Page 1



	3GPP TSG-T2 #20

San Francisco, CA, USA

20 -24 January 2003
	T2-030044 

	CR-Form-v7

	CHANGE REQUEST

	

	(

	07.07
	CR
	CRNum
	(

rev
	-
	(

Current version:
	7.7.0
	(


	

	For HELP on using this form, see bottom of this page or look at the pop-up text over the (
 symbols.

	


	Proposed change affects:
(

	UICC apps(

	
	ME
	
	Radio Access Network
	
	Core Network
	


	

	Title:
(

	Replace V.25ter reference with V.250

	
	

	Source:
(

	Ericsson

	
	

	Work item code:
(

	TI-ATC
	
	Date: (

	14/01/2003

	
	
	
	
	

	Category:
(

	F
	
	Release: (

	R98

	
	Use one of the following categories:
F  (correction)
A  (corresponds to a correction in an earlier release)
B  (addition of feature), 
C  (functional modification of feature)
D  (editorial modification)

Detailed explanations of the above categories can
be found in 3GPP TR 21.900.
	Use one of the following releases:
2
(GSM Phase 2)
R96
(Release 1996)
R97
(Release 1997)
R98
(Release 1998)
R99
(Release 1999)
Rel-4
(Release 4)
Rel-5
(Release 5)
Rel-6
(Release 6)

	
	

	Reason for change:
(

	The ITU-T V.25 ter has been renumbered as V.250 since 02/1998. The Reference [14] to V.25ter shall be updated.

	
	

	Summary of change:
(

	All references to V.25ter has been replaced by V.250

	
	

	Consequences if 
(

not approved:
	The ITU-T V.25ter reference is not been updated with the new number, V.250, given by ITU-T 

	
	

	Clauses affected:
(

	1,2, 3.2, 4, 4.1, 4,3, 5, 5.8, 5.10, 6, 6.2, 6.3, 6.5, 6.8, 6.9, 6.11, 6.19, 6.21, 6.22, 6.23, 7.7, 7.8, 7.9, 7.16, 9.2, 10.1.4, 10.1.5, 10.1.6, 10.1.9, 10.1.10, 10.2.1, 10.2.1.1, 10.2.1.2 10.2.2, 10.2.2.1, 10.2.2.2, 10.2.2.3, Annex A, Annex B, C.1, 

	
	

	
	Y
	N
	
	

	Other specs
(

	
	
	 Other core specifications
(

	

	affected:
	
	
	 Test specifications
	

	
	
	
	 O&M Specifications
	

	
	

	Other comments:
(

	


How to create CRs using this form:

Comprehensive information and tips about how to create CRs can be found at http://www.3gpp.org/specs/CR.htm.  Below is a brief summary:

1)
Fill out the above form. The symbols above marked (
 contain pop-up help information about the field that they are closest to.

2)
Obtain the latest version for the release of the specification to which the change is proposed. Use the MS Word "revision marks"  feature (also known as "track changes") when making the changes. All 3GPP specifications can be downloaded from the 3GPP server under ftp://ftp.3gpp.org/specs/ For the latest version, look for the directory name with the latest date e.g. 2001-03 contains the specifications resulting from the March 2001 TSG meetings.

3)
With "track changes" disabled, paste the entire CR form (use CTRL-A to select it) into the specification just in front of the clause containing the first piece of changed text.  Delete those parts of the specification which are not relevant to the change request.

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 prefix +C is reserved for Digital Cellular in ITU‑T Recommendation V.250 [14]. The present document has also the syntax details used to construct these extended GSM commands. Commands from ITU‑T Recommendation V.250 [14] and existing digital cellular standards (TIA IS‑99 [15] and TIA IS‑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;

‑
TA integrated under the ME cover, and the TE implemented as a separate entity;

‑
TA integrated 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.




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
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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 command S3.

<LF>
Linefeed character, which value is specified with command S4.

<...>
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 in parameter type commands, new value equals to its previous value. In action 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 type commands, this value should be used in factory settings which are configured by V.250 [14] command &F0. In action type commands, 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.250 [14].

