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***   Next change   ***

4
AT command syntax
4.0
General
This clause summarizes general aspects on AT commands and issues related to them.
TE software implementors must take account that future versions of this specification may include additional parameters beyond what is expected in any response to an AT Set Command, Read Command, Test Command, or unsolicited result code. Implementations must therefore analyse all parameters provided from the TA and discard (ignore) any parameters received following the parameters expected by the TE software.
For further information refer ITU‑T Recommendation V.250 [14].

***   Next change   ***

5
General commands
5.0
General
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 MT. Syntax is otherwise similar but the prefix is +CG. TIA IS‑99 [15] uses same commands for base station identification.

***   Next change   ***
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 WDS‑Side Stack Selection. This command may be used when TA is asked to indicate the networks in which it can operate.

Table 10: +WS46 parameter command syntax

	Command
	Possible response(s)

	+WS46=[<n>]
	

	+WS46?
	<n>

	+WS46=?
	(list of supported <n>s)


Description
Set command selects the WDS side stack <n> to be used by the TA. Read command shows current setting and test command displays side stacks implemented in the TA.

Defined values for Query
<n>:

12
GSM Digital Cellular Systems (GERAN only)

22
UTRAN only

25
3GPP Systems (GERAN, UTRAN  and E-UTRAN)
aa
E-UTRAN only
bb
GERAN and UTRAN

cc
GERAN and E-UTRAN

dd
UTRAN and E-UTRAN

Editor’s note: The values aa, bb, cc & dd will be assigned by PCCA (Portable Computer and Communications Association).
The  values in <n> for Query are mutually exclusive. If one value (e.g. "25") is returned, other values shall not be returned.

Defined values for Set
<n>:
12
3GPP System

22
Not used. If received, the value shall be treated as if 12 had been received or an ERROR shall be returned.
25
Not used. If received, the value shall be treated as if 12 had been received or an ERROR shall be returned.
aa
Not used. If received, the value shall be treated as if 12 had been received or an ERROR shall be returned.

bb
Not used. If received, the value shall be treated as if 12 had been received or an ERROR shall be returned.

cc
Not used. If received, the value shall be treated as if 12 had been received or an ERROR shall be returned.

dd
Not used. If received, the value shall be treated as if 12 had been received or an ERROR shall be returned.
refer PCCA STD‑101 [17] for other values.
Implementation
Mandatory in PCCA STD‑101 [17], but optional for GSM/UMTS.

***   Next change   ***

6
Call control commands and methods
6.0
General
This clause describes the control of GSM/UMTS 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".

***   Next change   ***

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 3GPP TS 22.034 [29]) supported by the MT/TA. Refer subclause 9.2 for possible <err> values.
The return information is only applicable in GERAN.

Defined values
<mclass>: integer type; multislot class

<maxRx>: integer type; maximum number of receive timeslots that MT can use

<maxTx>: integer type; maximum number of transmit timeslots that MT can use

<sum>: integer type; total number of receive and transmit timeslots that MT can use at the same time (per TDMA frame). The following applies in a HSCSD call: 1 ( (receive slots) + (transmit slots) ( <sum>
<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

16
28,8k full rate data traffic channel (only possible when 14.4k is supported)

32
32,0k full rate data traffic channel (only possible in a two-timeslot configuration)

64
43,2k full rate data traffic channel (only possible when 14.4k is supported)

Implementation
Mandatory when HSCSD implemented.

This command is not applicable to UTRAN or E-UTRAN UEs.

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 in GERAN. Changing them during a call does not affect the current call.

NOTE: 
In UTRAN or E-UTRAN, values set with this command are not needed. The only applicable parameter is <SPEED>, which is set with +CBST command.

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 rate (<speed> subparameter from +CBST command) and <codings>
<codings>: a sum of integers each representing a channel coding that is accepted for transparent HSCSD calls. Default value 0 indicates that all supported codings are accepted (refer +CHSD command for other values)

Implementation
Mandatory when transparent HSCSD implemented.

This command is not applicable to UTRAN or E-UTRAN UEs. 

