a SS notification) (during a voice call)
forward check SS message received (can be received whenever)

call is being connected (alerting) with the remote party in alerting state in explicit call transfer operation (during a
voice call)

call has been connected with the other remote party in explicit call transfer operation (also number and
subaddress parameters may be present) (during a voice call or MT call setup)

this is a deflected call (MT call setup)

<number> : string type phone number of format specifieckbype>

<type> : type of address octet in integer format (refer GSM 04.08 [8] subclause 10.5.4.7)

<subaddr> : string type subaddress of format specifieckbgtype>

<satype> : type of subaddress octet in integer format (refer GSM 04.08 [8] subclause 10.5.4.8)

Implementation

Optional.

7.17 List current calls +CLCC

Table 46: +CLCC action command syntax

Command Possible response(s)
+CLCC [+CLCC: <id1>,<dir>,<stat>,<mode>,<mpty>|,
<number>,<type>[,<alpha>]]
[<CR><LF>+CLCC: <id2>,<dir>,<stat>,<mode>,<mpty>],
<number>,<type>[,<alpha>]]
[.--]1]
+CME ERROR: <err>

+CLCC=?

Description

Returns list of current calls of ME. If command succeeds but no calls are available, no information response is sent to
TE. Refer subclause 9.2 for possikkrr> values.

Defined values
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<id x>: integer type; call identification number as described in GSM 02.30 [19] subclause 4.5.5.1; this number can
be used irCHLDcommand operations
<dir> :
0 mobile originated (MO) call
1 mobile terminated (MT) call
<stat> (state of the call):
active
held
dialing (MO call)
alerting (MO call)

incoming (MT call)

o A W N P+, O

waiting (MT call)

<mode> (bearer/teleservice):

voice

data

fax

voice followed by data, voice mode
alternating voice/data, voice mode
alternating voice/fax, voice mode
voice followed by data, data mode
alternating voice/data, data mode

alternating voice/fax, fax mode

© 0 N o o b~ w N - O

unknown

<mpty>:

0 call is not one of multiparty (conference) call parties

1 callis one of multiparty (conference) call parties

<number> : string type phone number in format specifieckbype>

<type> : type of address octet in integer format (refer GSM 04.08 [8] subclause 10.5.4.7)

<alpha> : string type alphanumeric representatiorfimber> corresponding to the entry found in phonebook;
used character set should be the one selected with command Select TE Chara@8CSet

Implementation

Optional. Recommended whe@HLDcommand is implemented.
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7.18  Preferred operator list +CPOL surrons

Table 47: +CPOL parameter command syntax

Command Possible response(s)
+CPOL=[<index>][, +CME ERROR: <err>
<format>[,<oper>]]
+CPOL? +CPOL: <index1>,<format>,<operl>

[<CR><LF>+CPOL: <index2>,<format>,<oper2>

[--1]
+CME ERROR: <err>

+CPOL=? +CPOL: ( list of supportecindex> s),( list of supported
<format> s) +CME ERROR: <err>

Description

This command is used to edit the SIM preferred list of networks. Execute command writes an entry in the SIM list of
preferred operators (Bfunse)- If <index> is given buoper> is left out, entry is deleted. ffoper> is given but
<index> is left out,<oper> is put in the next free location. If ondformat> is given, the format of theoper> in

the read command is changed. Refer subclause 9.2 for possibte values.

NOTE: ME may also update this list automatically when new networks are selected.
Read command returns all used entries from the SIM list of preferred operators.
Test command returns the whole index range supported by the SIM.
Defined values

<index n>: integer type; the order number of operator in the SIM preferred operator list

<format>:

0 long format alphanumeric <oper>

1 short format alphanumeric <oper>

2 numeric <oper>

<oper n>: string type<format> indicates if the format is alphanumeric or numeric (S€®P3
Implementation

Optional.

7.19 Read operator names +COPN surrons

Table 48: +COPN action command syntax

Command Possible response(s)
+COPN +COPN: <numericl>,<alphal>
[<CR><LF>+COPN: <numeric2>,<alpha2>
[...]]
+CME ERROR: <err>

+COPN=?

Description

Execute command returns the list of operator names from the ME. Each operatonwodgic n> that has an
alphanumeric equivalertalpha n> in the ME memory shall be returned. Refer subclause 9.2 for possiiote
values.

Defined values
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<numeric n>: string type; operator in numeric format (3€eOP3
<alpha n>: string type; operator in long alphanumeric format (c@®PS
Implementation

Optional.

7.20 Informative examples

This subclause includes all the GSM supplementary service related commands, additional commands to lock ME and
SIM capabilities, and commands to check the network registration status.

An example where MSISDNs of a ME are queried, calls are forwarded to different numbers when mobile is busy (CFB)
or when it does not answer (CFNRY). The status of CFNRYy is read:

AT+CNUM

+CNUM: ,"+358501234567",145,,4 (voice number)

OK

AT+CCFC=1,1,"931123456" (enable CFB)

OK

AT+CCFC=2,1,"921654321" (enable CFNRY)

OK

AT+CCFC=1,2 (query CFNRYy)

+CCFC: 1,7,"+35821654321",145,,,20 (forward after 20 seconds)
OK

An example of Call Waiting{CCWA Call Related Supplementary Service€KLD, and Connected Line
Identification Presentation-COLBP usage:

AT+CCWA=1,1;+COLP=1 (enable call waiting and COLP result codes)

OK

ATD9311234567; (originate a voice call)

+COLP: "+358311234567",145

OK

...conversation...

+CCWA: "+358317654321",145 (another call is waiting)

AT+CHLD=2 (put first call on hold and answer the second one)
OK

...conversation...

AT+CHLD=1 (release the second (active) call and recover the first (held) call)
OK

ATH (release the first call)
OK

Call barring supplementary services are combined in one command, FacilityH@IoRK), which is also used to

restrict ME and SIM functionality Some of the facilities require a password when enabled or disabled. An additional
command, Change PasswotdCPW is defined for changing the password of different barring and restriction
facilities. An example where locking status of outgoing international calls is interrogated and then barred, and the
password of the SIM card lock (Personal Identity Number, PIN) is changed:

AT+CLCK="0I",2

+CLCK: 0,7

OK

AT+CLCK="0I",1,"1234"

OK
AT+CPWD="SC","4321","1234"
OK

Operator SelectionHCOPSJ command is used for querying the status of all GSM operators detected in the area, and
switching between operators.

Following example illustrates a network selection sequence in Finland. Two operators are found, the status of Tele is
unknown and Radiolinja is currently selected. Read command shows that automatic selection mode is on and that
Radiolinja is selected. Then an attempt is made to access Tele, but it is denied (sh@MEDERROR

AT+COPS=?

+COPS: (2,"RADIOLINJA","RL","24405"),(0,"TELE","TELE","24491")
OK

AT+COPS?

+COPS: 0,0,"RADIOLINJA"
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OK
AT+COPS=1,0,"TELE"
+CME ERROR: 3

When a terminal wanders between countries (i.e. networks), an application may follow this e.g. with the following
scenario:

AT+CREG=1 (enabletCREG: <stat> unsolicited result code)
OK

AT+CREG?

+CREG: 1,1 (ME is registered in home PLMN)
OK

AT+COPS=3,2;+COPS?;+COPS=3,0;+COPS?

+COPS: 0,2,"24405" (get the country...

+COPS: 0,0,"RADIOLINJA" ...and operator name)

OK

...user wanders to another PLMN...

+CREG: 2 (deregistered, roaming ongoing)
+CREG: 5 (registered again, not home PLMN)
AT+COPS=3,2;+COPS?;+COPS=3,0;+COPS?

+COPS: 0,2,"24001" (get the country...

+COPS: 0,0,"TELIA MOBITEL" ...and operator name)

OK

...user loses connection, no other PLMNs around...

+CREG: 0

This clause includes commands for ME power, keypad, display and indicator handling. Also commands for selecting,
reading and writing of phonebooks, and setting real-time clock facilities are specified. Two commands are specified for
accessing SIM database records in a general way.

Figure 7 illustrates the effect of these commands. Command Phone Activity-<Sl&aSindicates the current general
activity status of the ME. Command Set Phone FunctionelifyUNis used to set the ME to different power
consumption states. Command Enter RIOPIN is used to enter ME passwords which are needed before any other
functionality of the ME can be used (e.g. SIM PIN, PUK). Commands Generic SIM Adc848l and Restricted SIM
AccesstCRSMan be used to access all data in SIM. Commands Battery Gt@Bgeand Signal Quality CSQare
same as in TIA 1S-135 [16] and they are used to query the battery charge of the ME and the current RSSI of the ME.
Command Mobile Equipment Control Mostl€ MEJs used to select the controlling unit of ME keypad, display and
indicators. Controlling commands for the TE are Keypad Emulat@PD Display ControkCDIS and Indicator
Control+CIND. If corresponding event reporting is enabled with command Mobile Equipment Event Reporting
+CMER+CKEVis the result code of a keypad evet@DEVis the result code of a display event, &a@IEV is the

result code of an indicator event. Phonebook commands are Select Phonebook Memory-SeRg)Read
Phonebook EntriesCPBR Find Phonebook EntriesCPBFand Write Phonebook EntmCPBWAdditional command
Clock+CCLKcan be used to control the real-time clock of the ME if available. Command A@AhA sets possible
alarm clock facilities of the ME.
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] +CPAS
+CFUN
SIM IF, +CPIN, +CSIM, +CRSM
PASSWORD
FACILITIES +CBC
+CSQ
+CMEC
+CKPD
KEYPAD
WOKEV. i N N
+CDIS
DISPLAY +CDEV
B — - - . %
+CIND
INDICATORS +CIEV
— =" - — - — = — - - . %
+CMER
+CPBS
+CPBR, +CPBF
PHONE-
BOOKS +CPBW
+CCLK, +CALA
ME TA TE

Figure 7: Mobile equipment control and status commands

8.1 Phone activity status +CPAS

Table 49: +CPAS action command syntax

Command Possible response(s)
+CPAS +CPAS: <pas>
+CME ERROR: <err>
+CPAS=? |+CPAS: (list of supporteckpas> )
+CME ERROR: <err>

Description

Execution command returns the activity statpas> of the ME. It can be used to interrogate the ME before requesting
action from the phone. Refer subclause 9.2 for poss#iie- values.

Test command returns values supported by the ME as a compound value.
Defined values

<pas>:

0 ready (ME allows commands from TA/TE)

1 unavailable (ME does not allow commands from TA/TE)

2 unknown (ME is not guaranteed to respond to instructions)
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3 ringing (ME is ready for commands from TA/TE, but the ringer is active)
4 call in progress (ME is ready for commands from TA/TE, but a call is in progress)
5 asleep (ME is unable to process commands from TA/TE because it is in a low functionality state)
also all other values below 128 are reserved by this TS
Implementation

Mandatory when ME can be operated from TE (refer subclause "Mobile Equipment control mode +CMEC").

8.2 Set phone functionality +CFUN

Table 50: +CFUN parameter command syntax

Command Possible response(s)
+CFUN=[<fun>[,<rst>]] +CME ERROR: <err>
+CFUN? +CFUN: <fun>
+CME ERROR: <err>
+CFUN=? +CFUN: (list of supporteckfun> s), (list of supportecrst> s)
+CME ERROR: <err>

Description

Set command selects the level of functionadiiyn> in the ME. Level "full functionality" is where the highest level of
power is drawn. "Minimum functionality" is where minimum power is drawn. Level of functionality between these may
also be specified by manufacturers. When supported by manufacturers, ME resettirgtwithparameter may be

utilized. Refer subclause 9.2 for possittar> values.

NOTE: It is manufacturer specific does this command affect network registration. Command Operator Selection
+COPSis used to force registration/deregistration.

Test command returns values supported by the ME as a compound value.
Defined values
<fun> :
0 minimum functionality
full functionality
disable phone transmit RF circuits only
disable phone receive RF circuits only

disable phone both transmit and receive RF circuits

a A w N R

..127reserved for manufacturers as intermediate states between full and minimum functionality
<rst>
0 do not reset the ME before setting ikfon> power level
NOTE: This shall be always default wherst> is not given.
1 reset the ME before setting it¢éun> power level
Implementation

Optional.
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8.3 Enter PIN +CPIN

Table 51: +CPIN parameter command syntax

Command Possible response(s)
+CPIN=<pin>[,<newpin>] +CME ERROR: <err>
+CPIN? +CPIN: <code>

+CME ERROR: <err>

+CPIN=?

Description

Set command sends to the ME a password which is necessary before it can be operated (SIM PIN, SIM PUK, PH-SIM
PIN, etc.). If the PIN is to be entered twice, the TA shall automatically repeat the PIN. If no PIN request is pending, no
action is taken towards ME and an error messe@®E ERRORis returned to TE. Refer subclause 9.2 for possible

<err> values.

If the PIN required is SIM PUK or SIM PUK2, the second pin is required. This seconchpimpin> , is used to
replace the old pin in the SIM.

NOTE: Commands which interact with ME that are accepted when ME is pending SIM PIN, SIM PUK, or
PH-SIM are+CGM| +CGMMCGMR+CGSND112; (emergency callfCPAS +CFUN +CPIN,
+CDIS (read and test command only), ar@diND (read and test command only).

Read command returns an alphanumeric string indicating whether some password is required or not.
Defined values
<pin> , <newpin> : string type values

<code> values reserved by this TS:

READY ME is not pending for any password

SIM PIN ME is waiting SIM PIN to be given

SIM PUK ME is waiting SIM PUK to be given

PH-SIM PIN ME is waiting phone-to-SIM card password to be given

PH-FSIM PIN ME is waiting phone-to-very first SIM card password to be given
PH-FSIM PUK ME is waiting phone-to-very first SIM card unblocking password to be given

SIM PIN2 ME is waiting SIM PIN2 to be given (thiscode> is recommended to be returned only when the
last executed command resulted in PIN2 authentication failure QME ERROR: 17); if PIN2
is not entered right after the failure, it is recommended that ME does not block its operation)

SIM PUK2 ME is waiting SIM PUK?2 to be given (thiscode> is recommended to be returned only when the
last executed command resulted in PUK2 authentication failure QME ERROR: 18); if
PUK2 and new PIN2 are not entered right after the failure, it is recommended that ME does not
block its operation)

PH-NET PIN ME is waiting network personalisation password to be given

PH-NET PUK ME is waiting network personalisation unblocking password to be given
PH-NETSUB PIN ME is waiting network subset personalisation password to be given
PH-NETSUB PUK ME is waiting network subset personalisation unblocking password to be given
PH-SP PIN ME is waiting service provider personalisation password to be given

PH-SP PUK ME is waiting service provider personalisation unblocking password to be given
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PH-CORP PIN ME is waiting corporate personalisation password to be given
PH-CORP PUK  ME is waiting corporate personalisation unblocking password to be given
Implementation

Mandatory for ME not supporting tReCKPDcommand and supporting AT commands only.

8.4 Battery charge +CBC

Table 52: +CBC action command syntax

Command Possible response(s)
+CBC +CBC: <bcs>,<bcl>
+CME ERROR: <err>

+CBC=?  |+CBC: ( list of supportecbcs> s),( list of supporteckbcl> )

Description

Execution command returns battery connection stdtas> and battery charge levebcl> of the ME. Refer
subclause 9.2 for possibierr> values.

Test command returns values supported by the TA as compound values.
Defined values

<bcs>:

0 ME is powered by the battery

1 ME has a battery connected, but is not powered by it

2 ME does not have a battery connected

3 Recognized power fault, calls inhibited

<bcl> :

0 battery is exhausted, or ME does not have a battery connected

1...100battery has 1-100 percent of capacity remaining
Implementation

Optional.

8.5 Signal quality +CSQ

Table 53: +CSQ action command syntax

Command Possible response(s)
+CSQ +CSQ: <rssi>,<ber>
+CME ERROR: <err>
+CSQ="? +CSQ: ( list of supporteckrssi> s),( list of supporteckber> s)

Description

Execution command returns received signal strength indicatgsi> and channel bit error ratber> from the ME.
Refer subclause 9.2 for possiklerr> values.

Test command returns values supported by the TA as compound values.

Defined values
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<rssi>
0 -113dBmorless
1 -111dBm
2...30 -109... -53 dBm
31 -51 dBm or greater
99 not known or not detectable
<ber> (in percent):
0...7 as RXQUAL values in the table in GSM 05.08 [20] subclause 8.2.4
99 not known or not detectable
Implementation

Optional.

8.6 Mobile Equipment control mode +CMEC

Table 54: +CMEC parameter command syntax

Command Possible response(s)
+CMEC=[<keyp>[,<disp>[,<ind>]]] +CME ERROR: <err>
+CMEC? +CMEC: <keyp>,<disp>,<ind>
+CMEC=? +CMEC: ( list of supporteckkeyp> s),( list of
supporteckdisp> s),( list of supporteckind> )

Description

Set command selects the equipment, which operates ME keypad, writes to ME display and sets ME indicators. If
operation mode is not allowed by the MECME ERROR: <err> is returned. Refer subclause 9.24err> values.