4.1
Command line

See figure 2 for general structure of a command line. Standardized basic commands are found only in V.250 [14]. GSM commands use syntax rules of extended commands. Every extended command has a test command (trailing =?) to test the existence of the command and to give information about the type of its subparameters. Parameter type commands also have a read command (trailing ?) to check the current values of subparameters. Action type commands do not store the values of any of their possible subparameters, and therefore do not have a read command.




Figure  2: Basic structure of a command line

If verbose responses are enabled with command V1 and all commands in a command line has been performed successfully, result code <CR><LF>OK<CR><LF> is sent from the TA to the TE. If numeric responses are enabled with command V0, result code 0<CR> is sent instead.

If verbose responses are enabled with command V1 and 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><LF> is sent to the TE and no subsequent commands in the command line are processed. If numeric responses are enabled with command V0, result code 4<CR> is sent instead. ERROR (or 4) response may be replaced by +CME ERROR: <err> (refer clause 9) when command was not processed due to an error related to ME operation.

4.3
ITU‑T V.250 [14] TE‑TA interface commands

Table 1 summarizes V.250V.250 [14] commands relating to command line and response formatting, and TA‑TE interface operation. All are applicable to GSM terminals.

Table 1: V.250 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 back)

	Q[<value>]
	6.2.5
	mand.
	result code suppression (recommended default 0 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.
	defines CONNECT result 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 default 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 0 i.e. automatic detection)

	+ICF=[<format>[,<parity>]]
	6.2.11
	opt.
	TE‑TA character framing (recommended default 3,3 i.e. eight data bits, no parity, 1 stop bit)

	+IFC=[<by_te> [,<by_ta>]]
	6.2.12
	opt.
	TE‑TA local flow control (recommended default 2,2 i.e. TE uses ITU‑T 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 code +ILRR: <rate>  before going online data state after call answering or originating


5
General commands

ITU‑T Recommendation V.250 [14] includes "Generic DCE Control" commands with the prefix +G. These 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 prefix is +CG. TIA IS‑99 [15] uses same commands for base station identification.

5.8
ITU‑T V.250 [14] generic TA control commands

Table 9: V.250 generic TA control commands

	Command
	Section
	Impl.
	Use in GSM

	Z[<value>]
	6.1.1
	mand.
	TA sets all parameters to their defaults as specified by a user memory 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 (software cannot use this command to determine the capabilities of a TA)

	+GMI
	6.1.4
	mand.
	request TA manufacturer identification (may equal to +CGMI)

	+GMM
	6.1.5
	mand.
	request TA model identification (may equal to +CGMM)

	+GMR
	6.1.6
	mand.
	request TA revision identification (may equal to +CGMR)

	+GSN
	6.1.7
	opt.
	request TA serial number identification (may equal to +CGSN)

	+GOI
	6.1.8
	opt.
	request ISO system global object identification of the TA (general format defined in ITU‑T Recommendation X.208; encoding rules in ITU‑T Recommendation X.209)

	+GCAP
	6.1.9
	mand.
	request overall capabilities of TA; the response code for a TA building on the present document shall be +CGSM

	+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


5.10
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.250 [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 manufacturer (+GMI), model (+GMM), revision (+GMR) and 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 (+GOI) which should return the object identifiers of ITU‑T Recommendation X.208 as numeric strings delimited by periods. The Complete Capabilities List command (+GCAP) should indicate the major capability areas of the TA. The support of different areas is presented in the response of +GCAP command. Each area may be presented by the selection command name of a specific capability area (e.g. +FCLASS for 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 with +CGSM. It is the response text to show that some or all GSM commands of the present document are supported. Second response text (+FCLASS) informs that some fax or voice capabilities are present, and the third text (+W) 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=? to 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).

The present document defines commands for ME identification which are similar to those for TA identification in V.250 [14], for an example:

AT+CGMI

Mobile Manufacturer XYZ

OK

AT+CGMM

GSM Phone 1234

OK

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.250 [14], T.31 [11] and T.32 [12]. For voice call originating, refer subclause "ITU‑T V.250 dial command D".

6.2
ITU‑T V.250 [14] dial command D

V.250 [14] dial command D 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 02.30 through the dial command or through the specific supplementary service commands (+CCFC, +CLCK, etc.), where GSM 02.30 identifies the supplementary services as mandatory.