6.14
HSCSD non-transparent call configuration +CHSN

Table 21: +CHSN parameter command syntax

	Command
	Possible response(s)

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

[,<codings>]]]]
	

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

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


Description
Set command controls parameters for originating non-transparent HSCSD calls. Values may also be used during mobile terminated data call setup. In GERAN, changing <topRx> or <codings> value during a call does not affect the current call. In GERAN, changing of <wAiur> or <wRx> affects the current call only if <topRx> 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 rate (<speed> subparameter from +CBST command), <codings>, and <wRx> (or <maxRx> from +CHSD command if <wRx>=0). Other values:

1
9600 bps

2
14400 bps

3
19200 bps

4
28800 bps

5
38400 bps

6
43200 bps

7
57600 bps

<wRx>: integer type; wanted amount of receive timeslots. Default value 0 indicates that TA shall calculate a proper value from currently selected <wAiur> and <codings>. This parameter is not applicable to UTRAN or E-UTRAN UEs.

<topRx>: integer type; top value for <wRx> that user is going to request during the next established non-transparent HSCSD call. Default value 0 indicates that user is not going to change <wAiur>/<wRx> during the next call. This parameter is not applicable to UTRAN or E-UTRAN UEs.

<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 (refer +CHSD command for other values). This parameter is not applicable to UTRAN or E-UTRAN UEs.

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. If HSCSD call is active in UTRAN or E-UTRAN, all non-applicable parameters returned shall be equal to 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. This parameter is not applicable in UTRAN or E-UTRAN.

<tx>: integer type; number of transmit timeslots currently in use. This parameter is not applicable in UTRAN or E-UTRAN.

<aiur>: integer type; current air interface user rate (in case of transparent service this equals fixed network user rate) (refer +CHSN command for possible values). For the two-timeslot ECSD bit transparent configuration the following additional values apply:

8
56000 bps

9
64000 bps

<coding>: current channel coding (refer +CHSD command for possible values). This parameter is not applicable in UTRAN or E-UTRAN.

Implementation
Optional.

6.16
HSCSD parameters report +CHSR

Table 23: +CHSR action command syntax

	Command
	Possible response(s)

	+CHSR=[<mode>]
	

	+CHSR?
	+CHSR: <mode>

	+CHSR=?
	+CHSR: (list of supported <mode>s)


Description
Enabled command returns intermediate result code +CHSR: <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 service (+CR), error control (+ER), and/or compression (+DR) reporting but before possible TE-TA rate (+ILRR) 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 to +CHSN and +CHSC commands. 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.

In UTRAN or E-UTRAN, all non-applicable parameters returned shall be equal to zero.
Defined values
<mode>: 

0     
disables reporting

1

enables reporting

Implementation
Mandatory when HSCSD implemented 

6.17
HSCSD automatic user initiated upgrading + CHSU

Table 24: +CHSU parameter command syntax

	Command
	Possible response(s)

	+CHSU=<mode>
	

	+CHSU?
	+CHSU: <mode>

	+CHSU=?
	+CHSU: (list of supported <mode>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 3GPP TS 27.001 for details on the interpretation of the UP bit(s).

NOTE1:
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.

NOTE2:
This command is only applicable in GERAN.

Defined values
<mode>: 

0     
disables use of UP bit for upgrading

1

enables use of UP bit for upgrading

Implementation
Optional 

This command is not applicable to UTRAN or E-UTRAN UEs.

6.18
HSCSD non-transparent asymmetry configuration +CHSA

Table 25: +CHSA parameter command syntax

	Command
	Possible response(s)

	+CHSA=<mode>
	

	+CHSA?
	+CHSA: <mode>

	+CHSA=?
	+CHSA: (list of supported <mode>s)


Description
Set command controls the preferred asymmetry bias for non-transparent ECSD calls. Downlink biased asymmetry means that 8-PSK modulation is preferred downlink and GMSK modulation uplink. Uplink based asymmetry means that 8-PSK modulation is preferred uplink and GMSK downlink. Changing of <mode> affects the current call only if <topRx> (refer +CHSN) was non-zero when call was established.

Test command returns values supported by the MT/TA as compound values. The <mode> subparameter range indirectly indicates the UE Type; range (0-1) indicates UE Type A and range (0-2) indicates UE Type B.

NOTE1:
ECSD is also controlled by +CHSD, +CHSN and +CHST.

NOTE2:
This command is only applicable in GERAN.