Test command returns the modes supported by the TA as compound values.
Defined values
<keyp> :
0 ME can be operated only through its keypad (execute commatekd Dcannot be used)
1 ME can be operated only from TE (with comma@KPD
2 ME can be operated from both ME keypad and TE
<disp> :
0 only ME can write to its display (comman@DIS can only be used to read the display)
1 only TE can write to ME display (with comman@DIS)
2 ME display can be written by both ME and TE
<ind> :
0 only ME can set the status of its indicators (comm&ND can only be used to read the indicators)
1 only TE can set the status of ME indicators (with comm&DidND)
2 ME indicators can be set by both ME and TE

Implementation

ETSI



(GSM 07.07 version 7.3.0 Release 1998) 63 ETSI TS 100 916 V7.3.0 (1999-07)
Mandatory when any of keypad, display or indicator commands is implemented.

8.7 Keypad control +CKPD

Table 55: +CKPD action command syntax

Command Possible response(s)
+CKPD=<keys>[,<time>[,<pause>]] +CME ERROR: <err>
+CKPD="?

Description

Execution command emulates ME keypad by giving each keystroke as a character inkkesysirg. <time> *0.1
seconds is the time to stroke each key<gpalse> *0.1 seconds is the length of pause between two strokes. If
emulating fails in an ME errot,CME ERROR: <err> is returned. Refer subclause 9.24err> values. This

command should be accept&@Kreturned) before actually starting to press the keys. Thus unsolicited result codes of
key pressings and display events can be returned (refer subclause "Mobile Equipment event reporting +CMER").

Defined values

<keys> : string of characters representing keys as listed in the following table (based on PCCA STD-101 Annex
table I-3). Colon character (IRA 58) followed by one character can be used to indicate a manufacturer specific
key not listed here. All characters from a semicolon character (IRA 59) to the next single semicolon character are
treated as alpha entries and are not converted to key equivalents. All semicolon characters inside alpha entries
should be duplicated in the TE and stripped to one before entering to the ME. Pause character (IRA 87 or 119)
can be used to pause between key pressings for a time specifipduse> . All IRA values not listed here are
reserved.
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Table 56: Character codes

Char | IRA (dec) Comment (+ some known key symbols)
# 35 hash (number sign)
% 37 percent sign (P)
* 42 star (*)
0..9 |48..57 number keys
: 58 escape character for manufacturer specific keys
; 59 escape character for string entering
< 60 left arrow
> 62 right arrow
@ 64 alpha key ¢/ABC)
Ala 65/97 channel A (A)

B/b 66/98 channel B (B)

Clc 67/99 clear display (C/CLR)

D/d 68/100 volume down

Ele 69/101 connection end (END)

F/f 70/102 function (FCN)

L/ 76/108 phone lock (LOCK)

M/m  |77/109 menu (MENU)

P/p 80/112 power (PWR)

Q/q 81/113 quiet/mute (MUTE)

R/r 82/114 recall last number (R/RCL/MR)
Sis 83/115 connection start (SEND)
Th 84/116 store/ memory (STO/M/M+)
U/u 85/117 volume up

Viv 86/118 down arrow

Wiw  |87/119 pause character

XIX 88/120 auxiliary (AUX)

Yly 89/121 delete last character (C)

91 soft key 1
] 93 soft key 2
n 94 up arrow
<time> , <pause> :
0...255 0... 25.5 seconds (default values are manufacturer specific, but should be so long that a normal ME can

handle keystrokes correctly)
Implementation

Mandatory for ME not supporting tReCPIN command and supporting AT commands only.

8.8 Display control +CDIS

Table 57: +CDIS parameter command syntax

Command Possible response(s)
+CDIS=[<text>[,<text>[,...]]] +CME ERROR: <err>
+CDIS? +CDIS: <text>[,<text>[,...]]
+CME ERROR: <err>
+CDIS=? +CDIS: <length>[,<length>][,...]]
+CME ERROR: <err>

Description
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Set command is used to write the contents of ME text type display elements. An element can consist of one character or
several characters. The order of element parametexs> should follow the rule: first is the element in upper left

corner, second is the next element to the right and so on. The last element is the element in lower right corner. The
number of elements is ME specific. If ME does not allow writing to its display or ME is not currently rea¢iGidie,

ERROR: <err> is returned. Refer subclause 9.24@rr> values. If certain element is not writable, setting of it

should be ignored. If element parameter is empty field, element shall remain in the previous value.

NOTE: This command cannot be used to write to a display which sum of element lengths exceed the length of the
command line buffer of the TA.

Read command returns the contents of ME display elemertextt> field is empty (not empty string), ME does not
allow the reading of corresponding element. If ME is not currently reachabléE ERROR: <err> is returned.
Refer subclause 9.2 feeerr> values.

Test command returns maximum length of each display element. If ME does not offer the length of elements,
<length> fields should be empty. If ME is not currently reachab@ME ERROR: <err> is returned. Refer
subclause 9.2 forerr> values.

NOTE: ME manufacturer should offer the order and maximum length of elements.
Defined values
<text> : string type parameter using character set specified by command Select TE Chara@&C:t
<length> : integer type parameter giving the maximum length of corresportiax¢g> parameter
Implementation

Optional.

8.9 Indicator control +CIND

Table 58: +CIND parameter command syntax

Command Possible response(s)
+CIND=[<ind>[,<ind>[,...]]] +CME ERROR: <err>
+CIND? +CIND: <ind>[,<ind>[,...]]
+CME ERROR: <err>
+CIND=? +CIND: (<descr>,( list of supported
<ind> 9)) [,(<descr>,( list of supported
<ind> 9))[,...]]
+CME ERROR: <err>

Description

Set command is used to set the values of ME indicatord> value 0 means that the indicator is off (or in state which

can be identified as "off"-state), 1 means that indicator is on (or in a state which is more substantial than "off"sstate), 2 i
more substantial than 1, and so on. If the indicator is a simple on/off style element, it has values 0 and 1. The number of
elements is ME specific. If ME does not allow setting of indicators or ME is not currently react@ilE,ERROR:

<err> is returned. Refer subclause 9.24err> values. If certain indicator is not writable, setting of it should be

ignored. If parameter is empty field, indicator shall remain in the previous value.

Read command returns the status of ME indicators. If ME is not currently reacHablE, ERROR: <err> is
returned. Refer subclause 9.2 f@rr> values.

Test command returns pairs, where string valdescr> is a maximum 16 character description of the indicator and
compound value is the allowed values for the indicator. If ME is not currently reach@M& ERROR: <err> is
returned. Refer subclause 9.2 farr> values.

NOTE: ME manufacturer should offer the description of supported indicators not listed here and their value
ranges and default values.

Defined values
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<ind> : integer type value, which shall be in range of corresporxtiegcr>

<descr> values reserved by this TS and théind> ranges:

"battchg" battery charge level (0-5)

"signal” signal quality (0-5)

"service" service availability (0-1)

"sounder” sounder activity (0-1)

"message" message received (0-1)

"call" call in progress (0-1)

"vox" transmit activated by voice activity (0-1)

“roam" roaming indicator (0-1)

"smsfull” a short message memory storage in the MT has become full (1), or memory locations are available (0);

i.e. the range is (0-1)

Implementation

Optional.

8.10  Mobile Equipment event reporting +CMER

Table 59: +CMER parameter command syntax

Command Possible response(s)
+CMER=[<mode>[,<keyp>[,<disp> +CME ERROR: <err>
[,<ind>[,<bfr>]]11]
+CMER? +CMER: <mode>,<keyp>,<disp>,<ind>,<bfr>
+CMER=? +CMER: ( list of supporteckmode>s),( list of supported
<keyp> 9),( list of supporteckdisp> s),( list of supported
<ind> s),( list of supportedbfr> s)

Description

Set command enables or disables sending of unsolicited result codes from TA to TE in the case of key pressings, display
changes, and indicator state chang@sode> controls the processing of unsolicited result codes specified within this
commands<bfr> controls the effect on buffered codes wkemode> 1, 2 or 3 is entered. If setting is not supported by

the ME,+CME ERROR: <err> is returned. Refer subclause 9.24@rr> values.

Test command returns the modes supported by the TA as compound values.
Defined values
<mode>:

0 buffer unsolicited result codes in the TA; if TA result code buffer is full, codes can be buffered in some other
place or the oldest ones can be discarded

1 discard unsolicited result codes when TA-TE link is reserved (e.g. in on-line data mode); otherwise forward them
directly to the TE

2 buffer unsolicited result codes in the TA when TA-TE link is reserved (e.g. in on-line data mode) and flush them
to the TE after reservation; otherwise forward them directly to the TE

3 forward unsolicited result codes directly to the TE; TA-TE link specific inband technique used to embed result
codes and data when TA is in on-line data mode
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<keyp> :
0 no keypad event reporting

1 keypad event reporting using result ce@KEV: <key>,<press> .<key> indicates the key (refer IRA
values defined in table in subclause "Keypad control +CKPD"xanelss> if the key is pressed or released (1
for pressing and 0 for releasing). Only those key pressings, which are not cawssR)shall be indicated by
the TA to the TE.

NOTE: When this mode is enabled, corresponding result codes of all keys currently pressed should be flushed to
the TA regardless ofbfr> setting.

2 keypad event reporting using result ce@@KEV: <key>,<press> . All key pressings shall be directed from
TAto TE.

NOTE: When this mode is enabled, corresponding result codes of all keys currently pressed should be flushed to
the TA regardless ofbfr> setting.

<disp> :
0 no display event reporting

1 display event reporting using result codeDEV: <elem>,<text> .<elem> indicates the element order
number (as specified fafCDIS) and<text> is the new value of text element. Only those display events, which
are not caused byCDIS shall be indicated by the TA to the TE. Character set use@xt> is as specified
by command Select TE Character $€SCS

2 display event reporting using result cad@DEV: <elem>,<text> . All display events shall be directed from
TA to TE. Character set used<text> is as specified by command Select TE CharacterG8CS

<ind> :

[}

no indicator event reporting

1 indicator event reporting using result cad@EV: <ind>,<value> .<ind> indicates the indicator order
number (as specified fatCIND) and<value> is the new value of indicator. Only those indicator events, which
are not caused byCIND shall be indicated by the TA to the TE

2 indicator event reporting using result cadg@lEV: <ind>,<value> . All indicator events shall be directed
from TAto TE

<bfr> :
0 TA buffer of unsolicited result codes defined within this command is cleared<uhede> 1...3 is entered

1 TA buffer of unsolicited result codes defined within this command is flushed to the TE<wioele> 1...3 is
entered QKresponse shall be given before flushing the codes)

Implementation

Mandatory when any of the keypad, display, or indicator result codes is implemented.

8.11  Select phonebook memory storage +CPBS

Table 60: +CPBS parameter command syntax

Command Possible response(s)
+CPBS=<storage> +CME ERROR: <err>
+CPBS? +CPBS: <storage>[,<used>,<total>]
+CME ERROR: <err>
+CPBS=? +CPBS: ( list of supportedstorage> )

Description
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Set command selects phonebook memory storaggage> , which is used by other phonebook commands. If setting
fails in an ME error# CME ERROR: <err> is returned. Refer subclause 9.24err> values.

Read command returns currently selected memory, and when supported by manufacturer, number of used locations and
total number of locations in the memory.

Test command returns supported storages as compound value.
Defined values

<storage> values reserved by this TS:

"DC" ME dialled calls list  CPBWmay not be applicable for this storage) $(AT R97)$

"EN" SIM (or ME) emergency numberCPBWSs not be applicable for this storage) $(AT R97)$

"FD" SIM fixdialling-phonebook

"LD" SIM last-dialling-phonebook

"MC" ME missed (unanswered received) calls HISEPBWnay not be applicable for this storage)

"ME" ME phonebook

"MT" combined ME and SIM phonebook

"ON" SIM (or ME) own numbers (MSISDNS) list (reading of this storage may be available thr@dbM
also) $(AT R97)$

"RC" ME received calls list{CPBWmay not be applicable for this storage) $(AT R97)$

"SM" SIM phonebook

"TA" TA phonebook

<used> : integer type value indicating the number of used locations in selected memory
<total> :integer type value indicating the total number of locations in selected memory
Implementation

Mandatory when phonebook read, find or write command, or direct dialling (refer subclause "Direct dialling from
phonebooks") is implemented.

8.12 Read phonebook entries +CPBR

Table 61: +CPBR action command syntax

Command Possible response(s)
+CPBR=<index1> [+CPBR: <index1>,<number>,<type>,<text>[[...]
[,<index2>] <CR><LF>+CPBR: <index2>,<number>,<type>,<text>]]
+CME ERROR: <err>
+CPBR=? +CPBR: ( list of supporteckindex> s),[<nlength>],[<tlength>]
+CME ERROR: <err>

Description

Execution command returns phonebook entries in location number<amtpx1> ... <index2> from the current
phonebook memory storage selected wiiPBS If <index2> is left out, only locatiorindex1> is returned. Entry

fields returned are location numbdndex n>, phone number stored thestsumber> (of format<type> ) and text

<text> associated with the number. If all queried locations are empty (but available), no information text lines may be
returnedlf listing fails in an ME errot,CME ERROR: <err> is returned. Refer subclause 9.24err> values.
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Test command returns location range supported by the current storage as a compound value and the maximum lengths of
<number> and<text> fields. In case of SIM storage, the lengths may not be available. If ME is not currently
reachabletCME ERROR: <err> is returned. Refer subclause 9.24arr> values.

Defined values
<index1> ,<index2> , <index> :integer type values in the range of location numbers of phonebook memory
<number> : string type phone number of formetype>
<type> : type of address octet in integer format (refer GSM 04.08 [8] subclause 10.5.4.7)

<text> : string type field of maximum lengttlength> ; character set as specified by command Select TE
Character SetCSCS

<nlength> :integer type value indicating the maximum length of fiehdmber>
<tlength> :integer type value indicating the maximum length of fietlext>
Implementation

Optional.

8.13  Find phonebook entries +CPBF

Table 62: +CPBF action command syntax

Command Possible response(s)
+CPBF=<findtext> [+CPBF: <index1>,<number> <type> <text>[[...]

<CR><LF>+CBPF: <index2>,<number>,<type>,<text>]]
+CME ERROR: <err>

+CPBF=? +CPBF: [<nlength>],[<tlength>]

+CME ERROR: <err>

Description

Execution command returns phonebook entries (from the current phonebook memory storage selesi&B&ith
which alphanumeric field start with strirdindtext> . Entry fields returned are location numk@ndex n>, phone
number stored therenumber> (of format<type> ) and texi<text> associated with the number. If listing fails in an
ME error,+CME ERROR: <err> is returned. Refer subclause 9.24err> values.

Test command returns the maximum lengthsrafmber> and<text> fields. In case of SIM storage, the lengths may

not be available. If ME is not currently reachableME ERROR: <err> is returned. Refer subclause 9.2 4eirr>
values.

Defined values
<index1> ,<index2> :integer type values in the range of location numbers of phonebook memory
<number> : string type phone number of forn¥type>
<type> : type of address octet in integer format (refer GSM 04.08 [8] subclause 10.5.4.7)

<findtext> , <text> : string type field of maximum leng#tlength> ; character set as specified by command
Select TE Character SeCSCS

<nlength> :integer type value indicating the maximum length of freddimber>
<tlength> :integer type value indicating the maximum length of fietiext>
Implementation

Optional.
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8.14  Write phonebook entry +CPBW

Table 63: +CPBW action command syntax

Command Possible response(s)
+CPBW-=[<index>][,<number> +CME ERROR: <err>
[,<type>[,<text>]]]
+CPBW=? +CPBW: ( list of supporteckindex> s),[<nlength>],

(list of supportedtype> s),[<tlength>]
+CME ERROR: <err>

Description

Execution command writes phonebook entry in location nuripelex> in the current phonebook memory storage
selected withtrCPBS Entry fields written are phone numbarumber> (in the formaktype> ) and textext>
associated with the number. If those fields are omitted, phonebook entry is deletedext> is left out, but

<number> is given, entry is written to the first free location in the phonebook (the implementation of this feature is
manufacturer specific). If writing fails in an ME erretCME ERROR: <err> is returned. Refer subclause 9.2 for
<err> values.

Test command returns location range supported by the current storage as a compound value, the maximum length of
<number> field, supported number formats of the storage, and the maximum lengtixtf field. In case of SIM
storage, the lengths may not be available. If ME is not currently reach&it; ERROR: <err> is returned. Refer
subclause 9.2 forerr> values. If storage does not offer format information, the format list should be empty
parenthesis

Defined values
<index> :integer type values in the range of location numbers of phonebook memory
<number> : string type phone number of formetype>

<type> : type of address octet in integer format (refer GSM 04.08 [8] subclause 10.5.4.7) ; default 145 when
dialling string includes international access code character "+", otherwise 129

<text> : string type field of maximum lengttlength> ; character set as specified by command Select TE
Character SetCSCS

<nlength> :integer type value indicating the maximum length of fiehdimber>
<tlength> :integer type value indicating the maximum length of fielext>

Implementation

Optional.