V.250  dialling digits
1 2 3 4 5 6 7 8 9 0 * # + A B C (implementation of these characters is mandatory for GSM)

D (implementation of this character is optional for GSM, and it is ignored)

V.250 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)

! W @ (implementation of these characters is optional for GSM, and they are ignored)

V.250 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 possible +COLP result code; refer subclause "Connected line identification presentation +COLP"). Refer Annex G for a detailed example.

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

I or i (override the CLIR supplementary service subscription default value for this call; I = invocation (restrict CLI presentation) and i = suppression (allow CLI presentation); refer subclause "Calling line identification restriction +CLIR")

G or g (control the CUG supplementary service information for this call; uses index and info values set with command +CCUG; refer 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.250 [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=?, and location range for example with Read Phonebook Entries test command +CPBR=?.

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

2. D>mem<n>[I][G][;]
originate call to phone number in memory mem entry location <n> (available memories may be queried with Select Phonebook Storage test command +CPBS=?; mem could be e.g. ME)

3. D><n>[I][G][;]
originate call to phone number in entry location <n> (it is manufacturer specific which memory storage of ME, SIM and TA is used; command Select Phonebook Memory Storage +CPBS setting 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 include +CME 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.250 [14] and commands Service Reporting Control +CR and Connected Line Identification Presentation +COLP. Detailed error report of an unsuccessful originated call failed in a GSM network error can be obtained with command Extended Error Report +CEER (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 Character Set +CSCS
<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.

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.250 [14] command H, but to give an assured procedure to terminate an alternating mode call. Refer next subclause.

Implementation
Mandatory when alternating mode calls implemented in the TA.

6.8
Radio link protocol +CRLP

Table 15: +CRLP parameter command syntax

	Command
	Possible response(s)

	+CRLP=[<iws>[,<mws>[,<T1>[,<N2>[,<ver>[,<T4>]]]]]]
	

	+CRLP?
	+CRLP: <iws>,<mws>,<T1>,<N2>[,<ver1>[,<T4>]]

[<CR><LF>+CRLP: <iws>,<mws>,<T1>,<N2>[,<ver2>[,<T4>]]

[...]]

	+CRLP=?
	+CRLP: (list of supported <iws>s),(list of supported <mws>s),

(list of supported <T1>s),(list of supported <N2>s)[,<ver1>

[,(list of supported <T4>s)]]

[<CR><LF>+CRLP: (list of supported <iws>s),(list of supported

 <mws>s),(list of supported <T1>s),(list of supported <N2>s)

[,<ver1>[,(list of supported <T4>s)]]

[...]]


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 device (e.g. <ver> may 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.250 [14] Error Control Selection test command +ES=? may be used to indicate the presence of the protocol.

Read command returns current settings for each supported RLP version <verx>. Only RLP parameters applicable to the corresponding <verx> are returned.

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

Defined values
<ver>, <verx>: RLP version number in integer format; when version indication is not present it shall equal 0

NOTE:
Versions 0 and 1 share the same parameter set. Read and test commands shall return only one line for this set (where <verx> 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 supported <mode>s)


Description
Set command controls whether or not intermediate result code +CR: <serv> is 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 code  CONNECT is transmitted.

NOTE:
This command replaces V.250 [14] command Modulation Reporting Control +MR, which 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.250 commands Error Control Reporting +ER and Data Compression Reporting +DR.

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.

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 supported <mode>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 result code +CRING: <type> instead of the normal RING.

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

NOTE:
Similar command may be found in TIA IS‑99 [15] and TIA IS‑135 [16].

Defined values
<mode>:

0
disables extended format

1
enables extended format

<type>:

ASYNC

asynchronous transparent

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 81) (XXX is ASYNC, SYNC, REL ASYNC or REL SYNC)

ALT VOICE/XXX
alternating voice/data, voice first (BS 61)

ALT XXX/VOICE
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.250 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.

