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3.2
Abbreviations

For the purposes of the present document, the following abbreviations apply:

5GCN
5G Core Network
AT
ATtention; this two‑character abbreviation is always used to start a command line to be sent from TE to TA

ASCI
Advanced Speech Call Items, including VGCS, VBS and eMLPP

BCD
Binary Coded Decimal

eMLPP
Enhanced Multi-Level Precedence and Pre-emption Service

ETSI
European Telecommunications Standards Institute

FTM
Frame Tunnelling Mode (refer 3GPP TS 27.001 [41] and 3GPP TS 29.007 [42])

HSCSD
High Speed Circuit Switched Data

IMEI
International Mobile station Equipment Identity

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

IrDA
Infrared Data Association

ISO
International Standards Organization

ITU‑T
International Telecommunication Union ‑ Telecommunications Standardization Sector

ME
Mobile Equipment

MMTEL
Multimedia Telephony

MoU
Memorandum of Understanding (GSM operator joint)

MT
Mobile Termination
MTU
Maximum Transfer Unit
NSLPI
NAS Signalling Low Priority Indication

PCCA
Portable Computer and Communications Association

PTT
Push to Talk

RDI
Restricted Digital Information

RLP
Radio Link Protocol

SIM
Subscriber Identity Module

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

TE
Terminal Equipment, e.g. a computer (equal to DTE; Data Terminal Equipment)

TIA
Telecommunications Industry Association

UDI
Unrestricted Digital Information 

UE
User Equipment

UICC
Universal Integrated Circuit Card

USAT
USIM Application Toolkit

USIM
Universal Subscriber Identity Module

VBS
Voice Broadcast Service

VGCS
Voice Group Call Service
***** Next change *****
7.2
Network registration +CREG

Table 35: +CREG parameter command syntax

	Command
	Possible response(s)

	+CREG=[<n>]
	+CME ERROR: <err>

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

	+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 in GERAN/UTRAN/E-UTRAN, or unsolicited result code +CREG: <stat>[,[<lac>],[<ci>],[<AcT>]] when <n>=2 and there is a change of the network cell in GERAN/UTRAN/E-UTRAN. The parameters <AcT>, <lac> and <ci> are sent only if available. The value <n>=3 further extends the unsolicited result code with [,<cause_type>,<reject_cause>], when available, when the value of <stat> changes.

NOTE 1:
If the MT also supports one or more of the GPRS services, EPS services or 5G services, the +CGREG command and +CGREG: result codes, the +CEREG command and +CEREG: result codes and the +CNRREG command and +CNRREG: result codes apply to the registration status and location information for those services.

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>, if available, are returned only when <n>=2 and MT is registered in the network. The parameters [,<cause_type>,<reject_cause>], if available, are returned when <n>=3. Refer subclause 9.2 for possible <err> values.
Test command returns values supported as a compound value.
Defined values
<n>: integer type
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>]]
3
enable network registration, location information and cause value information unsolicited result code +CREG: <stat>[,[<lac>],[<ci>],[<AcT>][,<cause_type>,<reject_cause>]]
<stat>: integer type; 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 (e.g. out of GERAN/UTRAN/E-UTRAN coverage)
5
registered, roaming
6
registered for "SMS only", home network (applicable only when <AcT> indicates E-UTRAN)

7
registered for "SMS only", roaming (applicable only when <AcT> indicates E-UTRAN)
8
attached for emergency bearer services only (see NOTE 2) (not applicable)

9
registered for "CSFB not preferred", home network (applicable only when <AcT> indicates E-UTRAN)

10
registered for "CSFB not preferred", roaming (applicable only when <AcT> indicates E-UTRAN)

NOTE 2:
3GPP TS 24.008 [8] and 3GPP TS 24.301 [83] specify the condition when the MS is considered as attached for emergency bearer services.
<lac>: string type; two byte location area code (when <AcT> indicates value 0 to 6), or tracking area code (when <AcT> indicates value 7). 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>: integer type; access technology of the serving cell
0
GSM

1
GSM Compact

2
UTRAN
3
GSM w/EGPRS (see NOTE 3)

4
UTRAN w/HSDPA (see NOTE 4)

5
UTRAN w/HSUPA (see NOTE 4)

6
UTRAN w/HSDPA and HSUPA (see NOTE 4) 
7
E-UTRAN
8
EC-GSM-IoT (A/Gb mode) (see NOTE 5)

9
E-UTRAN (NB-S1 mode) (see NOTE 6)
10
E-UTRA connected to a 5GCN (see NOTE 7) (not applicable)
11
NR connected to a 5GCN (see NOTE 8) (not applicable)
12
NR connected to an EPS core (see NOTE 9)
13
NG-RAN (not applicable)
NOTE 3:
3GPP TS 44.018 [156] specifies the System Information messages which give the information about whether the serving cell supports EGPRS.