8.15 Clock +CCLK

Table 64: +CCLK parameter command syntax

Command Possible response(s)
+CCLK=<time> +CME ERROR: <err>
+CCLK? +CCLK: <time>

+CME ERROR: <err>

+CCLK=?

Description

Set command sets the real-time clock of the ME. If setting fails in an ME €@bE= ERROR: <err> is returned.
Refer subclause 9.2 felerr> values.

Read command returns the current setting of the clock.
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Defined values

<time> : string type value; format is "yy/MM/dd,hh:mmtsgz", where characters indicate year (two last digits),
month, day, hour, minutes, seconds and time zone (indicates the difference, expressed in quarters of an hour,
between the local time and GMT; range -47...+48). E.g. 6th of May 1994, 22:10:00 GMT+2 hours equals to
"94/05/06,22:10:00+08"

NOTE: If ME does not support time zone information then the three last characters of <time> are not returned by
+CCLK?.

Implementation

Optional.

8.16 Alarm +CALA

Table 65: +CALA parameter command syntax

Command Possible response(s)
+CALA=<time>[,<n>[,<type> +CME ERROR: <err>
[,<text>]]]
+CALA? [+CALA: <time>,<n1> <type>,[<text>]

[<CR><LF>+CALA: <time>,<n2>,<type>,[<text>]

LIl
+CME ERROR: <err>

+CALA=? +CALA: ( list of supportedcn>s),( list of supported
<type> s),<tlength>
+CME ERROR: <err>

Description

Set command sets an alarm time in the ME. There can be an array of different types of alarms, and each alarm may
cause different text to be displayed in the ME display. If setting fails in an ME €@bl: ERROR: <err> is
returned. Refer subclause 9.2 f@rr> values.

Read command returns the list of current active alarm settings in the ME.
Test command returns supported array index values, alarm types, and maximum length of the text to be displayed.
Defined values

<time> : refer+CCLK

<n>, <nl>, <n2> :integer type value indicating the index of the alarm; default is manufacturer specific

<type> : integer type value indicating the type of the alarm (e.g. sound, volume, LED); values and default are
manufacturer specific

<text> : string type value indicating the text to be displayed when alarm time is reached; maximum length
<tlength>

<tlength> :integer type value indicating the maximum lengtkcteixt>

Implementation

Optional.
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8.17 Generic SIM access +CSIM

Table 66: +CSIM action command syntax

Command Possible response(s)
+CSIM=<length>,<command> +CSIM: <length>,<response>
+CME ERROR: <err>

+CSIM=?

Description

Set command transmits to the ME #@mmmand> it then shall send as it is to the SIM. In the same manner the SIM
<response> shall be sent back by the ME to the TA as it is. Refer subclause %@rfor values.

This command allows a direct control of the SIM by an distant application on the TE. The TE shall then take care of
processing SIM information within the frame specified by GSM.

NOTE: Compared to Restricted SIM Access comma@&SMthe definition of+CSIM allows TE to take more
control over the SIM-ME interface. The locking and unlocking of the interface may be done by a special
<command>value or automatically by TA/ME (by interpretisgommand> parameter). In case that TE
application does not use the unlock command (or does not s&arenand> causing automatic unlock)
in a certain timeout value, ME may release the locking.

Defined values

<length> :integer type; length of the characters that are sent to ¥&immand>or <response> (two times
the actual length of the command or response)

<command>: command passed on by the ME to the SIM in the format as described in GSM 11.11 [28]
(hexadecimal character format; ref€€SCS

<response> :response to the command passed on by the SIM to the ME in the format as described in
GSM 11.11 [28] (hexadecimal character format; refe6CS

Implementation

Optional.

8.18 Restricted SIM access +CRSM

Table 67: +CRSM action command syntax

Command Possible response(s)
+CRSM=<command>[,<fileid> +CRSM: <sw1><sw2>[,<response>]
[[<P1>,<P2>,<P3>[,<data>]]] +CME ERROR: <err>
+CRSM="?

Description

By using this command instead of Generic SIM AcedSSIM TE application has easier but more limited access to the
SIM database. Set command transmits to the ME the<@livhmand>and its required parameters. ME handles
internally all SIM-ME interface locking and file selection routines. As response to the command, ME sends the actual
SIM information parameters and response data. ME error result-€@E ERRORnay be returned when the

command cannot be passed to the SIM, but failure in the execution of the command in the SIM is repswted in
and<sw2> parameters. Refer to subclause 9.2<fmr> values.

Coordination of command requests to SIM and the ones issued by GSM application inside the ME is implementation
dependent. However the TE should be aware of the precedence of the GSM application commands to the TE commands.

Defined values

<command>(command passed on by the ME to the SIM; refer GSM 11.11 [28]):
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176 READ BINARY

178 READ RECORD

192 GET RESPONSE
214 UPDATE BINARY
220 UPDATE RECORD
242 STATUS

all other values are reserved

NOTE: The ME internally executes all commands necessary for selecting the desired file, before performing the
actual command.

<fileid> : integer type; this is the identifier of a elementary datafile on SIM. Mandatory for every command
except STATUS

NOTE: The range of valid file identifiers depends on the actual SIM and is defined in GSM 11.11 [28]. Optional
files may not be present at all.

<P1>, <P2>, <P3>: integer type; parameters passed on by the ME to the SIM. These parameters are mandatory for
every command, except GET RESPONSE and STATUS. The values are described in GSM 11.11 [28]

<data> : information which shall be written to the SIM (hexadecimal character formatHe®CS

<swl>, <sw2>: integer type; information from the SIM about the execution of the actual command. These
parameters are delivered to the TE in both cases, on successful or failed execution of the command

<response> :response of a successful completion of the command previously issued (hexadecimal character
format; refer+CSCS. STATUS and GET RESPONSE return data, which gives information about the current
elementary datafield. This information includes the type of file and its size (refer GSM 11.11 [28]). After READ
BINARY or READ RECORD command the requested data will be returredponse> is not returned after
a successful UPDATE BINARY or UPDATE RECORD command

Implementation

Optional.

8.19 Secure control command +CSCC

Table 68: +CSCC parameter command syntax

Command Possible response(s)
+CSCC=<mode>[,<cmd_set>[, [+CSCC: <challenge>
<token>]] +CME ERROR: <err>
+CSCC? +CSCC: <mode>,<cmd_setl>

[<CR><LF>+CSCC: <mode>,<cmd_set2>

[---1]
+CME ERROR: <err>

+CSCC=? +CSCC: ( list of supporteccmode>s),( list of supported
<cmd_set> 9)

Description

This command is used to enable/disable access to commands protected by security mechanism. This enables/disables
access to command sets designated as “secure” such as programming of ME. Refer subclause 9.2 feepossible
values.
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The TE asks for &challenge>  with <mode>=1 and one specific command setifid_set> ), the ME replies with
the<challenge> , which should be inserted into the identification algorithm in both entities (TE and ME). The
algorithm outpuktoken> is sent to the ME witkmode>=2 to enable the specified command setode>=3 is used
to disable the command set.

The read command returns the statta@de> 2 or 3) of each supported command set.
Defined values
<mode>:
1 request challenge token to enable access to specified command set
2 enable access to specified command<gekén> required)
3 disable access to specified command set
<cmd_set> , <cmd_setl> , <cmd_set2> :
0 MS code re-programming command set.
other values below 128 are reserved by this TS

<token> : string type; a variable length bit string represented with IRA characters 0 - 9 and A - F, each character
representing a nibble; e.g. bit string “0110 1100 1001 1010” is represented by the IRA string “6C9A”". The length of
the required bit string varies depending on the valuecofd_set>.

<challenge> : same format as token
Implementation

Optional.

8.20 Alert sound mode +CALM sarrons

Table 69: +CALM parameter command syntax

Command Possible response(s)
+CALM=<mode> +CME ERROR: <err>
+CALM? +CALM: <mode>
+CME ERROR: <err>
+CALM=? +CALM: ( list of supporteckmode>s)
+CME ERROR: <err>

Description

This command is used to select the general alert sound mode of the ME. Refer subclause 9.2 forgrossible
values.

Test command returns supported values as compound value.
Defined values
<mode>:
0 normal mode
1 silent mode (all sounds from ME are prevented)
2...  manufacturer specific
Implementation

Optional.
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8.21  Ringer sound level +CRSL surrons

Table 70: +CRSL parameter command syntax

Command Possible response(s)
+CRSL=<level> +CME ERROR: <err>
+CRSL? +CRSL: <level>
+CME ERROR: <err>
+CRSL=? +CRSL: ( list of supportecklevel> s)
+CME ERROR: <err>

Description

This command is used to select the incoming call ringer sound level of the ME. Refer subclause 9.2 for possible
<err> values.

Test command returns supported values as compound value.
Defined values

<level> :integer type value with manufacturer specific range (smallest value represents the lowest sound level)
Implementation

Optional.

8.22  Vibrator mode +CVIB surrons

Table 71: +CVIB parameter command syntax

Command Possible response(s)
+CVIB=<mode> +CME ERROR: <err>
+CVIB? +CVIB: <mode>
+CME ERROR: <err>
+CVIB=? +CVIB: ( list of supporteckmode>s)
+CME ERROR: <err>

Description

This command is used to enable and disable the vibrator alert feature of the ME. It is manufacturer specific how this
interacts with +CALM command. Refer subclause 9.2 for possinle>  values.

Test command returns supported values as compound value.
Defined values
<mode>:
0 disable
1 enable
...15 reserved by this TS
16... manufacturer specific
Implementation

Optional.
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8.23  Loudspeaker volume level +CLVL surrons

Table 72: +CLVL parameter command syntax

Command Possible response(s)
+CLVL=<level> +CME ERROR: <err>
+CLVL? +CLVL: <level>
+CME ERROR: <err>
+CLVL=? +CLVL: ( list of supportecklevel> s)
+CME ERROR: <err>

Description

This command is used to select the volume of the internal loudspeaker of the ME. Refer subclause 9.2 for possible
<err> values.

Test command returns supported values as compound value.
Defined values

<level> :integer type value with manufacturer specific range (smallest value represents the lowest sound level)
Implementation

Optional.

8.24 Mute control +CMUT serrons

Table 73: +CMUT parameter command syntax

Command Possible response(s)
+CMUT=<n> +CME ERROR: <err>
+CMUT? +CMUT: <n>

+CME ERROR: <err>
+CMUT=? +CMUT: ( list of supportedn>s)

Description

This command is used to enable and disable the uplink voice muting during a voice call. Refer subclause 9.2 for possible
<err> values.

Test command returns supported values as compound value.
Defined values
<n>:
0 mute off
1 mute on
Implementation

Optional.
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8.25 Accumulated call meter +CACM surrons

Table 74: +CACM parameter command syntax

Command Possible response(s)
+CACM=[<passwd>] +CME ERROR: <err>
+CACM? +CACM: <acm>

+CME ERROR: <err>

+CACM=?

Description

Set command resets the Advice of Charge related accumulated call meter value in SItfiledERM contains the
total number of home units for both the current and preceding calls. SIM PIN2 is usually required to reset the value. If
setting fails in an ME error, CME ERROR: <err> is returned. Refer subclause 9.24err> values.

Read command returns the current value of ACM.
Defined values

<passwd> : string type; SIM PIN2

<acm>: string type; accumulated call meter value similarly codeccam> under+CAOC
Implementation

Optional.

8.26  Accumulated call meter maximum +CAMM surrons

Table 75: +CAMM parameter command syntax

Command Possible response(s)
+CAMM=[<acmmax>[,<passwd>]] +CME ERROR: <err>
+CAMM? +CAMM: <acmmax>

+CME ERROR: <err>

+CAMM=?

Description

Set command sets the Advice of Charge related accumulated call meter maximum value in SINile . EACMmax
contains the maximum number of home units allowed to be consumed by the subscriber. When AGIGAEGRer
reaches ACMmax calls are prohibited (see also GSM 02.24 [26]). SIM PIN2 is usually required to set the value. If
setting fails in an ME error,CME ERROR: <err> is returned. Refer subclause 9.24err> values.

Read command returns the current value of ACMmax.
Defined values

<acmmax> string type; accumulated call meter maximum value similarly codedams> under+CAOGC value
zero disables ACMmax feature

<passwd> : string type; SIM PIN2
Implementation

Optional.
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8.27  Price per unit and currency table +CPUC surrons

Table 76: +CPUC parameter command syntax

Command Possible response(s)
+CPUC=<currency>,<ppu>[,<passwd>] +CME ERROR: <err>
+CPUC? +CPUC: <currency>,<ppu>

+CME ERROR: <err>
+CPUC=?
Description

Set command sets the parameters of Advice of Charge related price per unit and currency table in Sihd-file EF
PUCT information can be used to convert the home units (as us€@hA@C+CACMand+CAMMinto currency units.
SIM PIN2 is usually required to set the parameters. If setting fails in an ME-etidiE ERROR: <err> is returned.
Refer subclause 9.2 feeerr> values.

Read command returns the current parameters of PUCT.
Defined values

<currency> : string type; three-character currency code (e.g. “GBP”, “DEM”"); character set as specified by
command Select TE Character $&SCS

<ppu>: string type; price per unit; dot is used as a decimal separator (e.g. “2.66")
<passwd> : string type; SIM PIN2
Implementation

Optional.

8.28 Call Meter maximum event +CCWE surress

Table 77: +CCWE parameter command syntax

Command Possible response(s)
+CCWE=<mode> +CME ERROR: <err>
+CCWE? +CCWE: <mode>

+CME ERROR: <err>
+CCWE=? +CCWE: (list of supported

<mode>s)

+CME ERROR: <err>

Description

Shortly before the ACM (Accumulated Call Meter) maximum value is reached, an unsolicited result code +CCWV will
be sent, if enabled by this command. The warning is issued approximately when 30 seconds call time remains. It is also
issued when starting a call if less than 30 s call time remains. If setting fails in an ME@M& ERROR: <err> is

returned. Refer subclause 9.2 f@rr> values.

Read command returns the current setting.
Test command returns supported settings.
Defined values

<mode>:
0 Disable the call meter warning event
1 Enable the call meter warning event

Implementation
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Optional.

8.29 Power class +CPWCsar ross

Table 78: +CPWC parameter command syntax

Command Possible response(s)
+CPWC-=[<class>[,<band>]] +CME ERROR: <err>
+CPWC? +CPWC:
<curr_class1>,<def classl1><band1>
[,<curr_class2>,<def _class2>,<band
2>[...]]
+CME ERROR: <err>
+CPWC=? +CPWLC: list of supported<band>,( list of
<class> 9)) pairs
+CME ERROR: <err>

Description

This command is used to set the preferred ME power class for each GSM frequency band supported. The interaction of
this setting with the selected bearer service (+CBST and HSCSD commands) is manufacturer specific (for example,
selecting a multislot operation might reduce the power class automatically). If setting fails in an MEQH¥&r,

ERROR: <err> is returned. Refer subclause 9.24err> values.

Read command returns the currently selected output power class and default output power class for each supported
frequency band (as defined by ME manufacturer). Parambéard1> and its associated power class parameters refer
to the currently used frequency band. For exampi&WC: 2,1,1,5,4,0 in case of a dual-band ME currently

using band GSM1800, for which the power class is currently set to 2, the default being class 1, and for which the
currently set power class value for GSM900 is class 5 the default being class 4.

Test command returns supported bands and their power classes. For example,
+CPWC: (0,(0,4,5)),(1,(0-2)) in case of a dual-band handheld ME.
Defined values

<class> , <curr_class n>s,<def class n>s:

0 default (not applicable tocurr_class>s or<def _class n>s)
1... MS output power class as in GSM 05.05 [38]
<band>, <band n>s:
0 GSM900
1 GSM1800

2 reserved for GSM1900
Implementation

Optional.
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8.30  Set Language +CLANsurress

Table 79: +CLAN parameter command syntax

Command Possible response(s)
+CLAN=<code> +CME ERROR: <err>
+CLAN? +CLAN: <code>
+CME ERROR: <err>
+CLAN=? +CLAN:(list of supported <code>s)
+CME ERROR: <err>

Description

This command sets the language in the ME. The set-command must confirm the selected language with the MMI-
module in the ME. If setting fails, a ME error, +CME ERROR: <err> is returned. Refer subclause 9.2 for <err> values.

The <code>-parameter is a two-letter abbreviation of the language. The language codes, as defirg2PirctBGists

of two characters, e.g. “sv”, “en” etc.

The complete set of language codes to be used are manufacturer specific and should all be possible to use with the
command. Some examples are described undede<. For a complete list see 1ISO 639.