6.19
Voice Hangup Control +CVHU $(AT R97)$
Table 26: +CVHU parameter command syntax

	Command
	Possible response(s)

	+CVHU=[<mode>]
	

	+CVHU?
	+CVHU:<mode>

	+CVHU=?
	+CVHU:(list of supported <mode>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.250 [14] command &D. Else &D shall be ignored.
Defined values
<mode>:

0
"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

6.21
ITU‑T V.250 [14] call control commands

Table 28: V.250 call control commands

	Command
	Section
	Impl.
	Use in GSM

	D[<dial_ string>][;]
	6.3.1
	mand.
	originates a call

	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)

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

	S0=[<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

	S6=[<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 or 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 of D 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.250 [14] data compression commands

Table 29: V.250 data compression commands

	Command
	Section
	Impl.
	Use in GSM

	+DS=[<dir>[,<neg> [,<P1>[,<P2>]]]]
	6.6.1
	mand. when V.42bis
	controls ITU‑T Recommendation V.42bis data compression functions; for subparameter defaults in GSM refer GSM 04.22 [18]

	+DR=[<value>]
	6.6.2
	mand. when V.42bis
	determines whether the use of V.42bis is informed using intermediate result code +DR: <type>  before going online 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.250 [14] (D) 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 555673I; (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#

OK



(modification was successful)
Two new commands are created for controlling the alternating mode calls. First one, Call Mode (+CMOD), 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, Hangup Call (+CHUP), is not a replacement of V.250 [14] command H, but a command which reliably disconnects the call in GSM network. This is defined because the H 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 Service Type (+CBST). It 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 Protocol (+CRLP) is used to set the RLP parameters in the radio path.

Service Reporting Control command (+CR) is defined similarly as the reporting of modulation, V.18, error control, and data compression which are V.250 [14] features used to show information about the type of the established connection before the CONNECT intermediate result code. +CR command has one subparameter which specifies whether the intermediate result code +CR: <serv> is returned or not. The result code should be returned before any V.250 [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 the regular NO CARRIER, BUSY, NO ANSWER and CONNECT messages. Action command Extended Error Report (+CEER) 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.

7.7
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 supported <n>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 (given in <n>), and also triggers an interrogation of the provision status of the CLIR service (given in <m>). 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.250 [14] dial command".

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

0
presentation indicator is used according to the subscription of the CLIR service

1
CLIR invocation

2
CLIR suppression

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

0
CLIR not provisioned

1
CLIR provisioned in permanent mode

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

3
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 supported <n>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 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 allows), +COLP: 

<number>,<type>[,<subaddr>,<satype> [,<alpha>]] intermediate result code is returned from TA to TE before any +CR or V.250 [14] responses. It is manufacturer specific if this response is used when normal voice call is established.

Read command gives the status of <n>, and also triggers an interrogation of the provision status of the COLP service according GSM 02.81 [3] (given in <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 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 with <n>=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.250 [14] dial command".

Defined values
<n>:

0
disable CUG temporary mode

1
enable CUG temporary mode

<index>:

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.

7.16
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 supported <n>s),(list of supported <m>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 code +CSSI: <code1>[,<index>] is sent to TE before any other MO call setup result codes presented in the present document or in V.250 [14]. When several different <code1>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 result code +CSSU: <code2>[,<index>[,<number>,<type>[,<subaddr>,<satype>]]] is sent to TE. In case of MT call setup, result code is sent after every +CLIP result code (refer command "Calling line identification presentation +CLIP") and when several different <code2>s are received from the network, each of them shall have its own +CSSU result code.

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

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

0
disable

1
enable

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

0
disable

1
enable

<code1> (it is manufacturer specific, which of these codes are supported):

0
unconditional call forwarding is active

1
some of the conditional call forwardings are active

2
call has been forwarded

3
call is waiting

4
this is a CUG call (also <index> present)

5
outgoing calls are barred

6
incoming calls are barred

7
CLIR suppression rejected

8
call has been deflected

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

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

0
this is a forwarded call (MT call setup)

1
this is a CUG call (also <index> present) (MT call setup)

2
call has been put on hold (during a voice call)

3
call has been retrieved (during a voice call)

4
multiparty call entered (during a voice call)

5
call on hold has been released (this is not a SS notification) (during a voice call)

6
forward check SS message received (can be received whenever)

7
call is being connected (alerting) with the remote party in alerting state in explicit call transfer operation (during a voice call)

8
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)

9
this is a deflected call (MT call setup)

<number>: string type phone number of format specified by <type>

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

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

Implementation
Optional.

9.2
Mobile Equipment error result code +CME ERROR

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

NOTE:
ITU‑T V.250 [14] command V does not affect the format of this result code.