NOTE 4:
3GPP TS 25.331 [74] specifies the System Information blocks which give the information about whether the serving cell supports HSDPA or HSUPA.
NOTE 5:
3GPP TS 44.018 [156] specifies the EC-SCH INFORMATION message which, if present, indicates that the serving cell supports EC-GSM-IoT.
NOTE 6:
3GPP TS 36.331 [86] specifies the System Information blocks which give the information about whether the serving cell supports NB-IoT, which corresponds to E-UTRAN (NB-S1 mode).
NOTE 7:
3GPP TS TBD [xxx] specifies the information which, if present, indicates that the serving cell is connected to a 5GCN.

NOTE 8:
3GPP TS 38.331 [xx] specifies the information which, if present, indicates that the serving cell is connected to a 5GCN.

Editor’s Note:
It is FFS what TS and what information indicates that the serving cell is connected to a 5G CN.

NOTE 9:
3GPP TS TBD [xxx] specifies the information which, if present, indicates that the serving cell is connected to an EPS core.
Editor’s Note:
It is FFS what TS and what information indicates that the serving cell is connected to an EPS core.
<cause_type>: integer type; indicates the type of <reject_cause>.

0
Indicates that <reject_cause> contains an MM cause value, see 3GPP TS 24.008 [8] Annex G.

1
Indicates that <reject_cause> contains a manufacturer specific cause.
<reject_cause>: integer type; contains the cause of the failed registration. The value is of type as defined by <cause_type>.
Implementation
Optional.
This command is not applicable to UEs in NG-RAN. 
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 to the GSM/UMTS/EPS/5G network operator using the SIM/USIM card installed in the currently selected card slot. <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>: integer type
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>: integer type
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 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 Recommendation E.212 [10] Annex A, 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>: integer type
0
unknown

1
available

2
current

3
forbidden

<AcT>: integer type; 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
8
EC-GSM-IoT (A/Gb mode) (see NOTE 3)

9
E-UTRAN (NB-S1 mode) (see NOTE 4)
10
E-UTRA connected to a 5GCN (see NOTE 5) (not applicable)
11
NR connected to a 5GCCN (see NOTE 6) (not applicable)

12
NR connected to an EPS core (see NOTE 7) (not applicable)

13
NG-RAN
NOTE 1:
3GPP TS 44.018 [156] 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.
NOTE 3:
3GPP TS 44.018 [156] specifies the EC-SCH INFORMATION message which, if present, indicates that the serving cell supports EC-GSM-IoT.
NOTE 4:
3GPP TS 36.331 [86] specifies the System Information blocks which give the information about whether the serving cell supports NB-IoT, which corresponds to E-UTRAN (NB-S1 mode).
NOTE 5:
3GPP TS TBD [xxx] specifies the information which, if present, indicates that the serving cell is connected to a 5G CN.

NOTE 6:
3GPP TS 38.331 [xx] specifies the information which, if present, indicates that the serving cell is connected to a 5G CN.

Editor’s Note:
It is FFS what TS and what information indicates that the serving cell is connected to a 5G CN.

NOTE 7:
3GPP TS TBD [xxx] specifies the information which, if present, indicates that the serving cell is connected to an EPS core.
Editor’s Note:
It is FFS what TS and what information indicates that the serving cell is connected to an EPS core.
Implementation
Optional.
***** Next change *****
10.1
Commands specific to MTs supporting the packet domain


Editor’s Note:
It is FFS if new AT-command(s) for 5G QoS definition and QoS parameter provisioning is needed.

Editor’s Note:
It is FFS if a new AT-command for 5G domain selection is needed.

Editor’s Note:
It is FFS if new AT-command(s) for 5G UE settings like e.g. voice, data & power is needed.

10.1.20
GPRS network registration status +CGREG

Table 128: +CGREG parameter command syntax

	Command
	Possible response(s)

	+CGREG=[<n>]
	+CME ERROR: <err>

	+CGREG?
	when <n>=0, 1, 2 or 3 and command successful:
+CGREG: <n>,<stat>[,[<lac>],[<ci>],[<AcT>],[<rac>][,<cause_type>,<reject_cause>]]
when <n>=4 or 5 and command successful:
+CGREG: <n>,<stat>[,[<lac>],[<ci>],[<AcT>],[<rac>][,[<cause_type>],[<reject_cause>][,[<Active-Time>],[<Periodic-RAU>],[<GPRS-READY-timer>]]]]

	+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 in GERAN/UTRAN, or unsolicited result code +CGREG: <stat>[,[<lac>],[<ci>],[<AcT>],[<rac>]] when <n>=2 and there is a change of the network cell in GERAN/UTRAN. The parameters <AcT>, <lac>, <rac> and <ci> are provided only if available. The value <n>=3 further extends the unsolicited result code with [,<cause_type>,<reject_cause>], when available, when the value of <stat> changes.