The read command gives the current language as output. If the language has been set to “AUTO”, the read command
returns the current language set from the SIM-card. Hence, the “AUTO”-code is never returned by the read-command.

Test command returns supported <code>s.
Defined values
<code> : (not all language codes are present in this list)

“AUTO” Read language from SIM. “Auto” is not returned by the read-command.

“sw” Swedish
“fi” Finnish
“‘da” Danish
“no” Norwegian
“de” German
“fr” French
‘es” Spanish
“it” Italian

“en” English

Implementation

Optional.
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8.31 Language Event +CLAEsurrss

Table 80: +CLAE parameter command syntax

Command Possible response(s)
+CLAE=<mode> +CME ERROR: <err>
+CLAE? +CLAE: <mode>
+CME ERROR: <err>
+CLAE=? +CLAE: (list of supported <mode>s)
+CME ERROR: <err>

Description

This command is used to enable/disable unsolicited result code +CLAV: <code>. If <mode>=1, +CLAV: <code > is
sent from the ME when the language in the ME is changed. If setting fails, a ME-@ktE, ERROR: <err> is
returned. Refer subclause 9.2 f@mrr> values.

Read command returns the current status for <mode>.
Test command returns supported <mode>s.
Defined values

<mode>:
0 Disable unsolicited result code +CLAE
1 Enable unsolicited result code +CLAE

<code> : For description see +CLAN.
Implementation

Optional.

8.32  Set Greeting Text +CSGTsurrons

Table 81: +CSGT parameter command syntax

Command Possible response(s)
+CSGT=<mode>[,<text>] +CME ERROR: <err>
+CSGT? +CSGT: <text>, <mode>
+CME ERROR: <err>
+CSGT=? +CSGT:(list of supported <mode>s),
<ltext>
+CME ERROR: <err>

Description

This command sets and activates the greeting text in the ME. The greeting text is shown in the ME display when the ME
is turned on. The command can also be used to deactivate a text. If setting fails in an ME error, +CME ERROR: <err> is
returned. Refer subclause 9.2 for <err> values.

The read command queries the current <text> and the status of the <mode> parameter

Test command returns supported <mode>s and the maximum number of characters in <text>. For example,
+CSGT: (0-1),20

Defined values

<text> : string type; A free text that shall be displayed. The text can not include <CR>

<mode>:
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0 Turn off greeting text.
1 Turn on greeting text

Implementation

Optional.

8.33 Set Voice Mail Number +CSVMsurrsss

Table 82: +CSVM parameter command syntax

Command Possible response(s)

+CSVM=<mode>[,<number>[,< |+CME ERROR: <err>

type>]]

+CSVM? +CSVM:<mode>,<number>,<type>
+CME ERROR: <err>

+CSVM=? +CSVM: (list of supported
<mode>s), (list of supported
<type>s)
+CME ERROR: <err>

Description

The number to the voice mail server is set with this command. The parameters <number> and
<type> can be left out if the parameter <mode> is set to O. If setting fails, an ME errosCME ERROR:
<err> s returned. Refer subclause 9.24err> values.

Read command returns the currently selected voice mail number and the status (i.e. enabled/disabled).
Test command returns supported <mode>s and <type>s.
Defined values
<mode>:
0 Disable the voice mail number.
1 Enable the voice mail number.
<number> : string type; Character string <0..9,+>

<type>: integer type; Type of address octet. (refer GSM 04.08 section 10.5.4.7)

129 ISDN / telephony numbering plan, national / internatianehown
145 ISDN / telephony numbering plan, international number
161 ISDN / telephony numbering plan, national number

128 - 255 Other values refer GSM 04.08 section 10.5.4.7

<type> : type of address octet in integer format (refer GSM 04.08 [8] subclause 10.5.4.7); default 145 when dialling
string includes international access code character "+", otherwise 129

Implementation

Optional.
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8.34  Ring Melody Playback +CRMPsrrses

Table 83: +CRMP action command syntax

Command Possible response(s)
+CRMP=<call type>[,<volume> +CME ERROR: <err>
[,<type>,<index>]]
+CRMP="? +CRMP: (list of supported <call
type>s),(list of supported
<volume>s),(<type0>),(list of
supported <index>s)[<CR><LF>
+CRMP: (list of supported <call
type>s),(list of supported
<volume>s),(<typel>),(list of
supported <index>s)

+CME ERROR: <err>

Description

Execution command causes the ME to playback a specific ring type. The default values for the optional parameters are
the current selected in the ME.

Test command returns the available ring melodies.
Defined values:
<call type> . integer type; manufacturer specific
<volume> : integer type value with manufacturer specific range (smallest value represents the lowest sound level)
<type>:
0 Manufacturer defined

1 User defined
<index >:integer type;

Implementation

Optional.

8.35 Master Reset +CMARsrrsss

Table 84: +CMAR action command syntax

Command Possible response(s)
+CMAR=<phone lock code> +CME ERROR: <err>
+CMAR=? +CME ERROR: <err>

Description

This command requests the ME to reset user d&user data in the phone will be reset to default values. If setting
fails, a ME error, +CME ERROR: <err>, is returned. Refer subclause 9.2 for <err> values.

If the ME is locked and this command is used, then the ME will be unlocked after the master reset.

Test command returns OK

ETSI



(GSM 07.07 version 7.3.0 Release 1998) 84 ETSI TS 100 916 V7.3.0 (1999-07)

Defined values

<phone lock code > string type; Security code (Phone Lock code) must be verified before performing the
master reset.

Implementation

Optional.

8.36 List all available AT commands +CLACsarress

Table 85: +C action command syntax

Command Possible response(s)
+CLAC <AT Commandl1> [<CR> <LF> <AT
Command2>[...]]
+CME ERROR: <err>
+CLAC="? +CME ERROR: <err>

Description
Execution command causes the ME to return one or more lines of AT Commands.
Note: This command only returns the AT commands that are available for the user.
Defined values
<AT Command >:
Defines the AT command including the prefix AT. Text shall not contain the seqde@&&> or OK<CR>
Implementation

Optional.

8.37 Informative examples

Phone Activity StatusHCPAS is a general command used to detect the presence of the ME, if there is an incoming call,
or if there is a call in progress. This command should be used before trying to operate the ME from the TE. Note that the
activity status may change at any time after the execution of +CPAS, and hence the returned value may be obsolete.
Detachment of the ME from the TA is indicated with a special final result code that indicates all errors related to the
operation of the ME. Result codeti € ME ERROR: <err> , where<err> is an integer or verbose value giving useful
information about the reason for the command failure (refer subclause "Mobile Equipment error result code +CME
ERROR").

Set Phone Functionality CFUN can be used to reset the ME or set the power consumption level of the ME by

disabling certain parts of the ME (e.g. the transmit and receive RF circuits). Mobile Equipment Controt @ (

is a command which manages access sharing between the ME and the TE to operate the user interface of the ME. It has
three subparameters which describe the access to keypad, display and indicators. Each subparameter has values for
restricting the operation of the corresponding user interface part only to the ME or only to the TE, or to give the access
for both of them.
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Keypad Control command-CKPD is used to operate the keypad of the ME. Here lies the problem of different keypad
types between manufacturers, and also between their ME models. The keypresses are sent to the ME as a string type
subparameter of this command. Each character in that string represents a key which will be logically pressed. A special
character (colon) followed by any character can be used by manufacturers (or TE application programmers) to represent
a key which is not defined in this profile. An escape character (semicolon) for direct string entering is also defined. All
text between single semicolon characters is treated as an alphanumeric entry and is not converted to keypressings. All
semicolon characters inside the text shall be duplicated in the TE and stripped back to one before entering them to the
ME. Command has also optional second and third parameters which can be used to alter the time to strike each key, and
the pause to wait between keystrokes (in tenths of a second). A special pause character (W or w) may be added in the
string type subparameter for an extra pause of the same length as given by the third subparameter. In the following
example alphanumeric mode is entered and a person predefined in the ME phonebook, "llkka", is called; each key is
struck for half a second and pauses between strokes are a tenth of a second:

AT+CKPD="@:llkka:S",5,1
OK

Display Control command+-CDIS) is used both for writing to the display text fields and for reading the current status
of the fields. Mobile equipment usually have a character set of their own, so the TA shall be able to do a conversion
between the TE and the ME character sets. TE can have several character sets and the TA must be informed of the
character set in use before starting to write or read the display. Character set is set with general command Select TE
Character SetCSCS The+CDIS=? query command is a way to get information about the length of the fields. In the
following example an ME is first queried about the supported conversions and the lengths of the fields. The response
shows there are three ten character long and two six character long fields. Then the TE character set is set to be IRA and
the current status of the display is read. The last command writes the text "Hello, I'm writing to display" in the three
fields, and keeps the contents of the two other fields same (the last two commas could also be left out).
AT+CSCS=?;+CDIS=?

+CSCS: ("IRA","PCCP850","8859-1")

+CDIS: 10,10,10,6,6

OK

AT+CSCS="IRA"

OK

AT+CDIS?

+CDIS: "RADIOLINJA"," " "Menu","Memory"

OK

AT+CDIS="IRA","Hello, I'm","writing to","display",,

OK

The writing is possible only when it is permitted by the Mobile Equipment Control Mode command (and by the
manufacturer). If a certain field is not writable (but is readable), writing to it should be ignored. The order of the text
fields should be determined by manufacturers and follow the rule: first field is in the upper left corner, second in the next
field to the right, and so on, until to the last field in the lower right corner.

Indicators can be handled with Indicator Control comma@iND). Its query command returns a short description
(abbreviation) of the purpose of the indicators and the supported values for each indicator. The setting and reading is
done similarly as with Display Control command. In the following example the indicators of a phone are queried, their
current value is read, and the value of message indicator is tried to set (but it is forbidden):.

AT+CIND=?

+CIND: ("memory",(0-2)),("call",(0,1)),("data",(0,1)),("roam",(0,1)),
("alpha”,(0,1)),("message"”,(0,1)),("index1",(0-11)),("index2",(0-11)),
("index3",(0-11)),("signal",(0-5)),("service",(0,1)),("sel1",(0,1)),
("sel2",(0,1)),("sel3",(0,1)),("battchg",(0-5))

OK

AT+CIND?

+CIND: 1,0,0,0,0,1,0,0,0,3,1,0,0,0,5
OK

AT+CIND=,,,,,0

+CME ERROR: 10

The subparameter order in the command is defined by the query command order, not by the actual display order. The
zero value of an indicator means that it is off (or in state which can be identified as "off"-state), value one means that the
indicator is on (or in a state which is more substantial than "off"-state), value two is more substantial than one, and so
on.
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To this point, only operating through the TE is covered. But when ME can be operated also through its keypad, or there
are changes in the status of the display elements, the information about these actions shall be given to the TE also. This
can be solved only with unsolicited result codes which return keypad, display text and indicator events. Each event
group has a result code of its owtCKEVreturns the key code and if the key pressed (1) or releasedC(OF Vreturns

the display text field running number (as specified by comm&ialS) and the new status of the field, ar@IEV

returns the running number of the indicator (reéf€fND) and the new value of it. In the following example number key

1 is pressed, updated on the display, released, and signal strength changes its state to five:

+CKEV: 49,1

+CDEV: 1,"1"

+CKEV: 49,0
+CIND: 10,5

Mobile Equipment Event Reporting commardCMERhas been specified for the purpose of controlling the sending of

these unsolicited result codes to the TE. Four ways are provided to handle the buffering of the result codes (see

figure 8). The first is to buffer them always. The second possibility is to discard them when in on-line data mode and
otherwise forward them directly to the TE. The third possibility is to buffer them in data mode and otherwise forward

them to the TE. The last possibility is to send them always to the TE (some inband technique - e.g. V.80 - shall be used

in data mode to send the result codes within the data). This is the first subparamétdEGEommand. Next three
subparameters are used to enable or disable each of the keypad, text field and indicator result codes. Sending codes can
be enabled either so that only events generated from the ME user interface are returned, or so that also events caused by
Keypad, Display and Indicator Control commands are returned. The fifth subparameter controls the flushing of the

buffer when the value of the first subparameter is changed to a value from one to three.

ME +CMER first
ME events (inband) subparamete r
TA A4 0
COMMAND
MODE DATA MODE
1
[ ] —
A o
o | Y | 2
i , ‘ Buffer ‘
— | ‘ 3
YV Y \4

I TE |

Figure 8: Mobile equipment event reporting
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An example of complete setup of the TA where TE takes the control of keypad, but does not want to write to display nor
control the indicators (in the start ME is powered off):

AT+CMEE=2;+CREG=1
OK
AT+CPAS

+CPAS: 5

OK

AT+CFUN=1

+CME ERROR: SIM PIN required
AT+CPIN="1234"

+CME ERROR: incorrect password
AT+CPIN="4321"

OK

AT+COPS=0,0

OK

+CREG: 1

AT+COPS?

+COPS: 0,0,"RADIOLINJA"

OK

AT+CMEC=1,0,0

OK

AT+CDIS=?;+CIND="?

+CDIS: 10,10,10,6,6

(use verboseerr> values; report registration)

(query ME status)
(ME is asleep)

(set ME to full functionality state)
(SIM requests PIN)

(user entered wrong PIN)

(correct PIN)
(ask for automatic operator selection and registration)

(registered in the network)
(get the operator name)
(take over the keypad, leave display to ME)

(query display text and indicator formats)

+CIND: (“memory",(0-2)),("call",(0,1)),("data",(0,1)),("roam",(0,1)),
("alpha",(0,1)),("message",(0,1)),("index1",(0-11)),("index2",(0-11)),
("index3",(0-11)),("signal",(0-5)),("service",(0,1)),("sel1",(0,1)),
("sel2",(0,1)),("sel3",(0,1)),("battchg",(0-5))

OK

AT+CSCS="IRA"
oK
AT+CMER=1,0,2,2,0
oK
AT+CDIS?;+CIND?

+CDIS: ™™ "  12345" "Menu","Memory"

+CIND: 1,0,0,0,0,1,0,0,0,3,1,0,0,0,5
OK

AT+CKPD="C",20

OK

+CDEV: 3,"1234"

+CDEV: 3,"™

+CDEV: 1,"RADIOLINJA"

(set TE character set for display text results)

(return display text and indicator result codes when

in command state, in data mode discard them)

(read current state of display texts and indicators)
(user had pressed number buttons before
TE took control witt+CME¢

(clear main display text '12345' by holding the
‘clear' button down two seconds)

(first only one character deleted)

(while holding continues, whole display is cleared)
(operator name comes to the display)

The start of the previous example could go as follows when ME has already been powered on but is waiting for the PIN:

AT+CMEE=2;+CREG=1
OK

AT+CPAS

+CPAS: 0

OK

AT+CPIN?

+CPIN: SIM PIN
AT+CPIN="4321"

OK

(use verboseerr> values; report registration)

(query ME status)
(ME is ready to receive commands)

(is ME asking passwords?)
(yes, SIM PIN required)

(correct PIN)

One of the most regular operations done through the ME user interface ib@tionentrol. To lessen the workload of

the TE, some direct commands for phonebook reading and writing are practical. Command Select Phonebook Memory
StoragetCPBSquery version returns supported phonebook memories, read version returns current settings, and set
version selects the memory. For GSM, the normal storages are SIM, ME and TA.

Read Phonebook Entries@PBR can be used to read either one or many phonebook locations at the same time. A
regular phonebook entry consists of three elements: memory index number, the phone number and its alphanumeric
equivalent given by the user. Query version of this returns supported index values of the selected memory, and the

maximum lengths of the number and alphanumeric elements. The query version of the Write Phonebook Entry command
(+CPBWis similar, but the action version sets or clears an entry in the phonebook. Find PhonebookHoRBES (

may be used to search alphanumeric entries starting with specific string. An example where the whole phonebook of the
ME is read, index number four is cleared, and number three is written:
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AT+CPBS=?

+CPBS: ("ME","SM") (ME and SIM have phonebooks)

OK

AT+CPBS="ME" (select ME memory)

OK

AT+CPBR=? (read index range and element lengths)
+CPBR: (1-99),30,30

OK

AT+CPBR=1,99 (read all entries but only the ones set are returned)
+CPBR: 1,"931123456",129,"llkka"

+CPBR: 2,"9501234567",129,""

+CPBR: 4,"901234567",129,"Hesari"

§£+CPBW:4;+CPBW:3,"921123456",,“TS" (clear index 4 and write index 3)
9 Mobile Equipment errors

9.1 Report Mobile Equipment error +CMEE

Table 86: +CMEE parameter command syntax

Command Possible response(s)
+CMEE=[<n>]
+CMEE? +CMEE: <n>
+CMEE=? +CMEE: (list of supportedn>s)

Description

Set command disables or enables the use of result€@ld& ERROR: <err> as an indication of an error relating to
the functionality of the ME. When enabled, ME related errors ceO8E ERROR: <err> final result code instead

of the regulaERRORinal result codeERRORSs returned normally when error is related to syntax, invalid parameters,
or TA functionality.