Defined values
<mode>: 

0
No preference

1
Downlink biased asymmetry 

2
Uplink biased asymmetry 

Implementation
Mandatory when non-transparent ECSD is implemented.

This command is not applicable to UTRAN or E-UTRAN UEs.

***   Next change   ***
7
Network service related commands
7.0
General
This clause describes GSM/UMTS network related commands, which are not covered in call control clause of the present document. Commands include GSM/UMTS supplementary service handling, MSISDN query, MT and network facility locking, and network registration information query.
***   Next change   ***

7.2
Network registration +CREG

Table 35: +CREG parameter command syntax

	Command
	Possible response(s)

	+CREG=[<n>]
	

	+CREG?
	+CREG: <n>,<stat>[,<lac>,<ci>[,<AcT>]]

+CME ERROR: <err>

	+CREG=?
	+CREG: (list of supported <n>s)


Description
Set command controls the presentation of an unsolicited result code +CREG: <stat> when <n>=1 and there is a change in the MT’s circuit mode network registration status, or code +CREG: <stat>[,<lac>,<ci>[,<AcT>]] when <n>=2 and there is a change of the network cell.

Read command returns the status of result code presentation and an integer <stat> which shows whether the network has currently indicated the registration of the MT. Location information elements <lac>, <ci> and <AcT>are returned only when <n>=2 and MT is registered in the network. Refer subclause 9.2 for possible <err> values.

Defined values
<n>:

0
disable network registration unsolicited result code

1
enable network registration unsolicited result code +CREG: <stat>
2
enable network registration and location information unsolicited result code +CREG: <stat>[,<lac>,<ci>[,<AcT>]]
<stat>: circuit mode registration status
0
not registered, MT is not currently searching a new operator to register to

1
registered, home network

2
not registered, but MT 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 or tracking are a code in hexadecimal format (e.g. "00C3" equals 195 in decimal)

<ci>: string type; four byte GERAN/UTRAN/E-UTRAN cell ID in hexadecimal format
<AcT>: access technology of the registered network

0
GSM

1
GSM Compact

2
UTRAN
3
GSM w/EGPRS (see NOTE 1)

4
UTRAN w/HSDPA (see NOTE 2)

5
UTRAN w/HSUPA (see NOTE 2)

6
UTRAN w/HSDPA and HSUPA (see NOTE 2)
7
E-UTRAN
NOTE 1:
3GPP TS 44.060 [71] specifies the System Information messages which give the information about whether the serving cell supports EGPRS.

NOTE 2:
3GPP TS 25.331 [74] specifies the System Information blocks which give the information about whether the serving cell supports HSDPA or HSUPA.
Implementation
Optional.

7.3
PLMN selection +COPS

Table 36: +COPS parameter command syntax

	Command
	Possible response(s)

	+COPS=[<mode>[,<format>

[,<oper>[,<AcT>]]]]
	+CME ERROR: <err>

	+COPS?
	+COPS: <mode>[,<format>,<oper>[,<AcT>]]

+CME ERROR: <err>

	+COPS=?
	+COPS: [list of supported (<stat>,long alphanumeric <oper>

,short alphanumeric <oper>,numeric <oper>[,<AcT>])s]

[,,(list of supported <mode>s),(list of supported <format>s)]

+CME ERROR: <err>


Description
Set command forces an attempt to select and register the GSM/UMTS network operator. <mode> is used to select whether the selection is done automatically by the MT or is forced by this command to operator <oper> (it shall be given in format <format>) to a certain access technology, indicated in <AcT>. If the selected operator is not available, no other operator shall be selected (except <mode>=4). If the selected access technology is not available, then the same operator shall be selected in other access technology. The selected operator name format shall apply to further read commands (+COPS?) also. <mode>=2 forces an attempt to deregister from the network. The selected mode affects to all further network registration (e.g. after <mode>=2, MT shall be unregistered until <mode>=0 or 1 is selected). Refer subclause 9.2 for possible <err> values. This command should be abortable when registration/deregistration attempt is made.

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

Test command returns a set of five parameters, each representing an operator present in the network. A set consists of an integer indicating the availability of the operator <stat>, long and short alphanumeric format of the name of the operator, numeric format representation of the operator and access technology. 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 or active application in the UICC (GSM or USIM) in the following order: HPLMN selector, User controlled PLMN selector, Operator controlled PLMN selector and PLMN selector (in the SIM or GSM application), and other networks.