<err> values (numeric format followed by verbose format):

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 supported <state>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.250 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.250 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)

	+CGACT=[<state> [,<cid>[,<cid>[,…]]]]
	OK
ERROR

	+CGACT?
	+CGACT: <cid>, <state>
[<CR><LF>+CGACT: <cid>, <state>
[...]]



	+CGACT=?
	+CGACT: (list of supported <state>s)


Description

The execution command is used to activate or deactivate the specified PDP context (s). After the command has completed, the MT remains in V.250 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.250 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.

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 supported <L2P>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 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.250 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 an <L2P> 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.250 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.250 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.

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 (Obsolete)
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

10.1.9
Automatic response to a network request for PDP context activation +CGAUTO

Table 94: CGAUTO parameter command syntax

	Command
	Possible response(s)

	+CGAUTO=[<n>]
	OK

ERROR

	+CGAUTO?
	+CGAUTO: <n>

	+CGAUTO=?
	+CGAUTO: (list of supported <n>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.250 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 values of <n> 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.250 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 'S0' 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 'S0' 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.

10.1.10
Manual response to a network request for PDP context activation +CGANS

Table 95: CGANS action command syntax

	Command
	Possible response(s)

	+CGANS=[<response>, [<L2P> ,[<cid>]]]
	OK

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 code. The <response> 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.250 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 an <L2P> 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.

After data transfer is complete, and the layer 2 protocol termination procedure has completed successfully, the V.250 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.250 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 values of <response> 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.

10.2.1
MT originated PDP context activation

In this mode of operation, the MT behaves like an originating modem and accepts the normal V.250 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 101: D command syntax

	Command
	Possible Response(s)

	D*<GPRS_SC>[*[<called_address>] [*[<L2P>][*[<cid>]]]]#
	CONNECT
ERROR


Description

This command causes the MT to perform whatever actions are necessary to establish communication between the TE and the external PDN.

The V.250 'D' (Dial) command causes the MT to enter the V.250 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.250 online data state. No further commands may follow on the AT command line.

The detailed behaviour after the online data state has been entered is dependent on the PDP type. It is described briefly in clauses 8 (for X.25) and 9 (for IP) of GSM 07.60. 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. 

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.250 command state and return the NO CARRIER final result code.

If <called address> is supported and provided, the MT shall automatically set up a virtual call to the specified address after the PDP context has been activated.

If <L2P> and <cid> are supported, their usage shall be the same as in the +CGDATA command. The +CGDCONT, +CGQREQ, etc. commands may then be used in the modem initialisation AT command string to set values for for PDP type, APN, QoS etc..

If <L2P> is not supported or is supported but omitted, the MT shall use a layer 2 protocol appropriate to the PDP type.

If <cid> is not supported or is supported but omitted, the MT shall attempt to activate the context using:

 (a) any information provided by the TE during the PDP startup procedure, e.g. the TE may provide a PDP type and/or PDP address to the MT,

or, (b) a priori knowledge, e.g. the MT may implement only one PDP type,

or, (c) using the 'Empty PDP type' (GSM 04.08). (No PDP address or APN shall be sent in this case and only one PDP context subscription record shall be present in the HLR for this subscriber.)

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 '.'.


<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 (Obsolete)
1

PPP
2

PAD
3

X25
9yyyy

M-xxxx
Other values are reserved and will result in an ERROR response  to the set command.

NOTE.
V.250 (and certain communications software) does not permit arbitrary characters in the dial string. The <L2P> and <called_address> strings are therefore specified as containing digits (0-9) only.

<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.

10.2.1.2
Request GPRS IP service 'D'

Table 102: D command syntax

	Command
	Possible Response(s)

	D*<GPRS_SC_IP>[*<cid>]#
	CONNECT
ERROR


Description

This command causes the MT to perform whatever actions are necessary to establish communication between the TE and the external PDN.

The V.250 'D' (Dial) command causes the MT to enter the V.250 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.250 online data state. No further commands may follow on the AT command line.

The detailed behaviour after the online data state has been entered is described briefly in clause 9, for IP, of GSM 07.60. 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. 

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.250 command state and return the NO CARRIER final result code.

If <cid> is supported, its usage shall be the same as in the +CGDATA command. The +CGDCONT, +CGQREQ, etc. commands may then be used in the modem initialisation AT command string to set values for for PDP type, APN, QoS etc..