Test command returns values supported by the TA as a compound value.
Defined values

<n>:

(@)

disabletCME ERROR: <err> result code and us€RRORnstead
1 enablerCME ERROR: <err> result code and use numegerr> values (refer next subclause)
2 enabletCME ERROR: <err> result code and use verboserr> values (refer next subclause)
Implementation

Mandatory for<n> values 0 and 1.

9.2 Mobile Equipment error result code +CME ERROR

The operation ofCME ERROR: <err> result code is similar to the reguBRROResult code: iFCME ERROR:

<err> is the result code for any of the commands in a command line, none of the following commands in the same
command line is executed (neitteRRORor OKresult code shall be returned as a result of a completed command line
execution). The format eferr> can be either numeric or verbose. This is set with comm@MEEKrefer previous
subclause).

NOTE: ITU-T V.25ter [14] commany does not affect the format of this result code.

<err> values (numeric format followed by verbose format):
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9.2.1  General errors
0 phone failure
no connection to phone
phone-adaptor link reserved
operation not allowed
operation not supported
PH-SIM PIN required
PH-FSIM PIN required

N~ o o s~ w Nk

PH-FSIM PUK required

10 SIM not inserted

11 SIM PIN required

12 SIM PUK required

13 SIM failure

14 SIM busy

15 SIM wrong

16 incorrect password

17 SIM PIN2 required

18 SIM PUK2 required

20 memory full

21 invalid index

22 not found

23 memory failure

24 text string too long

25 invalid characters in text string

26 dial string too long

27 invalid characters in dial string

30 no network service

31 network timeout

32 network not allowed - emergency calls only
40 network personalisation PIN required

41 network personalisation PUK required

42 network subset personalisation PIN required
43 network subset personalisation PUK required

44 service provider personalisation PIN required
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45 service provider personalisation PUK required
46 corporate personalisation PIN required
47 corporate personalisation PUK required

100 unknown

9.2.2 GPRS-related errors

9.22.1 Errors related to a failure to perform an Attach

Numeric Text

103 lllegal MS (#3)

106 lllegal ME (#6)

107 GPRS services not allowed (#7)

111 PLMN not allowed (#11)

112 Location area not allowed (#12)

113 Roaming not allowed in this location area (#13)

(Values in parentheses are GSM 04.08 cause codes.)
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9222 Errors related to a failure to Activate a Context

Numeric Text

132 service option not supported (#32)

133 requested service option not subscribed (#33)
134 service option temporarily out of order (#34)
149 PDP authentication failure

(Values in parentheses are GSM 04.08 cause codes.)

9.2.2.3 Other GPRS errors
Numeric Text
150 invalid mobile class
148 unspecified GPRS error
Other values in the range 101 - 150 are reserved for use by GPRS
Also all other values below 256 are reserved

Implementation
Mandatory for numeric format codes applicable to implemented command set.

9.3 Informative examples

An example of TA responses with all threEMEEvalues when ME manufacturer identification is requested but ME is
not connected to the TA:

AT+CMEE=0 (+CME ERRORhall not be used)
OK

AT+CGMI

ERROR

AT+CMEE=1 (use numerigerr> )
OK

AT+CGMI

+CME ERROR: 1

AT+CMEE=2 (use verboseerr> )

OK

AT+CGMI

+CME ERROR: no connection to phone

10 Commands for GPRS

This clause defines commands that a TE may use to control a GPRS MT. Other aspects of a GPRS MT are described in
GSM 07.60 [34].

It is anticipated that GPRS MTs will vary widely in functionality. At one extreme, a class A MT might support multiple
PDP types as well as circuit switched data, and use multiple external networks and QoS profiles. At the other extreme a
class C MT might support only a single PDP type using a single external network, and rely on the HLR to contain the
PDP context definition.

A comprehensive set of GPRS-specifc commands is defined in clause 10.1 to provide the flexibility needed by the more
complex MT. The commands are designed to be expandable to accommodate new PDP types and interface protocols,
merely by defining new values for many of the parameters. Multiple contexts may be activated if the interface link-layer
protocol is able to support them. The commands use the extended information and error message capabilities described
in this specification.

For MTs of intermediate complexity, most commands have simplified forms where certain parameters may be omitted.
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For the simplest MTs, and for backwards compatibility with existing communications software, it is possible to control
access to the GPRS using existing modem-compatible commands. A special dial-string syntax is defined for use with the
D command. This "modem compatible" mode of operation is described in subclause 10.2.

A discussion on the interaction of the AT commands, GPRS Management and Packet Data Protocols, together with
examples of command sequences for a number of applications may be found in GSM 07.60 [34].

10.1 Commands specific to MTs supporting the GPRS

10.1.1 Define PDP Context +CGDCONT

Table 87: +CGDCONT parameter command syntax

Command Possible response(s)
+CGDCONT=[<cid> [,<PDP_type> [,<APN> OK

[,[<PDP_addr> [,<d_comp> [,<h_comp> ERROR

[.<pd1>[,...[,pdN]IIIN]

+CGDCONT? +CGDCONT: <cid>, <PDP_type>,

<APN><PDP_addr>, <data_comp>,
<head_comp>[,<pd1>[,...[,pdN]]]
[<CR><LF>+CGDCONT: <cid>, <PDP_type>,
<APN><PDP_addr>, <data_comp>,
<head_comp>[,<pd1>[,...[,pdN]]]

[...]]

+CGDCONT=? +CGDCONT:(range of supportedcid> s),
<PDP_type>,,, (list of supporteckd_comp>s),
(list of supportecch_comp>s)[, (list of supported
<pdl>g9)[,...[, (list of supportecpdN>s)]]]
[<CR><LF>+CGDCONT: (range of supportedcid> s),
<PDP_type>,,, (list of supporteckd_comp>s),
(list of supportecch_comp>s)[, (list of supported
<pd1>9)[,...[, (list of supporteckpdN>s)]]]

[...]]

ETSI



(GSM 07.07 version 7.3.0 Release 1998) 93 ETSI TS 100 916 V7.3.0 (1999-07)

Description

The set command specifies PDP context parameter values for a PDP context identified by the (local) context
identification parametexcid> . The number of PDP contexts that may be in a defined state at the same time is given
by the range returned by the test command.

A special form of the set command, +CGDCONKeid> causes the values for context numbeid> to become
undefined.

The read command returns the current settings for each defined context.

The test command returns values supported as a compound value. If the MT supports several PDP types,
<PDP_type> , the parameter value ranges for eaPIDP_type> are returned on a separate line.

Defined values

<cid> : (PDP Context Identifier) a numeric parameter which specifies a particular PDP context definition. The
parameter is local to the TE-MT interface and is used in other PDP context-related commands. The range of
permitted values (minimum value = 1) is returned by the test form of the command.

<PDP_type> : (Packet Data Protocol type) a string parameter which specifies the type of packet data protocol

X25 ITU-T/CCITT X.25 layer 3

IP Internet Protocol (IETF STD 5)

OSPIH Internet Hosted Octet Stream Protocol
PPP Point to Point Protocol (IETF STD 51)

<APN> (Access Point Name) a string parameter which is a logical name that is used to select the GGSN or the
external packet data network.

If the value is null or omitted, then the subscription value will be requested.
<PDP _address> : a string parameter that identifies the MT in the address space applicable to the PDP.

If the value is null or omitted, then a value may be provided by the TE during the PDP startup procedure or,
failing that, a dynamic address will be requested.

The read form of the command will continue to return the null string even if an address has been allocated during
the PDP startup procedure. The allocated address may be read using the +CGPADDR command.

<d_comp>: a numeric parameter that controls PDP data compression
0 - off (default if value is omitted)
1-on
Other values are reserved.

<h_comp>: a numeric parameter that controls PDP header compression
0 - off (default if value is omitted)
1-on
Other values are reserved.

NOTE. At present only one data compression algorithm (V.42bis) is provided in SNDCP. If and when other
algorithms become available, a command will be provided to select one or more of these.

<pdl>, ... <pdN>: zero to N string parameters whose meanings are specific to the <PDP_type>

For PDP type OSP:IHOSS the following parameters are defined:

<pdl> = <host> the fully formed domain name extended hostname of the Internet host
<pd2> = <port> the TCP or UDP port on the Internet host

<pd3> = <protocol> the protocol to be used over IP on the Internet - "TCP" or "UDP

Implementation

Mandatory unless only a single subscribed context is supported.
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10.1.2 Quality of Service Profile (Requested) +CGQREQ

Table 88: +CGQREQ parameter command syntax

Command Possible Response(s)

+CGQREQ=fcid> [,<precedence > [,<delay> OK

[,<reliability.> [,<peak> [,<mean>]]]]]] ERROR

+CGQREQ? +CGQREQ: <cid>, <precedence >, <delay>,

<reliability>, <peak>, <mean>
[<CR><LF>+CGQREQ: <cid>, <precedence >,
<delay>, <reliability.>, <peak>, <mean>

[...]]

+CGQREQ="? +CGQREQ: <PDP_type>, (list of supported
<precedence>s), (list of supported
<delay>s), (list of supported

<reliability>s) , (list of supported

<peak>s), (list of supported <mean>s)
[<CR><LF>+CGQREQ: <PDP_type>, (list of
supported <precedence>s), (list of
supported <delay>s), (list of supported
<reliability>s) , (list of supported

<peak>s), (list of supported <mean>s)

Description

This command allows the TE to specify a Quality of Service Profile that is used when the MT sends an Activate PDP
Context Request message to the network.

The set command specifies a profile for the context identified by the (local) context identification paresitster,

Since this is the same parameter that is used in the +CGDCONT command, the +CGQREQ command is effectively an
extension to the +CGDCONT command. The QoS profile consists of a number of parameters, each of which may be set
to a separate value.

A special form of the set command, +CGQRECE> causes the requested profile for context nurdbatr> to
become undefined.

The read command returns the current settings for each defined context.

The test command returns values supported as a compound value. If the MT supports several PDP types, the parameter
value ranges for each PDP type are returned on a separate line.

Defined values

<cid> : a numeric parameter which specifies a particular PDP context definition (see +CGDCONT command).
The following parameters are defined in GSM 03.60 -

<precedence> :a numeric parameter which specifies the precedence class

<delay> : a numeric parameter which specifies the delay class

<reliability> : a numeric parameter which specifies the reliability class

<peak> : a numeric parameter which specifies the peak throughput class

<mean>; a numeric parameter which specifies the mean throughput class
If a value is omitted for a particular class then the value is considered to be unspecified.

Implementation
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Optional. If the command is not implemented then all the values are considered to be unspecified.

10.1.3 Quality of Service Profile (Minimum acceptable) +CGQMIN

Table 89: +CGQMIN parameter command syntax

Command Possible Response(s)

+CGQMIN=[<cid> [,<precedence > [,<delay> OK

[,<reliability.> [,<peak> [,<mean>]]]]]] ERROR

+CGQMIN? +CGQMIN: <cid>, <precedence >, <delay>,

<reliability>, <peak>, <mean>
[<CR><LF>+CGQMIN: <cid>, <precedence >,
<delay>, <reliability.>, <peak>, <mean>

[...]]

+CGQMIN=? +CGQMIN: <PDP_type>, (list of supported
<precedence>s), (list of supported
<delay>s), (list of supported
<reliability>s) , (list of supported
<peak>s), (list of supported <mean>s)
[<CR><LF>+CGQMIN: <PDP_type>, (list of
supported <precedence>s), (list of
supported <delay>s), (list of supported
<reliability>s) , (list of supported

<peak>s), (list of supported <mean>s)

.|

Description

This command allows the TE to specify a minimum acceptable profile which is checked by the MT against the
negotiated profile returned in the Activate PDP Context Accept message.

The set command specifies a profile for the context identified by the (local) context identification paresitster,

Since this is the same parameter that is used in the +CGDCONT command, the +CGQMIN command is effectively an
extension to the +CGDCONT command. The QoS profile consists of a number of parameters, each of which may be set
to a separate value.

A special form of the set command, +CGQMINeid> causes the minimum acceptable profile for context number
<cid> to become undefined. In this case no check is made against the negotiated profile.

The read command returns the current settings for each defined context.

The test command returns values supported as a compound value. If the MT supports several PDP types, the parameter
value ranges for each PDP type are returned on a separate line.

Defined values

<cid> : a numeric parameter which specifies a particular PDP context definition (see +CGDCONT command).
The following parameters are defined in GSM 03.60 -

<precedence> :a numeric parameter which specifies the precedence class

<delay> : a numeric parameter which specifies the delay class

<reliability> : a numeric parameter which specifies the reliability class

<peak> : a numeric parameter which specifies the peak throughput class

<mean>; a numeric parameter which specifies the mean throughput class

If a value is omitted for a particular class then this class is not checked.
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Implementation

Optional. If the command is not implemented then no check is made against the negotiated profile.

10.1.4 GPRS attach or detach +CGATT

Table 90: CGATT action command syntax

Command Possible Response(s)
+CGATT= [<state> ] OK
ERROR
+CGATT? +CGATT:<state>
+CGATT="? +CGATT: (list of supportedstate> s)
Description

The execution command is used to attach the MT to, or detach the MT from, the GPRS service. After the command has
completed, the MT remains in V.25ter command state. If the MT is already in the requested state, the command is
ignored and the OK response is returned. If the requested state cannot be achieved, an ERROR or +CME ERROR
response is returned. Extended error responses are enabled by the +CMEE command.

Any active PDP contexts will be automatically deactivated when the attachment state changes to detached.
The read command returns the current GPRS service state.
The test command is used for requesting information on the supported GPRS service states.

NOTE: This command has the characteristics of both the V.25ter action and parameter commands. Hence it has
the read form in addition to the execution/set and test forms.

Defined Values

<state> :indicates the state of GPRS attachment
0 - detached
1 - attached
Other values are reserved and will result in an ERROR response to the execution command.

Implementation

Optional.

10.1.5 PDP context activate or deactivate +CGACT

Table 91: CGACT action command syntax

Command Possible Response(s)
+CGACTH<state> [,<cid>[,<cid>][,...]]]] OK

ERROR
+CGACT? +CGACT<cid>, <state>

[<CR><LF>+CGACT:<cid>, <state>
[...]1

+CGACT="? +CGACT: (list of supportecstate> s)

Description
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The execution command is used to activate or deactivate the specified PDP context (s). After the command has
completed, the MT remains in V.25ter command state. If any PDP context is already in the requested state, the state for
that context remains unchanged. If the requested state for any specified context cannot be achieved, an ERROR or
+CME ERROR response is returned. Extended error responses are enabled by the +CMEE command. If the MT is not
GPRS attached when the activation form of the command is executed, the MT first performs a GPRS attach and them
attempts to activate the specified contexts. If the attach fails then the MT responds with ERROR or, if extended error
responses are enabled, with the appropriate failure-to-attach error message.

If no <cid>s are specified the activation form of the command activates all defined contexts.

If no <cid>s are specified the deactivation form of the command deactivates all active contexts.

The read command returns the current activation states for all the defined PDP contexts.

The test command is used for requesting information on the supported PDP context activation states.

NOTE. This command has the characteristics of both the V.25ter action and parameter commands. Hence it has
the read form in addition to the execution/set and test forms.

Defined Values

<state> : indicates the state of PDP context activation
0 - deactivated
1 - activated
Other values are reserved and will result in an ERROR response to the execution command.

<cid> : a numeric parameter which specifies a particular PDP context definition (see +CGDCONT
command).+CGDCONT

Implementation

Optional.
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10.1.6 Enter data state +CGDATA

Table 92: +CGDATA action command syntax

Command Possible Response(s)
+CGDATA=[<L2P> ,[<cid> [,<cid> [,...]]]] CONNECT

ERROR
+CGDATA=? +CGDATA: (list of supportegL2P>s)
Description

The execution command causes the MT to perform whatever actions are necessary to establish communication between
the TE and the network using one or more GPRS PDP types. This may include performing a GPRS attach and one or
more PDP context activations. If tkk2P> parameter value is unacceptable to the MT, the MT shall return an ERROR

or +CME ERROR response. Otherwise, the MT issues the intermediate result code CONNECT and enters V.25ter
online data state.

Commands following +CGDATA command in the AT command line shall not be processed by the MT.

The detailed behaviour after the online data state has been entered is dependent on the PDP type. It is described briefly
in GSM 07.60 and in more detail in GSM 09.61 and the specifications for the relevant PDPs. GPRS attachment and
PDP context activation procedures may take place prior to or during the PDP startup if they have not already been
performed using the +CGATT and +CGACT commands.

If context activation takes place during the PDP startup, one or more <cid>s may be specified in order to provide the
information needed for the context activation request(s).