It is recommended (although optional) that after the operator list TA returns lists of supported <mode>s and <format>s. These lists shall be delimited from the operator list by two commas. 

The access technology selected parameters, <AcT>, should only be used in terminals capable to register to more than one access technology. Selection of <AcT> does not limit the capability to cell reselections, even though an attempt is made to select an access technology, the phone may still re-select a cell in another access technology.
Defined values
<mode>:

0
automatic (<oper> field is ignored)

1
manual (<oper> field shall be present, and <AcT> optionally)

2
deregister from network

3
set only <format> (for read command +COPS?), do not attempt registration/deregistration (<oper> and <AcT> fields are ignored); this value is not applicable in read command response

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

<format>:

0
long format alphanumeric <oper>
1
short format alphanumeric <oper>
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 3GPP TS 24.008 [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; returned <oper> 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 3)(network code digit 2)(network code digit 1)

<stat>:

0
unknown

1
available

2
current

3
forbidden

<AcT>: access technology selected
0
GSM

1
GSM Compact

2
UTRAN
3
GSM w/EGPRS (see NOTE 1)

4
UTRAN w/HSDPA (see NOTE 2)

5
UTRAN w/HSUPA (see NOTE 2)

6
UTRAN w/HSDPA and HSUPA (see NOTE 2)
7
E-UTRAN
NOTE 1:
3GPP TS 44.060 [71] specifies the System Information messages which give the information about whether the serving cell supports EGPRS.

NOTE 2:
3GPP TS 25.331 [74] specifies the System Information blocks which give the information about whether the serving cell supports HSDPA or HSUPA.
Implementation
Optional.
***   Next change   ***

7.19
Preferred PLMN list +CPOL 
Table 52:+CPOL parameter command syntax

	Command
	Possible response(s)

	+CPOL=[<index>][, <format>[,<oper>[,<GSM_AcT>,<GSM_Compact_AcT>,<UTRAN_AcT>,<E-UTRAN_AcT>]]]
	+CME ERROR: <err>

	+CPOL?
	+CPOL: <index1>,<format>,<oper1>[,<GSM_AcT1>,<GSM_Compact_AcT1>,<UTRAN_AcT1>,<E-UTRAN_AcT1>]

[<CR><LF>+CPOL: <index2>,<format>,<oper2>[,<GSM_AcT2>,<GSM_Compact_AcT2>,<UTRAN_AcT2>,<E-UTRAN_AcT2>]

[...]]

+CME ERROR: <err>

	+CPOL=?
	+CPOL: (list of supported <index>s),(list of supported <format>s)

+CME ERROR: <err>


Description
This command is used to edit the PLMN selector with Access Technology lists in the SIM card or active application in the UICC (GSM or USIM).
Execute command writes an entry in the SIM/USIM list of preferred PLMNs, previously selected by the command +CPLS. If no list has been previously selected, the User controlled PLMN selector with Access Technology, EFPLMNwAcT, is the one accessed by default. If <index> is given but <oper> is left out, entry is deleted. If <oper> is given but <index> is left out, <oper> is put in the next free location. If only <format> is given, the format of the <oper> in the read command is changed. The Access Technology selection parameters, <GSM_AcT>, <GSM_Compact_AcT> <UTRAN_AcT> and, <E-UTRAN_AcT>, are required when writing User controlled PLMN selector with Access Technology, EFPLMNwAcT, Operator controlled PLMN selector with Access Technology EFOPLMNwAcT and HPLMN selector with Access Technology EFHPLMNwAcT, see 3GPP TS 31.102 [xx]. Refer subclause 9.2 for possible <err> values.

NOTE1:
MT can also update the User controlled PLMN selector with Access Technology, EFPLMNwAcT, automatically when new networks are selected.

NOTE2:
The Operator controlled PLMN selector with Access Technology EFOPLMNwAcT, can only be written if the write access condition in the SIM/USIM has been previously verified.

Read command returns all used entries from the SIM/USIM list of preferred PLMNs, previously selected by the command +CPLS, with the Access Technologies for each PLMN in the list.