If the UE wants to apply PSM for reducing its power consumption, see +CPSMS command and 3GPP TS 23.682 [149], the set command controls the presentation of an unsolicited result code +CGREG: <stat>[,[<lac>],[<ci>],[<AcT>],[<rac>][,[<cause_type>],[<reject_cause>][,[<Active-Time>],[<Periodic-RAU>],[<GPRS-READY-timer>]]]]. When <n>=4 the unsolicited result code will provide the UE with additional information for the Active Time value, the extended periodic RAU value and the GPRS READY timer value if there is a change of the network cell in GERAN/UTRAN. The value <n>=5 further enhances the unsolicited result code with <cause_type> and <reject_cause> when the value of <stat> changes. The parameters <AcT>, <lac>, <rac>, <ci>, <cause_type>, <reject_cause>, <Active-Time>, <Periodic-RAU> and <GPRS-READY-timer> are provided only if available.
Refer subclause 9.2 for possible <err> values.
NOTE 1:
If the GPRS MT also supports one or more of the circuit mode services in GERAN/UTRAN, EPS services in E-UTRAN or 5G services in NG-RAN, the +CREG command and +CREG: result codes, the +CEREG command and +CEREG: result codes and the +CNRREG command and +CNRREG: 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>, <AcT> and <rac>, if available, are returned only when <n>=2 and MT is registered in the network. The parameters [,<cause_type>,<reject_cause>], if available, are returned when <n>=3.

Test command returns values supported as a compound value.
Defined values
<n>: integer type
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>],[<rac>]]
3
enable network registration, location information and GMM cause value information unsolicited result code +CGREG: <stat>[,[<lac>],[<ci>],[<AcT>],[<rac>][,<cause_type>,<reject_cause>]]
4
For a UE that wants to apply PSM, enable network registration and location information unsolicited result code +CGREG: <stat>[,[<lac>],[<ci>],[<AcT>],[<rac>][,,[,[<Active-Time>],[<Periodic-RAU>],[<GPRS-READY-timer>]]]]

5
For a UE that wants to apply PSM, enable network registration, location information and GMM cause value information unsolicited result code +CGREG: <stat>[,[<lac>],[<ci>],[<AcT>],[<rac>][,[<cause_type>],[<reject_cause>][,[<Active-Time>],[<Periodic-RAU>],[<GPRS-READY-timer>]]]]
<stat>: integer type; indicates the 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 (e.g. out of GERAN/UTRAN coverage)
5
registered, roaming
6
registered for "SMS only", home network (not applicable)

7
registered for "SMS only", roaming (not applicable)
8
attached for emergency bearer services only (see NOTE 2) (applicable only when <AcT> indicates 2,4,5,6)
9
registered for "CSFB not preferred", home network (not applicable)

10
registered for "CSFB not preferred", roaming (not applicable)
NOTE 2:
3GPP TS 24.008 [8] and 3GPP TS 24.301 [83] specify the condition when the MS is considered as attached for emergency bearer services.
<lac>: string type; two byte location area code in hexadecimal format (e.g. "00C3" equals 195 in decimal)

<ci>: string type; four byte GERAN/UTRAN cell ID in hexadecimal format

<AcT>: integer type; indicates the access technology of the serving cell
0
GSM

1
GSM Compact

2
UTRAN

3
GSM w/EGPRS (see NOTE 3)

4
UTRAN w/HSDPA (see NOTE 4)

5
UTRAN w/HSUPA (see NOTE 4)

6
UTRAN w/HSDPA and HSUPA (see NOTE 4)
7
E-UTRAN (not applicable)
8
EC-GSM-IoT (A/Gb mode) (see NOTE 5)

9
E-UTRAN (NB-S1 mode) (see NOTE 6) (not applicable)
10
E-UTRA connected to a 5GCN (see NOTE 7) (not applicable)
11
NR connected to a 5GCN (see NOTE 8) (not applicable)
12
NR connected to an EPS core (see NOTE 9) (not applicable)
13
NG-RAN (not applicable)
NOTE 3:
3GPP TS 44.018 [156] specifies the System Information messages which give the information about whether the serving cell supports EGPRS.

NOTE 4:
3GPP TS 25.331 [74] specifies the System Information blocks which give the information about whether the serving cell supports HSDPA or HSUPA.

NOTE 5:
3GPP TS 44.018 [156] specifies the EC-SCH INFORMATION message which, if present, indicates that the serving cell supports EC-GSM-IoT.
NOTE 6:
3GPP TS 36.331 [86] specifies the System Information blocks which give the information about whether the serving cell supports NB-IoT, which corresponds to E-UTRAN (NB-S1 mode).