During each PDP startup procedure the MT may have access to some or all of the following information -
The MT may have a priori knowledge, for example, it may implement only one PDP type.
The command may have provided<dr2P> parameter value.
The TE may provide a PDP type and/or PDP address to the MT during in the PDP startup procedure.
If any of this information is in conflict, the command will fail.

Any PDP type and/or PDP address present in the above information shall be compared with the PDP type and/or PDP
address in any context definitions specified in the command in the order in which their <cid>s appear. For a context
definition to match -

The PDP type must match exactly.

The PDP addresses are considered to match if they are identical or if either or both addresses are unspecified. For
example, a PPP NCP request specifying PDP type = IP and no PDP address would cause the MT to search
through the specified context definitions for one with PDP type = IP and any PDP address.

The context shall be activated using the matched value for PDP type and a static PDP address if available, together with
the other information found in the PDP context definition. If a static PDP address is not available then a dynamic
address is requested.

If no <cid> is given or if there is no matching context definition, the MT shall attempt to activate the context with
whatever information is available to the MT. The other context parameters shall be set to their default values.

If the activation is successful, data transfer may proceed.

After data transfer is complete, and the layer 2 protocol termination procedure has completed successfully, the V.25ter
command state is re-entered and the MT returns the final result code OK.

In the event of an erroneous termination or a failure to start up, the V.25ter command state is re-entered and the MT
returns the final result code NO CARRIER or, if enabled, +CME ERROR. Attach, activate and other errors may be
reported.
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The test command is used for requesting information on the supported layer 2 protocols.
This command may be used in both normal and modem compatibility modes.
Defined Values

<L2P>: a string parameter that indicates the layer 2 protocol to be used between the TE and MT
NULL  none, for PDP type OSP:IHOSS

PPP Point-to-point protocol for a PDP such as IP

PAD character stream for X.25 character (triple X PAD) mode

X25 X.25 L2 (LAPB) for X.25 packet mode

M-xxxx manufacturer-specific protocol (xxxx is an alphanumeric string)

If the value is omitted, the layer 2 protocol is unspecified. Other values are reserved and will result in an ERROR
response.

<cid> : a numeric parameter which specifies a particular PDP context definition (see +CGDCONT command).
Implementation

Optional if the D (dial) command can be used to specify GPRS operation.

10.1.7 Configure local Octet Stream PAD parameters +CGCLOSP

Table 93: CGCLOSP parameter command syntax

Command Possible Response(s)
+CGCLOSP=kparm>, <value> | OK

ERROR
+CGCLOSP? +CGCLOSP: <parm>, <value>

[<CR><LF>+CGCLOSP: <parm>, <value>>
[..0]

+CGCLOSP=? +CGCLOSP: <parm>, (list of supported
<value>s)

[<CR><LF>+CGCLOSP: <parm>, (list of
supported <value>s)

Description

The set command sets the value of a specified OSP PAD parameter in the local PAD. The set of parameters to be
supported is listed in the OSP protocol specification.

Setting the maximum sizes for the local Packet Assembly and Disassembly buffers will cause corresponding values for
the GGSN relay buffers to be negotiated.

The read command returns, one per line, the value of each of the supported parameters.
The test command returns, one per line, the permitted range of values for each of the supported parameters.
Defined values

<parm>: a numeric parameter which specifies the PAD parameter to be configured

<value> : a numeric parameter which specifies the value to which PAD parameter is to be set
If <value> is omitted for a particular parameter thgrarm> is set to the OSP-defined default, if any.
Implementation

Optional.
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10.1.8 Show PDP address +CGPADDR

Table 94: +CGPADDR action command syntax

Command Possible response(s)
+CGPADDR=[<c|+CGPADDR: <cid>,<PDP_addr>
id> [,<cid> [<CR><LF>+CGPADDR: <cid>,<PDP_addr>

[0 L.

+CGPADDR=? +CGPADDR: (list of defined <cid>s)

Description

The execution command returns a list of PDP addresses for the specified context identifiers.
The test command returns a list of defir@ill> s.

Defined values

<cid> : a numeric parameter which specifies a particular PDP context definition (see +CGDCONT command).
If no <cid> is specified, the addresses for all defined contexts are returned.

<PDP_address> : a string that identifies the MT in the address space applicable to the PDP. The address may
be static or dynamic. For a static address, it will be the one set by the +CGDCONT command when the context
was defined. For a dynamic address it will be the one assigned during the last PDP context activation that used
the context definition referred to kyid> . <PDP_address> is omitted if none is available.

Implementation

Optional.

ETSI



(GSM 07.07 version 7.3.0 Release 1998) 101 ETSI TS 100 916 V7.3.0 (1999-07)

10.1.9 Automatic response to a network request for PDP context activation

+CGAUTO
Table 95: CGAUTO parameter command syntax
Command Possible response(s)
+CGAUTO=[<n>] |OK
ERROR
+CGAUTO? +CGAUTO=<n>
+CGAUTO="? +CGAUTO: (list of supportedn>s)

Description

The set command disables or enables an automatic positive response (auto-answer) to the receipt of a Request PDP
Context Activation message from the network. It also provides control over the use of the V.25ter basic commands 'S0',
'A and 'H' for handling network requests for PDP context activation. The setting does not affect the issuing of the
unsolicited result code RING or +CRING.

The test command returns the valuesmw$ supported by the MT as a compound value.

When the +CGAUTO=0 command is received, the MT shall not perform a GPRS detach if it is attached. Subsequently,
when the MT announces a network request for PDP context activation by issuing the unsolicited result code RING or
+CRING, the TE may manually accept or reject the request by issuing the +CGANS command or may simply ignore the
network request.

When the +CGAUTO=1 command is received, the MT shall attempt to perform a GPRS attach if it is not already
attached. Failure will result in ERROR or, if enabled, +CME ERROR being returned to the TE. Subsequently, when the
MT announces a network request for PDP context activation by issuing the unsolicited result code RING or +CRING to
the TE, this is followed by the intermediate result code CONNECT. The MT then enters V.25ter online data state and
follows the same procedure as it would after having received a +CGANS=1 with no <L2P> or <cid> values specified.

Defined values

<n>:
0 turn off automatic response for GPRS only
1 turn on automatic response for GPRS only
2 modem compatibility mode, GPRS only
3 modem compatibility mode, GPRS and circuit switched calls (default)

For <n> = 0 GPRS network requests are manually accepted or rejected by the +CGANS command.
For <n> =1 GPRS network requests are automatically accepted according to the description above.

For <n> = 2, automatic acceptance of GPRS network requests is controlled by the 'SO' command. Manual control uses
the 'A" and 'H' commands, respectively, to accept and reject GPRS requests. (+CGANS may also be used.) Incoming
circuit switched calls can be neither manually nor automatically answered.

For <n> = 3, automatic acceptance of both GPRS network requests and incoming circuit switched calls is controlled by
the 'SO' command. Manual control uses the 'A" and 'H' commands, respectively, to accept and reject GPRS requests.
(+CGANS may also be used.) Circuit switched calls are handled as described elsewhere in this specification.

Implementation

Optional. If not implemented, the MT shall behave according to the case of <n> = 3.
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10.1.10 Manual response to a network request for PDP context activation

+CGANS
Table 96: CGANS action command syntax

Command Possible response(s)

+CGANS=kKresponse>, OK

[<L2P> ,[<cid> ]]] ERROR

+CGANS=? +CGANS: (list of supported
<response> s), (list of supported
<L2P>s)

Description

The execution command requests the MT to respond to a network request for GPRS PDP context activation which has
been signalled to the TE by the RING or +CRING: unsolicited result codesrébponse> parameter allows the TE
to accept or reject the request.

If <response> is 0, the request is rejected and the MT returns OK to the TE.
If <response> is 1, the following procedure is followed by the MT.
Commands following the +CGANS command in the AT command line shall not be processed by the MT.

If the <L2P> parameter value is unacceptable to the MT, the MT shall return an ERROR or +CME ERROR response.
Otherwise, the MT issues the intermediate result code CONNECT and enters V.25ter online data state.

The detailed behaviour after the online data state has been entered is dependent on the PDP type. It is described briefly
in GSM 07.60 and in more detail in GSM 09.61 and the specifications for the relevant PDPs. PDP context activation
procedures shall take place prior to or during the PDP startup.

One or more <cid>s may be specified in order to provide the values needed for the context activation request.

During the PDP startup procedure the MT has the PDP type and the PDP address provided by the network in the
Request PDP Context Activation message. The MT may also have some or all of the following information -

The MT may have a priori knowledge, for example, it may implement only one PDP type.

The command may have provided<dr?P> parameter value.

The TE may provide one or both of PDP type and PDP address to the MT in the PDP startup.
If any of this information is in conflict, the command will fail.

If one or more <cid> is given then an attempt shall be made to identify an appropriate context definition by matching the
PDP type and PDP address in the network request with the PDP type and PDP address in each of the specified context
definitions (in the order in which their <cid>s appear in the command) as follows -

The PDP type must match exactly.

The PDP addresses are considered to match if they are identical or if the address in the context definition is
unspecified.

The context shall be activated using the values for PDP type and PDP address provided by the network, together with
the other information found in the PDP context definition. An APN may or may not re required, depending on the
application.

If no <cid> is given or if there is no matching context definition, the MT will attempt to activate the context using the
values for PDP type and PDP address provided by the network, together with any other relevant information known to
the MT. The other context parameters will be set to their default values.

If the activation is successful, data transfer may proceed.
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After data transfer is complete, and the layer 2 protocol termination procedure has completed successfully, the V.25ter
command state is re-entered and the MT returns the final result code OK

In the event of an erroneous termination or a failure to startup, the V.25ter command state is re-entered and the MT
returns the final result code NO CARRIER or, if enabled, +CME ERROR. Attach, activate and other errors may be
reported. It is also an error to issue the +CGANS command when there is no outstanding network request.

NOTE: This is not the same as if the MT issues a +CGDATA (or +CGACT) command after receiving a +CRING
unsolicited result code. A +CGDATA (or +CGACT) does not command the MT to acknowledge the
network request but rather to make a new request for context activation. The network request would be
ignored.

The test command returns the valuesmisponse> and<L2P> supported by the MT as compound values.
This command may be used in both normal and modem compatibility modes.
Defined values

<response> :is a numeric parameter which specifies how the request should be responded to.

0 reject the request
1 accept and request that the PDP context be activated

If <response> is omitted it is assumed to be 0. Other values are reserved and will result in the ERROR response.

<L2P>: a string parameter which indicates the layer 2 protocol to be used (see +CGDATA command).

<cid> : a numeric parameter which specifies a particular PDP context definition (see +CGDCONT command).
Implementation

Optional.

10.1.11 GPRS mobile station class +CGCLASS

Table 97: CGCLASS parameter command syntax

Command Possible Response(s)
+CGCLASS= kclass> | OK
ERROR
+CGCLASS? +CGCLASS<class>
+CGCLASS=? +CGCLASS: (list of supportedlass> s)
Description

The set command is used to set the MT to operate according to the specified GPRS mobile class. If the requested class is
not supported, an ERROR or +CME ERROR response is returned. Extended error responses are enabled by the +CMEE
command.

The read command returns the current GPRS mobile class.

The test command is used for requesting information on the supported GPRS mobile classes.
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Defined Values

<class> : a string parameter which indicates the GPRS mobile class (in descending order of functionality)
A class A (highest)
B class B
C class C in GPRS and circuit switched alternate mode
CG class Cin GPRS only mode
CC class C in circuit switched only mode (lowest)

Other values are reserved and will result in an ERROR response to the set command.

If the MT is GPRS attached when the set command is issued withss> = CC specified, a detach request shall be
sent to the network.

Implementation

Optional.

10.1.12 Configure local triple-X PAD parameters +CGCLPAD

Table 98: CGCLPAD parameter command syntax

Command Possible Response(s)
+CGCLPAD=kparm>, <value> ] OK

ERROR
+CGCLPAD? +CGCLPAD: <parm>, <value>

[<CR><LF>+CGCLPAD: <parm>, <value>>
[...1]

+CGCLPAD=? +CGCLPAD: <parm>, (list of supported
<value>s)

[<CR><LF>+CGCLPAD: <parm>, (list of
supported <value>s)

Description

The set command sets the value of a specified X.3 PAD parameter in the local PAD. A minimum set of parameters to be

supported is listed in GSM 07.60.
The read command returns, one per line, the value of each of the supported parameters.
The test command returns, one per line, the permitted range of values for each of the supported parameters.
Defined values
<parm>: a numeric parameter which specifies the X.3 parameter to be configured
<value> : a numeric parameter which specifies the value to which the X.3 parameter is to be set
If <value> is omitted for a particular class theparm> is set to the X.3-defined default, if any.
Implementation

Optional.
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10.1.13 GPRS event reporting +CGEREP

Table 99: CGEREP parameter command syntax

Command Possible response(s)
+CGEREP=[<mode>[,<bfr>]] OK|
ERROR
+CGEREP? +CGEREP: <mode>,<bfr>
+CGEREP=? +CGEREP: ( list of supporteckmode>s),( list of supported
<bfr> )

Description

Set command enables or disables sending of unsolicited result ¢@d&EY: XXX from MT to TE in the case of
certain events occurring in the GPRS MT or the netwamkode> controls the processing of unsolicited result codes
specified within this commanetbfr> controls the effect on buffered codes wkemode> 1 or 2 is entered. If a
setting is not supported by the MERRORr +CME ERROR:is returned.

Read command returns the current mode and buffer settings

Test command returns the modes and buffer settings supported by the MT as compound values.

Defined values

<mode>:

0 buffer unsolicited result codes in the MT; if MT result code buffer is full, the oldest ones can be discarded. No
codes are forwarded to the TE.

1 discard unsolicited result codes when MT-TE link is reserved (e.g. in on-line data mode); otherwise forward them
directly to the TE

2 Dbuffer unsolicited result codes in the MT when MT-TE link is reserved (e.g. in on-line data mode) and flush them
to the TE when MT-TE link becomes available; otherwise forward them directly to the TE

<bfr> :

0 MT buffer of unsolicited result codes defined within this command is cleared<mhede> 1 or 2 is entered

1 MT buffer of unsolicited result codes defined within this command is flushed to the TE<wiloele> 1 or 2 is

entered QKresponse shall be given before flushing the codes)

Defined events

The following unsolicited result codes and the corresponding events are defined -

+CGEV: REJECT <PDP_type>, <PDP_addr>

A network request for PDP context activation occurred when the MT was unable to report it to the TE with a
+CRING unsolicited result code and was automatically rejected.

+CGEV: NW REACT <PDP_type>, <PDP_addr>, [<cid>]

The network has requested a context reactivation<thie> that was used to reactivate the context is provided
if known to the MT.

+CGEV: NW DEACT <PDP_type>, <PDP_addr>, [<cid>]

The network has forced a context deactivation. 9tid> that was used to activate the context is provided if
known to the MT.
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+CGEV: ME DEACT <PDP_type>, <PDP_addr>, [<cid>]

The mobile equipment has forced a context deactivation<Tidk- that was used to activate the context is
provided if known to the MT.

+CGEV: NW DETACH

The network has forced a GPRS detach. This implies that all active contexts have been deactivated. These are not
reported separately.

+CGEV: ME DETACH

The mobile equipment has forced a GPRS detach. This implies that all active contexts have been deactivated.
These are not reported separately.

+CGEV: NW CLASS <class>

The network has forced a change of MS class. The highest available class is reported (see +CGCLASS).

+CGEV: ME CLASS <class>

The mobile equipment has forced a change of MS class. The highest available class is reported (see
+CGCLASS).

Implementation

Optional.

10.1.14 GPRS network registration status +CGREG

Table 100: CGREG parameter command syntax

Command Possible response(s)
+CGREG=[<n>]
+CGREG? +CGREG: <n>,<stat>[,<lac>,<ci>]
+CME ERROR: <err>
+CGREG="? +CGREG: ( list of supporteckn>s)

Description

The set command controls the presentation of an unsolicited resut CGREG: <stat> when<n>=1 and there is
a change in the MT's GPRS network registration status, or#€0G&REG: <stat>[,<lac>,<ci>] when<n>=2
and there is a change of the network cell.

NOTE. If the GPRS MT also supports circuit mode services, the +CREG command and +CREG: result code
apply to the registration status and location information for those services.

The read command returns the status of result code presentation and ar<stger which shows whether the
network has currently indicated the registration of the MT. Location information elexiaots and<ci> are
returned only whern>=2 and MT is registered in the network.
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Defined values
<n>:
0 disable network registration unsolicited result code
1 enable network registration unsolicited result ce@&REG: <stat>

2 enable network registration and location information unsolicited resultt60GREG:
<stat>[,<lac>,<ci>]

<stat>

0 not registered, ME is not currently searching a new operator to register to

1 registered, home network

2 not registered, but ME is currently searching a new operator to register to

3 registration denied

4 unknown

5 registered, roaming
<lac> : string type; two byte location area code in hexadecimal format (e.g. "00C3" equals 195 in decimal)
<ci> : string type; two byte cell ID in hexadecimal format

Implementation

Optional.