Test command returns the whole index range supported by the SIM.
Defined values
<indexn>: integer type; the order number of operator in the SIM/USIM preferred operator list

<format>:

0
long format alphanumeric <oper>

1
short format alphanumeric <oper>

2
numeric <oper>

<opern>: string type; <format> indicates if the format is alphanumeric or numeric (see +COPS) 

<GSM_AcTn>: GSM access technology:

0
access technology not selected

1 access technology selected

<GSM_Compact_AcTn>: GSM compact access technology:

0
access technology not selected
1 access technology selected

<UTRAN_AcTn>: UTRAN access technology:

0
access technology not selected

1
access technology selected
<E-UTRAN_AcTn>: E-UTRAN access technology:

0
access technology not selected

1
access technology selected
Implementation
Optional.

***   Next change   ***
7.27
Preferred network indication +CPNET

Table 59A: +CPNET parameter command syntax

	Command
	Possible response(s)

	+CPNET=<Pref_net>
	

	+CPNET?
	+CPNET: <Pref_net>

	+CPNET=?
	+CPNET: (list of supported <Pref_net>s)


Description
This command indicates whether the terminal has preference <Pref_net> for GERAN/UTRAN/E-UTRAN or GAN, see 3GPP TS 44.318 [70].

Read command returns the current preference for GERAN/UTRAN/E-UTRAN or GAN.

Test command returns the parameter indicating preference <Pref_net> for GERAN/UTRAN/E-UTRAN or GAN.

Defined values
<Pref_net>: Indicates the preference for GERAN/UTRAN/E-UTRAN or GAN.

0
GERAN/UTRAN/E-UTRAN shall be used. The terminal uses GERAN/UTRAN/E-UTRAN coverage only.

1
GAN shall be used. The terminal used GAN coverage only.

2
GERAN/UTRAN/E-UTRAN preferred. The terminal prefers to stay in GERAN/UTRAN/E-UTRAN rather than GAN.

3
GAN preferred. The terminal prefers to stay in GAN rather than GERAN/UTRAN/E-UTRAN.

NOTE:
Usage of value 0 or 1 will prevent the terminal from changing between GERAN/UTRAN/E-UTRAN and GAN. E.g. setting <Pref_net> to 1 indicates that only GAN will be used, and prevents the terminal from using available GERAN/UTRAN/E-UTRAN coverage.

Implementation
Optional.

7.28
Preferred network status +CPNSTAT

Table 59B: +CPNSTAT parameter command syntax

	Command
	Possible response(s)

	+CPNSTAT=[<n>]
	

	+CPNSTAT?
	+CPNSTAT: <n>,<stat>

	+CPNSTAT=?
	+CPNSTAT: (list of supported <n>s)


Description
Set command controls the presentation of an unsolicited result code +CPNSTAT: <stat> when <n>=1 and there is a change in the preferred network indication status.

Read command returns the status of result code presentation <n> and an integer <stat> which shows whether the terminal is in GERAN/UTRAN/E-UTRAN or GAN, see 3GPP TS 44.318 [70].

NOTE:
Further details about registration status are available using commands +CREG (see subclause 7.2), +CGREG (see subclause 10.1.19) and +CEREG (see subclause 10.1.21).

Test command returns the list of supported unsolicited result codes.

Defined values
<n>:

0
disable preferred network indication unsolicited result code.

1
enable preferred network indication unsolicited result code +CPNSTAT: <stat>.
<stat>: Preferred network indication status.

0
Requested network not available.

1
GERAN/UTRAN/E-UTRAN used.

2
GAN used.

Implementation
Optional.
***   Next change   ***
8
Mobile Termination control and status commands
8.0
General
This clause includes commands for MT power, keypad, touch screen, 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/UICC database records in a general way.