If <cid> is not supported or is supported but omitted, the MT shall attempt to activate the context using:

 (a) any information provided by the TE during the PDP startup procedure, e.g. the TE may provide a PDP type and/or PDP address to the MT,

or, (b) a priori knowledge, e.g. the MT may implement only one PDP type,

or, (c) using the 'Empty PDP type' (GSM 04.08). (No PDP address or APN shall be sent in this case and only one PDP context subscription record shall be present in the HLR for this subscriber.)

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_IP>: (GPRS Service Code for IP) a digit string (value 98) which identifies a request to use the GPRS with IP (PDP types IP and PPP) 

<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 <cid> is optional. If it is not supported but a value is provided by the TE, the value 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.250 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.250 'S0=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 'S0=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.250 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 'S0=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.250 '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.250 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.250 'H' or 'H0' (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.250.  

Implementation
Optional.

Annex A (normative):
Summary of commands from other standards

Summary of ITU‑T Recommendation V.250 [14] commands applicable to GSM:

Table A.1: V.250 commands applicable to GSM

	Name
	V.250 section
	Description
	Subclauses in the present document

	&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.

	+GCI
	6.1.10
	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
	6.1.6
	Request Revision Identification
	5.8./ 5.3.

	+GOI
	6.1.8
	Request Global Object Identification
	5.8.

	+GSN
	6.1.7
	Request Product Serial Number Identification
	5.8./ 5.4.

	+ICF
	6.2.11
	DTE‑DCE Character Framing
	4.3.

	+IFC
	6.2.12
	DTE‑DCE Local Flow Control
	4.3.

	+ILRR
	6.2.13
	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.

	I
	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.

	O
	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.

	S0
	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.

	V
	6.2.6
	DCE Response Format
	4.3./ 3./ 4.1./ 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 service, +E prefixed commands of V.250 [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.

TIA IS‑99 [15] commands referenced in the present document:

Table A.2: TIA IS‑99 commands in the present document

	Command
	IS‑99 section
	Description
	Subclause in the present document

	+CBC
	5.6.5
	Battery Charge
	8.4.

	+CGMI
	5.6.10
	Request Manufacturer Identification
	5.1.

	+CGMM
	5.6.10
	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 IS‑135 [16] commands referenced in the present document:

Table A.3: TIA IS‑135 commands in the present document

	Command
	IS‑135 section
	Description
	Subclause in the present document

	+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 the present document:

Table A.4: PCCA STD‑101 commands in the present document

	Command
	STD‑101 section
	Description
	Subclause in the present document

	+WS46
	5.2.4.6
	WDS‑side Stack Selection
	5.9.


Annex B (normative):
Summary of result codes

V.250 [14] result codes which can be used in GSM and codes defined in the present document:

Table B.1: Result codes

	Verbose result code

(V.250 command V1 set)
	Numeric

(V0 set)
	Type
	Description

	+CCCM: <ccm>
	as verbose
	unsolicited
	refer subclause 7.15 $(AT R97)$

	+CCWA: <number>,<type> ,<class>[,<alpha>]


	as verbose
	unsolicited
	refer subclause 7.11

	+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>

,<type>[,<subaddr> ,<satype>[,<alpha>]]
	as verbose
	unsolicited
	refer subclause 7.6

	+CME ERROR: <err>
	as verbose
	final
	refer subclause 9.2

	+COLP: <number>

,<type>[,<subaddr> ,<satype>[,<alpha>]]
	as verbose
	intermediate
	refer subclause 7.8

	+CR: <type>
	as verbose
	intermediate
	refer subclause 6.8

	+CREG: <stat>[,<lac>

,<ci>]
	as verbose
	unsolicited
	refer subclause 7.2

	+CRING: <type>
	as verbose
	unsolicited
	refer subclause 6.11

	+CSSI: <code1>

[,<index>]
	as verbose
	intermediate
	refer subclause 7.16

	+CSSU: <code2>

[,<index>[,<number>,
<type>[,<subaddr>,
<satype>]]]
	as verbose
	unsolicited
	refer subclause 7.16

	+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 specific
	intermediate
	as CONNECT but manufacturer 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


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:
IS‑101 also uses V.250 [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

3
ring





idle


4
DTMF received



idle


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


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.
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