10.1.15 Select service for MO SMS messages +CGSMS

Table 101: CGSMS parameter command syntax

Command Possible Response(s)
+CGSMS= kservice> | OK
ERROR
+CGSMS? +CGSMSkservice>
+CGSMS=? +CGSMS: (list of currently availakiservice> s)
Description

The set command is used to specify the service or service preference that the MT will use to send MO SMS messages.
The read command returns the currently selected service or service preference.

The test command is used for requesting information on the currently available services and service preferences.

Defined Values

<service> :a numeric parameter which indicates the service or service preference to be used
0 GPRS
1 circuit switched
2 GPRS preferred (use circuit switched if GPRS not available)
3 circuit switched preferred (use GPRS if circuit switched not available)
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Other values are reserved and will result in an ERROR response to the set command.
Implementation

Optional.

10.2 Modem compatibility commands
This subclause describes how existing AT commands, designed for use with a modem, may be used to control a GPRS

MT. This is to provide backwards compatibility with existing communications software. For new applications it is
recommended that the GPRS-specific commands, described in previous subclauses, be used.

10.2.1 MT originated PDP context activation

In this mode of operation, the MT behaves like an originating modem and accepts the normal V.25ter commands
associated with placing and clearing a call. If GPRS-specific configuration commands are required, they may be sent to
the MT as part of the modem initialisation commands.

10.2.1.1 Request GPRS service 'D'

Table 102: D command syntax

Command Possible Response(s)
D*<GPRS_SC>[*[<called_address>] CONNECT
[*[<L2P>][*[<cid>]]]1# ERROR

Description

The V.25ter 'D' (Dial) command causes the MT to enter the V.25ter online data state and, with the TE, to start the
specified layer 2 protocol. The MT shall return CONNECT to confirm acceptance of the command prior to entering the
V.25ter online data state. No further commands may follow on the AT command line.

When the layer 2 protocol has terminated, either as a result of an orderly shut down of the PDP or an error, the MT shall
enter V.25ter command state and return the NO CARRIER final result code.

If <L2P> and<cid> are supported, their usage shall be the same as in the +CGDCONT command. The +CGDCONT
command may be used in the modem initialisation AT command string to set values for for PDP type, APN, QoS etc..

This command may be used in both normal and modem compatibility modes.
NOTE. The dial string conforms to the syntax specified in GSM 02.30.
Defined Values
<GPRS_SC>(GPRS Service Code) a digit string (value 99) which identifies a request to use the GPRS

<called_address> : a string that identifies thecalled party in the address space applicable to the PDP. For
communications software that does not support arbitrary characters in the dial string, a numeric equivalent may
be used. Also, the character comma',' may be used as a substitute for the character period ".".
For PDP type OSP:IHOSS, the following syntax may be usedcfdted_address>

[<host>][@[<port>][@[<protocol>]]]

where <host>, <port> and <protocol> are defined in the +CGDCONT description. For communications software
that does not support arbitrary characters in the dial string, a numeric equivalent to the hostname may be used.
However, this should be avoided if at all possible.

<L2P>: a string which indicates the layer 2 protocol to be used (see +CGDATA command). For communications
software that does not support arbitrary characters in the dial string, the following numeric equivalents shall be

used:
0 NULL
1 PPP
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2 PAD
3 X25
Ayyyy M-XXXX
Other values are reserved and will result in an ERROR response
<cid> : a digit string which specifies a particular PDP context definition (see +CGDCONT command).
Implementation

Optional if the +CGDATA command is supported. If the D command is provided, then support for
<called_address> ,<L2P> and<cid> are optional. If they are not supported but values are provided by the TE,
the values shall be ignored and this shall not constitute an error.

10.2.2 Network requested PDP context activation

In this mode of operation, the MT behaves like an answering modem and accepts the normal V.25ter commands
associated with answering a call. If GPRS-specific configuration commands are required, they may be sent to the MT as
part of the modem initialisation commands.

The +CGAUTO command is used to select modem compatibility mode.

10.2.2.1 Automatic response to a network request for PDP context activation 'S0’

The V.25ter 'SO=n' (Automatic answer) command may be used to turn off (n=0) and on (n>0) the automatic response to
a network request for a PDP context activation.

When the 'SO=n' (n>0) command is received, the MT shall attempt to perform a GPRS attach if it is not already
attached. Failure will result in ERROR being returned to the TE. Subsequently, the MT will announce a network
request for PDP context activation by issuing the unsolicited result code RING to the TE, followed by the intermediate
result code CONNECT. The MT then enters V.25ter online data state and follows the same procedure as it would after
having received a +CGANS=1 with no <L2P> or <cid> values specified.

NOTE. The 'SO=n'(n=0) command does not perform an automatic GPRS detach.
Implementation

Optional.

10.2.2.2 Manual acceptance of a network request for PDP context activation 'A'

The V.25ter ‘A’ (Answer) command may be used to accept a network request for a PDP context activation announced by
the unsolicited result code RING. The MT responds with CONNECT, enters V.25ter online data state and follows the
same procedure as it would after having received a +CGANS=1 with no <L2P> or <cid> values specified. It is an error
to issue the 'A' command when there is no outstanding network request.

Implementation

Optional.

10.2.2.3 Manual rejection of a network request for PDP context activation 'H'

The V.25ter 'H' or 'HO' (On-hook) command may be used to reject a network request for PDP context activation
announced by the unsolicited result code RING. The MT responds with OK. It is an error to issue the 'H' command
when there is no outstanding network request.

NOTE: This is an extension to the usage of the 'H' command that is described in ITU-T V.25ter.
Implementation

Optional.
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Annex A (normative):
Summary of commands from other standards

Summary of ITU-T Recommendation V.25ter [14] commands applicable to GSM:

Table A.1: V.25ter commands applicable to GSM

Name | V.25ter Description Subclauses in this

section TS

&C 6.2.8 Circuit 109 (Received line signal detector) Behaviour 4.3.

&D 6.2.9 Circuit 108 (Data terminal ready) Behaviour 4.3.

&F 6.1.2 Set to Factory-defined Configuration 5.8./ 3.

+DR 6.6.2 Data Compression Reporting 6.20.

+DS 6.6.1 Data Compression 6.20.

+GCAP [6.1.9 Request Complete Capabilities List 5.8.

+GCl  16.1.10 | Country of Installation 5.8.

+GMI |6.14 Request Manufacturer Identification 5.8./5.1.

+GMM  [6.1.5 Request Model Identification 5.8./5.2.

+GMR  16.1.6 Request Revision Identification 5.8./5.3.

+GOl  16.1.8 Request Global Object Identification 5.8.

+GSN  |6.1.7 Request Product Serial Number Identification 5.8./5.4.

+ICF  16.2.11 | DTE-DCE Character Framing 4.3.

+IFC  16.2.12 | DTE-DCE Local Flow Control 4.3.

+ILRR 16.2.13 | DTE-DCE Local Rate Reporting 4.3.

+IPR 6.2.10 Fixed DTE Rate 4.3.

A 6.3.5 Answer 6.19./ 6.6.

D 6.3.1 Dial 6.1.-6.4./ 6.6.

E 6.2.4 Command Echo 4.3.

H 6.3.6 Hook Control 6.19./ 6.5./ 6.6.

| 6.1.3 Request Identification Information 5.8.

L 6.3.13 Monitor Speaker Loudness 6.19.

M 6.3.14 | Monitor Speaker Mode 6.19.

9 6.3.7 Return to Online Data State 6.19.

P 6.3.3 Select Pulse Dialling 6.19.

Q 6.2.5 Result Code Suppression 4.3.

SO 6.3.8 Automatic Answer 6.19.

S10 6.3.12 | Automatic Disconnect Delay 6.19.

S3 6.2.1 Command Line Termination Character 4.3.

S4 6.2.2 Response Formatting Character 4.3.

S5 6.2.3 Command Line Editing Character 4.3.

S6 6.3.9 Pause Before Blind Dialling 6.19.

S7 6.3.10 Connection Completion Timeout 6.19.

S8 6.3.11 | Comma Dial Modifier Time 6.19.

T 6.3.2 Select Tone Dialling 6.19.

\% 6.2.6 DCE Response Format 4.3./3./14.1./4.2.

X 6.2.7 Result Code Selection and Call Progress Monitoring Control 4.3.

z 6.1.1 Reset To Default Configuration 5.8.

The use of ITU-T Recommendation V.42 error control protocol is not specified for GSM, but if a manufacturer chooses
to implement it over transparent data servide prefixed commands of V.25ter [14] shall be used.

ITU-T T.31 [11] and T.32 [12] may be used as facsimile TA-TE protocols without deletions or additions to the
command set.
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TIA 1S-99 [15] commands referenced in this TS:

Table A.2: TIA IS-99 commands in this TS

Command | 1S-99 Description Subclause in
section this TS

+CBC 5.6.5 Battery Charge 8.4.
+CGMI 5.6.10 | Request Manufacturer Identification 5.1.
+CGMM  |56.10 | Request Model Identification 5.2.
+CGMR  |5.6.10 | Request Revision Identification 5.3.
+CGSN  |5.6.10 | Request Product Serial Number Identification 5.4.
+CRC 5.6.7 Cellular Result Codes 6.11.

TIA 1S-135 [16] commands referenced in this TS:

Table A.3: TIAIS-135 commands in this TS

Command | 1S-135 Description Subclause in
section this TS
+CBC 4.1.24 | Battery Charge 8.4.
+CRC 4.1.29 | Cellular Result Codes 6.11.
+CSQ 4.1.31 | Signal Quality 8.5.

PCCA STD-101[17] commands referenced in this TS:

Table A.4: PCCA STD-101 commands in this TS

Command |STD-101 Description Subclause in
section this TS
+WS46 5.2.4.6 |WDS-side Stack Selection 5.9.

ETSI



(GSM 07.07 version 7.3.0 Release 1998) 112 ETSI TS 100 916 V7.3.0 (1999-07)

Annex B (normative):
Summary of result codes

V.25ter [14] result codes which can be used in GSM and codes defined in this TS:

Table B.1: Result codes

Verbose result code Numeric Type Description
(V.25ter command V1 set) (VO set)

+CCCM: <ccm> as verbose unsolicited refer subclause 7.15 $(AT R97)$

+CCWA: <number>,<type> as verbose unsolicited | refer subclause 7.11

,<class>[,<alpha>]

+CCWV as verbose unsolicited | refer subclause 8.28

+CDEV: <elem>,<text> as verbose unsolicited refer subclause 8.10

+CIEV: <ind>,<value> as verbose unsolicited | refer subclause 8.10

+CKEV: <key>,<press> as verbose unsolicited | refer subclause 8.10

+CLAV: <code> as verbose unsolicited refer subclause 8.

+CLIP: <number> as verbose unsolicited refer subclause 7.6

,<type>[,<subaddr>

,<satype>[,<alpha>]]

+CME ERROR: <err> as verbose final refer subclause 9.2

+COLP: <number> as verbose intermediate  refer subclause 7.8

,<type>[,<subaddr>

,<satype>[,<alpha>]]

+CR: <type> as verbose intermediate  refer subclause 6.8

+CR|]5G1 <stat>[,<lac> as verbose | unsolicited | refer subclause 7.2

,<cCi>

+CRING: <type> as verbose unsolicited refer subclause 6.11

+CSSI: <codel> as verbose intermediate  refer subclause 7.16

[[<index>]

+CSSU: <code2> as verbose unsolicited refer subclause 7.16

[,<index>[,<number>,

<type>[,<subaddr>,

<satype>]]]

+CUSD: <m>[,<str>,<dcs>] as verbose unsolicited | refer subclause 7.14

+DR: <type> as verbose intermediate  refer subclause 6.13

+ILRR: <rate> as verbose intermediate  refer subclause 4.3

BUSY 6 final busy signal detected

CONNECT 1 intermediate | connection has been established

CONNECT <text> manufacturer |intermediate | a€ONNECBut manufacturer specific

specific <text> gives additional information (e.g.

connection data rate)

ERROR 4 final command not accepted

NO ANSWER 7 final connection completion timeout

NO CARRIER 3 final connection terminated

NO DIALTONE 5 final no dialtone detected

OK 0 final acknowledges execution of a command line

RING 2 unsolicited | incoming call signal from network
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Annex C (informative):
Commands from TIA IS-101

C.1 Introduction

The "Voice Control Interim Standard for Asynchronous DCE", TIA IS-101, contains some commands that are useful
when passing audio "data" (that is, data which represents audio information) between the computer and the TA.

Some of the following subsections describe commands from IS-101 which are central to this TA application. However,
with the exception of necessary extensions, these descriptions are not intended to replace the definitions found in
IS-101. Other novel commands from the interim standard are not included because they are peripheral to TA operation.

NOTE: 1S-101 also uses V.25ter [14] AT commands, but these are not mentioned here.
The standard specifies the following modes:

- command mode, where there is no transfer of audio "data" between the TA and the computer. In command mode,
the computer is neither sending audio data to the TA nor receiving audio data from the TA.

- transmit mode, where audio "data" is being transferred from the computer to the TA. No audio "data" is
transferred from the TA to the computer in this state. A transition back to command mode occurs when an
embedded command indicates "end of play” or "flush data", or an inactivity timer times out.

- receive mode, where audio "data" is being transferred from the TA to the computer. No audio "data" is
transferred from the computer to the TA in this state. A transition back to command mode occurs when any
command is sent from the computer, or an inactivity timer times out. During the receive mode, the TA embeds

result codes into the audio "data". These result codes indicate pertanent events such as "silence detected"”, "busy
detected", and so on.

Strictly, the standard specifies another mode (translation), but this is not directly of interest here.

NOTE: The TA "knows" the type of an incoming call (whether it is voice, data, fax, whatever), and certain POTS
events cannot occur. Hence some standard result codes for indication of events and discrimination of call
type are unnecessary.

There are three possible levels of service:

- a TA supporting level A performs the following operations and detects the following events: audio transmit,
audio receive, DTMF detection, DTMF generation and single tone generation. The following indications are
supported:

Event Description Handset state

ring idle

DTMF received idle

3
4
5 receive buffer overrun receive
6 unsolicited fax request idle

8 phone on/off hook idle

9 presumed hangup receive

10 presumed end of message receive
18 ringback idle

19 busy idle

23 playback buffer underrun transmit
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25 fax or data request acknowledged idle

- a TA supporting level B performs the operations and events of level A, and also supports DTMF detection while
in the transmit state.

- a TA supporting level C performs the operations and events of level B, and also supports double DTMF tone
generation.

Since DTMF detection and generation cannot be guaranteed over current digital networks, it follows that none of the
three levels of service can be supported.

C.2 Commands

C.2.1 Select mode +FCLASS

This command puts the TA into a particular mode of operation (data, fax, voice etc.). This causes the TA to process
information in a manner suitable for that type of information (rather than for other types of information). The values and
meanings of parameten> are specified in the following table.

<n> Mode

0 data

1 fax class 1 (TIA-578-A)

1.0 fax class 1 (ITU-T T.31 [11])

2 fax (manufacturer specific)

2.0 fax class 2 (ITU-T T.32 [12] and TIA-592)
3.7 reserved for other fax modes

8 voice

9..15 reserved for other voice modes

16..79 reserved
80 VoiceView (Radish)
81..255 reserved

Table C.1: +FCLASS

Command Return
+FCLASS=<n>
+FCLASS? <n>
+FCLASS=?  [(list of supporte&kn>s)
Voice mode is of particular interest here, and has an additional resuk\¢@d@N Specifically,+VCONnNdicates that
the TA is entering the voice command mode and there is a voice connection to at least one audio input or output. This
presupposes that some mechanism has previously initiated a connection to that audio 1/O.

C.2.2 Buffer threshold setting +VBT

This refers to integerslo> and<hi> that indicate levels within the TA transmit buffer at which flow control is
asserted and deasserted. The buffer is used for averaging out the irregular timing of data from the computer, so that the
data becomes synchronous and may be sent to some audio device.
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Table C.2: +VBT

Command Return
+VBT=<lo><hi>
+VBT? <lo>,<hi>
+VBT=? (list of supportecklo> s),( list of supporteckhi> s),( buffer sizg

C.2.3 Calling number ID presentation +VCID

The command refers to an integer that allows a called party to enable or disedst@)the reporting of the ID of

calling parties, and specifies the method of presentation of the ID. This is basically the same as GSM supplementary
service CLIP (Calling Line Identification Presentation). The presentation may be either formatted) or

unformatted €n>=2):

- Formatted presentation : data items are reported in the fortagf=<value> pairs.

<tag> <value>

DATE MMDD (month, day)

TIME HHMM (hour, minute)

NMBR calling number or P or O (P = number is private, O = number is unavailable)
NAME subscription listing name

MESG data from other (unknown) tags

- Unformatted presentation : here the data is presented in ASCII hex as printable numbers.