Figure 7 illustrates the effect of these commands. Command Phone Activity Status +CPAS indicates the current general activity status of the MT. Command Set Phone Functionality +CFUN is used to set the MT to different power consumption states. Command Enter PIN +CPIN is used to enter MT passwords which are needed before any other functionality of the MT can be used (e.g. SIM PIN, PUK). Commands Generic SIM Access +CSIM and Restricted SIM Access +CRSM can be used to access all data in SIM/UICC. Commands Battery Charge +CBC and Signal Quality +CSQ are same as in TIA IS‑135 [16] and they are used to query the battery charge of the MT and the current RSSI of the MT. Command Mobile Termination Control Mode +CMEC is used to select the controlling unit of MT keypad, display touch screen, and indicators. Controlling commands for the TE are Keypad Emulation +CKPD, Display Control +CDIS, Touch Screen Emulation +CTSA, and Indicator Control +CIND. If corresponding event reporting is enabled with command Mobile Termination Event Reporting +CMER, +CKEV is the result code of a keypad event, +CDEV is the result code of a display event, +CTEV is the result code of a touch screen event, and +CIEV is the result code of an indicator event. Phonebook commands are Select Phonebook Memory Storage +CPBS, Read Phonebook Entries +CPBR, Find Phonebook Entries +CPBF and Write Phonebook Entry +CPBW. Additional command Clock +CCLK can be used to control the real‑time clock of the MT if available. Command Alarm +CALA sets possible alarm clock facilities of the MT.


[image: image1]
Figure 7: Mobile termination control and status commands

***   Next change   ***
9.2
Mobile Termination error result code +CME ERROR
9.2.0
General
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):
***   Next change   ***
10
Commands for Packet Domain
10.0
General
This clause defines commands that a TE may use to control a MT supporting packet switched services. Other aspects of a Packet Domain MT are described in 3GPP TS 27.060 [34].

It is anticipated that Packet Domain MTs will vary widely in functionality. At one extreme, a MT supporting CS/PS or class-A mode of operation might support multiple PDP types as well as circuit switched data, and use multiple external networks and QoS profiles. At the other extreme a MT supporting only PS or class-C mode of operation 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 Packet Domain-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.

For the simplest MTs, and for backwards compatibility with existing communications software, it is possible to control access to the Packet Domain 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, Packet Domain Management and Packet Data Protocols, together with examples of command sequences for a number of applications may be found in 3GPP TS 27.060 [34].
***   Next change   ***
10.1.19
GPRS network registration status +CGREG

Table 128: CGREG parameter command syntax

	Command
	Possible response(s)

	+CGREG=[<n>]
	

	+CGREG?
	+CGREG: <n>,<stat>[,<lac>,<ci>[,<AcT>]]

+CME ERROR: <err>

	+CGREG=?
	+CGREG: (list of supported <n>s)


Description
The set command controls the presentation of an unsolicited result code +CGREG: <stat> when <n>=1 and there is a change in the MT's GPRS network registration status, or code +CGREG: <stat>[,<lac>,<ci>[,<AcT>]] 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 codes apply to the registration status and location information for those services.

The read command returns the status of result code presentation and an integer <stat> which shows whether the network has currently indicated the registration of the MT. Location information elements <lac>, <ci> and <AcT> are returned only when <n>=2 and MT is registered in the network.

Defined values
<n>:

0
disable network registration unsolicited result code

1
enable network registration unsolicited result code +CGREG: <stat>
2
enable network registration and location information unsolicited result code +CGREG: <stat>[,<lac>,<ci>[,<AcT>]]
<stat>: GPRS registration status
0
not registered, MT is not currently searching an operator to register to
1
registered, home network
2
not registered, but MT is currently trying to attach or searching an operator to register to
3
registration denied
4
unknown

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

<ci>: string type; four byte GERAN/UTRAN/E-UTRAN cell ID in hexadecimal format
<AcT>: access technology of the registered network

0
GSM

1
GSM Compact

2
UTRAN

3
GSM w/EGPRS (see NOTE 1)

4
UTRAN w/HSDPA (see NOTE 2)

5
UTRAN w/HSUPA (see NOTE 2)

6
UTRAN w/HSDPA and HSUPA (see NOTE 2)
7
E-UTRAN
NOTE 1:
3GPP TS 44.060 [71] specifies the System Information messages which give the information about whether the serving cell supports EGPRS.

NOTE 2:
3GPP TS 25.331 [74] specifies the System Information blocks which give the information about whether the serving cell supports HSDPA or HSUPA.

Implementation
Optional.
***   Next change   ***
10.1.21
EPS network registration status +CEREG

Table 10.1.21-1: CEREG parameter command syntax

	Command
	Possible response(s)

	+CEREG=[<n>]
	

	+CEREG?
	+CEREG: <n>,<stat>[,<lac>,<rac>,<ci>[,<AcT>]]

+CME ERROR: <err>

	+CEREG=?
	+CEREG: (list of supported <n>s)


Description
The set command controls the presentation of an unsolicited result code +CEREG: <stat> when <n>=1 and there is a change in the MT's EPS network registration status, or code +CEREG: <stat>[,<lac>,<rac>,<ci>[,<AcT>]] when <n>=2 and there is a change of the network cell.

NOTE.
If the EPS MT also supports circuit mode services and/or GPRS services, the +CREG command and +CREG: result codes and/or the +CGREG command and +CGREG: result codes apply to the registration status and location information for those services.

The read command returns the status of result code presentation and an integer <stat> which shows whether the network has currently indicated the registration of the MT. Location information elements <lac>, <rac>, <ci> and <AcT> are returned only when <n>=2 and MT is registered in the network.

Defined values
<n>:

0
disable network registration unsolicited result code

1
enable network registration unsolicited result code +CEREG: <stat>
2
enable network registration and location information unsolicited result code +CEREG: <stat>[,<lac>,<rac>,<ci>[,<AcT>]]
<stat>: EPS registration status

0
not registered, MT is not currently searching an operator to register to

1
registered, home network

2
not registered, but MT is currently trying to attach or searching an operator to register to

3
registration denied

4
unknown

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

<rac>: string type; one byte routing area code in hexadecimal format (e.g. "1C" equals 28 in decimal). If no routing area code is applicable, "00" (equals 00 in decimal) is provided
<ci>: string type; four byte GERAN/UTRAN/E-UTRAN cell ID in hexadecimal format
<AcT>: access technology of the registered network

0
GSM

1
GSM Compact

2
UTRAN

3
GSM w/EGPRS (see NOTE 1)

4
UTRAN w/HSDPA (see NOTE 2)

5
UTRAN w/HSUPA (see NOTE 2)

6
UTRAN w/HSDPA and HSUPA (see NOTE 2)
7
E-UTRAN
NOTE 1:
3GPP TS 44.060 [71] specifies the System Information messages which give the information about whether the serving cell supports EGPRS.

NOTE 2:
3GPP TS 25.331 [74] specifies the System Information blocks which give the information about whether the serving cell supports HSDPA or HSUPA.

Implementation
Optional.
***   Next change   ***
10.2
Modem compatibility commands
10.2.0
General
This subclause describes how existing AT commands, designed for use with a modem, may be used to control a Packet Domain MT. This is to provide backwards compatibility with existing communications software. For new applications it is recommended that the Packet Domain-specific commands, described in previous subclauses, be used.
10.2.1
MT originated PDP context activation
10.2.1.0
General
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 Packet Domain-specific configuration commands are required, they may be sent to the MT as part of the modem initialization commands.
***   Next change   ***
10.2.2
Network requested PDP context activation
10.2.2.0
General
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 Packet Domain-specific configuration commands are required, they may be sent to the MT as part of the modem initialization commands.

The +CGAUTO command is used to select modem compatibility mode.
***   Next change   ***
11
Commands for VGCS and VBS
11.0
General
This clause defines commands that a TE may use to control a VGCS or VBS supporting MT. The requirements for the VGCS and VBS are included in the following specifications: 

-
Voice Group Call service (VGCS): GSM 42.068 [55],GSM 43.068 [49],GSM 44.068 [52];

-
Voice Broadcast Service (VBS): GSM 42.069 [56],GSM 43.069 [50],GSM 44.069 [53].

It is anticipated that VGCS or VBS supporting MTs will vary widely in functionality.

A comprehensive set of VGCS and VBS-specific commands is defined in clause 11.1 to provide the flexibility needed by the more complex MT. The commands use the extended information and error message capabilities described in this specification.

For the simplest MTs, and for backwards compatibility with existing communications software, it is possible to control access to the VGCS and VBS 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 11.2.
***   Next change   ***
11.2
Modem compatibility commands
11.2.0
General
This sub-clause describes how existing AT commands, designed for use with a modem, may be used to control a VGCS or VBS supporting MT. This is to provide backwards compatibility with existing communications software.
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