Table C.3: +VCID

Command Return
+VCID=<n>
+VCID? <n>
+VCID="? (0-2)

C.2.4 Receive gain selection +VGR

This refers to the amplification by the TA of audio samples sent from the TA to the computer. The command operates
on an integexn>, range 0...255. Values larger than 128 indicate a larger gain than nominal. Values less than 128
indicate a smaller gain than nominal. The entire range of 0...255 does not have to be provided. A value of zero implies
the use of automatic gain control by the TA.

Table C.4: +VGR

Command Return
+VGR=<n>
+VGR? <n>
+VGR=? (list of supportedn>s)

C.2.5 Transmit gain selection +VGT

This refers to the amplification by the TA of audio samples sent from the computer to the TA. The command operates
on an integexn>, range 0...255. Values larger than 128 indicate a larger gain than nominal. Values less than 128
indicate a smaller gain than nominal. The entire range of 0...255 does not have to be provided. A value of zero implies
the uses of automatic gain control by the TA.
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Table C.5: +VGT

Command Return
+VGT=<n>
+VGT? <n>
+VGT=? (list of supporteckn>s)

C.2.6 Initialise voice parameters +VIP

This recalls manufacturer determined settixgs of voice parameters. The command is write only. The effect of the
command is manufacturer specific.

Table C.6: +VIP

Command Return
+VIP=<n>
+VIP=? (list of supporteckn>s)

C.2.7 Inactivity timer +VIT

This refers to the value of the inactivity timer in the TA. It is used to monitor activity on the connection between the
computer and the TA when the computer is in "transmit" mode and sending audio data to the TA. When the connection
has been inactive for the time set by this command, the TA leaves "transmit" mode and reverts to command mode. An
integer<n> different than zero implies a time oh>/10 seconds. A value of zero disables the timer.

Table C.7: +VIT

Command Return
+VIT=<n>
VIT? kn>
+VIT=? ( list of supportedkn>s)

C.2.8 Line selection +VLS

This determines the selection of sources and destinations of audio samples. An integer is used to label a particular
combination of sources and destinations. The integer is defined in an entry in IS-101 which assumes as a model a TA, a
local phone and a phone line. Two additional "manufacturer specific" configurations (16,17) are defined.

- label=0: this is the idle state - the phone is not connected to the radio network and no audio paths are used.

- label=1: the phone is connected to the radio network and no audio paths involving the internal microphone or
internal loudspeaker are selected. This allows the computer to transmit audio data over the radio transmitter by
selecting "transmit mode":

Table C.8: +VLS label 1a

loudspeaker |computeri/p transmit stage

microphone -->
computer o/p --> *
receiver stage -->

This also allows the computer to receive audio data from the radio receiver by selecting "receive mode":

Table C.9: +VLS label 1b

loudspeaker |[computeri/p transmit stage

microphone -->

computer o/p -->

receiver stage --> *

- label=4: the phone is not connected to the radio network but there is an audio path to the internal speaker. This
allows the computer to play sound by selecting "transmit mode".
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Table C.10: +VLS label 4

loudspeaker |computeri/p fransmit stage

microphone -->
computer o/p --> *
receiver stage -->
label=6: the phone is not connected to the radio network but there is an audio path to the internal microphone.
This allows the computer to record sound by selecting "receive mode”.

Table C.11: +VLS label 6

loudspeaker |computeri/p [fransmit stage
microphone --> *
computer o/p -->
receiver stage -->
label=7: the phone is connected to the radio network. The internal microphone is connected to the radio

transmitter. The radio receiver is connected to the internal loudspeaker. This allows the computer to enable

normal phone operation (a human holding a conversation) by selecting command mode.

Table C.12: +VLS label 7

loudspeaker [computeri/p fransmit stage
microphone --> *
computer o/p -->
receiver stage --> *

Table C.13: +VLS

Command Return
+VLS=<n> +VCON
+VLS? <n>
+VLS=? complex; refer 1S-101

+VCONs returned if an audio path is established or if a connection is made to the radio network.

Manufacturer specific extension (reserved as such by 1S-101)

label=16: the phone is connected to the radio network. There is a path to the internal microphone, which is also
connected to the radio transmitter. There is a path to the radio receiver, which is also connected to the internal
loudspeaker. This allows the computer to record the sum of transmitted and received audio by selecting "receive
mode".

Table C.14: +VLS label 16

loudspeaker | computer i/p ransmit stage
* *

microphone -->
computer o/p -->
receiver stage --> * *
label=17: the phone is connected to the radio system and there is a path to the internal loudspeaker and to the
radio transmitter. This allows the computer to simultaneously play sound and send audio over the radio by
selecting "transmit mode".

Table C.15: +VLS label 17

loudspeaker [computeri/p fransmit stage

microphone -->
computer o/p --> *
receiver stage -->

*
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C.2.9 Receive data state +VRX

This action command causes the TA to get audio data from a source determined\tiySleemmand, and send it to

the computer. Once the datastream has started, any result codes will be embedded in the data and shielded using the
normal<DLE> methods. The receive process is terminated when the computer sends any command to the TA, or by
time-out of the inactivity timer. The command is write only.

Table C.16: +VRX

Command Return
+VRX CONNECT

C.2.10 Select compression method +VSM

This selects the voice compression metkpdl>, the voice sampling raten2>, the silence compression sensitivity
<n3>, and a parameter related to silence expansid». There are several choices of compression method. 1S-101
does not specify methods, but here is a list of some usual compression methods:

Name Communications system
GSM/full-rate GSM
GSM/half-rate GSM

ADPCM/G.721 DECT, CT2
ADPCM/G.723 DECT, CT2
ADPCM/G.726 DECT, CT2
ADPCM/G.727 DECT, CT2
SIGNED PCM POTS

Table C.17: +VSM

Command Return
+VSM=<n1><n2>,<n3>,<n4>
+VSM? <nl><n2>,<n3>,<n4>
+VSM=? complex; refer IS-101
NOTE: A value of<n3>=0 implies no silence compression sensitivity. A valugref>=0 implies no silence

expansion.

C.2.11 DTMF and tone generation +VTS

This command allows the transmission of DTMF tones and arbitrary tones (see note). These tones may be used (for
example) when announcing the start of a recording period. The command is write only. In this profile of commands, this
command does not operate in data or fax modes of operat@i ASS=0,1,2-7).

NOTE: Dis used only for dialling.
The string parameter of the command consists of combinations of the following separated by commas:

1. <DTMF=> A single ASCII character in the set 0-9, #,*,A-D. This is interpreted as a single ACSII character whose
duration is set by theVTD command.

NOTE: In GSM this operates only in voice mode.

2. [<tonel>,<tone2>,<duration>] . This is interpreted as a dual tone of frequensiesel> and<tone2> ,
lasting for a time<duration>  (in 10 ms multiples).

NOTE: This does not operate in GSM.
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3.{<DTMF>,<duration>} . This is interpreted as a DTMF tone of different duration from that mandated by the
+VTDcommand.

NOTE: In GSM this operates only in voice mode.

Table C.18: +VTS

Command Return
+VTS=as above
+VTS=? (list of supportectonel> s),( list of supportectone2> s)
,( list of supporteckduration> s)

C.2.12 Tone duration +VTD

This refers to an integemn> that defines the length of tones emitted as a result 6\Mfi& command. This does not
affect theD command. A value different than zero causes a tone of duratietl0 seconds. The value zero causes a
"manufacturer specific" value.

Table C.19: +VTD

Command Return
+VTD=<n>
+VTD? <n>
+VTD=? (list of supporteckn>s)
NOTE: In GSM the value of tone duration is preset and cannot be altered.

C.2.13 Transmit data state +VTX

This action command causes the TA to receive audio data from the computer and send it to a destination determined by
the+VLS command. Once the audio datastream has started, commands to the TA shall be embedded in the data stream,
and shielded using the normsDLE> methods. The transmit process is terminated by the use of embedded commands

or by the time-out of an inactivity timer. It is recommended that the TA has a buffer to allow the TA to convert

potentially bursty data from the computer into synchronous data for "transmission”. The command is write only.

Table C.20: +VTX

Command Return
+VTX CONNECT
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Annex E (informative):
Mobile originated alternating voice/data call example

Figure E.1 illustrates the possible transitions in MO BS 61 call. Responses and result codes generated by TA are in bold
face. In this example, data part of the call is asynchronous non-transparent 9600 bps service.

OFF-LINE

AT+CBST=7,0,1

OK

AT+COLP=1; +CR=1; +DR=1; +ILRR=1 RLP negotiation failure

OK +COLP: +35812345,145

AT+CMOD=2; +FCLASS=0 CR: REL ASYNC

OK O CARRIER
ATD12345; I 45

Success
+COLP: +35812345,145 success
OK AT+CEER COLP: +35812345,145

:REL ASYNC

+CEER: failure cause
OK

other possible failure codes +ILRR:
BUSY/NO ANSWER/ERROR

in-call modification success
+CR: REL ASYNC
+DR: NONE
VOICE +ILRR: 19200 DATA
CONNECT 9600 (V.24 circuit
ATD (or ATA) > 109 ON)
mcall modification failure
UROR
AT+CEER
+CEER: failure cause
OK
+CR: REL ASYNC
+DR: NONE
remote initiated +ILRR: 19200
in-call modification CONNECT 9600 >
successful
in-call modification success
< OK ATH (or drop DTR)
in-call modification failure |
ERROR U
AT+CEER
+CEER: failure cause
OK remote initiated
< OK in-call modification
successful
remote | |AT+CHUP remote
~|hangup [[(or ATH hangup [~
or drop DTR))
\OK\_’ OK
NO IER OFF-LINE N RRIER

TA sets +CMOD=0

Figure E.1: MO BS 61 call

ETSI



(GSM 07.07 version 7.3.0 Release 1998) 122 ETSI TS 100 916 V7.3.0 (1999-07)

Annex F (informative):
Mobile terminated voice followed by data call example

Figure F.1 illustrates the possible transitions in MT BS 81 call. Responses and result codes generated by TA are in bold
face. In this example, data part of the call is asynchronous non-transparent 9600 bps service.

OFF-LINE

AT+CLIP=1; +CR=1; +DR=1; +ILRR=1; +CRC=1
OK

+CRING: VOICE/REL ASYNC
+CLIP: +35812345,145

AT+CMOD=3; +FCLASS=0; A

congiection failure
CARRIER

AT+CEER
success +CEER: failure cause
OK OK
general failure
ERROR
in-call modification success
+CR: REL ASYNC
+DR: NONE
VOICE +ILRR: 19200 DATA
CONNECT 9600 (V.24 circuit
ATD (or ATA) > 109 ON)
" mcall modification failure
‘\_})ROR
AT+CEER
+CEER: failure cause
OK
+CR: REL ASYNC
+DR: NONE
remote initiated +ILRR: 19200
in-call modification CONNECT 9600 >
successful
remote [ |AT+CHUP ATH remote
~|hangup [|(or ATH (or AT+CHUP [T|hangup [
or drop DTR) or drop DTR)
OK OK
NO CARRIER
NO CARRIER
OFF-LINE

TA sets +CMOD=0

Figure F.1: MT BS 81 call
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Annex G (informative):
Voice call example

Figure G.1 illustrates the possible transitions in both MT and MO TS 11 calls. Responses and result codes generated by
TA are in bold face.

MO without COLP .
P general failure
AT+COLP=0 ERROR
OK
ATD12345;
MT ¢ MO with COLP
AT+CLIP=1; +CRC=1 AT+COLP=1
call setup started
OK OK OK
ATD12345;
+CRING: VOICE connection failure
NO CARRIER success
+CLIP: +35812345,145 AT+CEER +COLP: +35812345,145
+CEER: failure cause OK
ATA OK
(no indication connection failure
on successful NO CARRIER
SUCCESS call setup) AT+CEER
OK \ 4 +CEER: failure cause
(remote ring or OK
connection failure other network remote busy
NO CARRIER generated tones) BUSY _
AT+CEER general failure
+CEER: failure cause VOICE call active ERROR

OK

remote | [AT+CHUP
hangup [|(or ATH B
or drop DTR)

i

NO CARRIER OK

Figure G.1: TS 11 calls
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Annex H (informative):
Change History

SMG# | TDoc CR R |PH [CA [SUBJECT WORKITE |NEW
E |ASE(T M _VERS
V
S20 | 612/96 A021 2+ B Restricted SIM access command TEI 5.1.0
S20 612/96 <A022 2+ C  Per call CLl restriction correction TEI 5.1.0
S20 612/96 A023 2+ B +COPS=? enhancement TEI 5.1.0
S20 1 612/96 <A024 2+ B +CHLD=? enhancement TEI 5.1.0
s21 060/97 A025 2+ B Current call list 5.2.0
s21 060/97 | A026 2+ B ECT and CD support ECT, CD 5.2.0
s21 060/97 A027 2+ B Extended Error codes 5.2.0
s21 056/97 |A028 2+ B HSCSD support HSCSD 5.2.0
s21 060/97 | A029 2+ B New AT IMSI command 5.2.0
s21 060/97 A030 2+ B New AT Security command 5.2.0
s21 060/97 A031 2+ B Single numbering scheme 5.2.0
s22 415/97 A032 R97 B IrDA Telecom spec requirements 5.3.0
s22 415/97 A033 2+ F Facility lock enhancements 5.3.0
s22 415/97 ' A034 2+ | F Editorial corrections 5.3.0
s22 536/97 | A035 R97 B Modification of AT+CAOC 5.3.0
s23 97-699 A036 R96 F Deletion of codepoint for V.32bis (electronic only) 14.4 kbit/s  5.4.0
s23 97-701 A037 R96 B TCH/F14.4 channel coding in HSCSD commands 14.4 kbit/s | 5.4.0
s23 97-702 | A038 R97 B ME ringer, loudspeaker and microphone control 5.4.0
s23 97-702 | A039 R96 F V.120 Interworking V.120/RDI  5.4.0
s23 97-702 | A040 R97 B | Advice of charge information from SIM 5.4.0
s23 97-706 A041 R97 D  Amendment in the scope Reference to 07.07 GPRS GPRS 5.4.0
s23 97-702 | A042 R97 B | ATH and drop DTR for voice mode 5.4.0
s23 97-702 A043 R97 B Preferred network list 5.4.0
s24 97-922 | A044 R96 D | Update of alternating call figures 07.07 5.5.0
s24 97-922 | A045 R96 F V.120/RDI correction V.120/RDI  5.5.0
s24 97-922 | A047 R96 A | AT+CPIN or AT+CKPD must be mandatory in some cases (pt 07.07 5.5.0
2+)
s24 97-1031 A048 R97 B MUX 07.10 AT commands MUX MS-TE |5.5.0
s25 98-0100 A049 R97 F AT command for MUX MS-TE alignment with 07.10 6.0.0
s25 98-0100 A050 R96 A | Supplementary Service control phase 2+ 5.6.0
S26 98-0292 A052 R97 |F GSM AT command support for GPRS GPRS 6.1.0
S26 98-0293 A053 R97 F USSD command improvement TEI 6.1.0
s26 98-0293 A055 R98 B New AT command ME power class contt@PWC TEI 7.0.0
s27 98-0735 A065 R98 F Amendment to CR+ command GPRS 7.1.0
s27 98-0737 A064 R98 F Corrections to +CR and +CREG commands TEI 7.1.0
s27 98-0737 | A059 R98 F Power Class +CPWC TEI 7.1.0
s27 98-0736 | A058 R98 B | Addition of command +CHSR TEI 7.1.0
s28 P-99-060 A066 R98 B Improvement of user -initiated service level upgrading HCSCD 7.2.0
s28 P-99-060 A068 R98 B New command (+CCWE) used to disable/enable call meter  TEI 7.2.0
warning event (+CCWV)
s28 P-99-060 A069 R98 B New AT command for handling the language setting in the ME TEI 7.2.0
s28 P-99-060 A070 R98 B New AT command for enabling/disabling and changing the  TEI 7.2.0
greeting text (+CSGT)
s28 P-99-060 A071 R98 B New AT command for handling voice mail numbers (+CSVM) TEI 7.2.0
s28 P-99-060 A072 R98 B New AT command to playback the ring melodies in the ME  TEI 7.2.0
(+CRMP)
s28 P-99-060 A073 R98 B New AT command to list all available AT commands (+CLAC) TEI 7.2.0
s28 P-99-060 A067 R98 B New AT command for resetting all user data in the ME to defa TEI 7.2.0
values (+CMAR)
s29 P-99-482 A081 R98 B | Additional result codes for +CLIP +CCWA TEI 7.3.0
s29 P-99-482 A076 R98 |A Syntax error in +CHSN command TEI 7.3.0
s29 P-99-482 A078 R98 D | Moving AT commands to 07.07 for 07.60 handover to SMG3 / GPRS 7.3.0

3GPP TSG CN WG3
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