NOTE 7:
3GPP TS TBD [xxx] specifies the information which, if present, indicates that the serving cell is connected to a 5GCN.
Editor’s Note:
It is FFS what information indicates that the serving cell in E-UTRA is connected to a 5GS CN.

NOTE 8:
3GPP TS 38.331 [xx] specifies the information which, if present, indicates that the serving cell is connected to a 5GCN.

Editor’s Note:
It is FFS what TS and what information indicates that the serving cell is connected to a 5G CN.

NOTE 9:
3GPP TS TBD [xxx] specifies the information which, if present, indicates that the serving cell is connected to an EPS core.
Editor’s Note:
It is FFS what TS and what information indicates that the serving cell is connected to an EPS core.

<rac>: string type; one byte routing area code in hexadecimal format
<cause_type>: integer type; indicates the type of <reject_cause>.

0
Indicates that <reject_cause> contains a GMM cause value, see 3GPP TS 24.008 [8] Annex G.

1
Indicates that <reject_cause> contains a manufacturer-specific cause.
<reject_cause>: integer type; contains the cause of the failed registration. The value is of type as defined by <cause_type>.
<Active-Time>: string type; one byte in an 8 bit format. Indicates the Active Time value (T3324) allocated to the UE in GERAN/UTRAN. The Active Time value is coded as one byte (octet 3) of the GPRS Timer 2 information element coded as bit format (e.g. "00100100" equals 4 minutes). For the coding and the value range, see the GPRS Timer 2 IE in 3GPP TS 24.008 [8] Table 10.5.163/3GPP TS 24.008. See also 3GPP TS 23.682 [149] and 3GPP TS 23.060 [47].
<Periodic-RAU>: string type; one byte in an 8 bit format. Indicates the extended periodic RAU value (T3312) allocated to the UE in GERAN/UTRAN. The extended periodic RAU value s coded as one byte (octet 3) of the GPRS Timer 3 information element coded as bit format (e.g. "01000111" equals 70 hours). For the coding and the value range, see the GPRS Timer 3 IE in 3GPP TS 24.008 [8] Table 10.5.163a/3GPP TS 24.008. See also 3GPP TS 23.682 [149] and 3GPP TS 23.060 [47].
<GPRS-READY-timer>: string type; one byte in an 8 bit format. Indicates the GPRS READY timer value (T3314) allocated to the UE in GERAN/UTRAN. The GPRS READY timer value is coded as one byte (octet 2) of the GPRS Timer information element coded as bit format (e.g. "01000011" equals 3 decihours or 18 minutes). For the coding and the value range, see the GPRS Timer IE in 3GPP TS 24.008 [8] Table 10.5.172/3GPP TS 24.008. See also 3GPP TS 23.060 [47].
Implementation
Optional.
This command is not applicable to UEs in E-UTRAN or NG-RAN.
***** Next change *****
10.1.22
EPS network registration status +CEREG

Table 10.1.22-1: +CEREG parameter command syntax

	Command
	Possible response(s)

	+CEREG=[<n>]
	+CME ERROR: <err>

	+CEREG?
	when <n>=0, 1, 2 or 3 and command successful:
+CEREG: <n>,<stat>[,[<tac>],[<ci>],[<AcT>[,<cause_type>,<reject_cause>]]]
when <n>=4 or 5 and command successful:
+CEREG: <n>,<stat>[,[<lac>],[<ci>],[<AcT>],[<rac>][,[<cause_type>],[<reject_cause>][,[<Active-Time>],[<Periodic-TAU>]]]]

	+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 in E-UTRAN, or unsolicited result code +CEREG: <stat>[,[<tac>],[<ci>],[<AcT>]] when <n>=2 and there is a change of the network cell in E-UTRAN. The parameters <AcT>, <tac> and <ci> are provided only if available. The value <n>=3 further extends the unsolicited result code with [,<cause_type>,<reject_cause>], when available, when the value of <stat> changes.

If the UE wants to apply PSM for reducing its power consumption, see +CPSMS command and 3GPP TS 23.682 [149], the set command controls the presentation of an unsolicited result code+CEREG: <stat>[,[<tac>],[<ci>],[<AcT>][,[<cause_type>],[<reject_cause>][,[<Active-Time>],[<Periodic-TAU>]]]]. When <n>=4 the unsolicited result code will provide the UE with additional information for the Active Time value and the extended periodic TAU value if there is a change of the network cell in E-UTRAN. The value <n>=5 further enhances the unsolicited result code with <cause_type> and <reject_cause> when the value of <stat> changes. The parameters <AcT>, <tac>, <ci>, <cause_type>, <reject_cause>, <Active-Time> and <Periodic-TAU> are provided only if available.
Refer subclause 9.2 for possible <err> values.
NOTE 1:
If the EPS MT in GERAN/UTRAN/E-UTRAN also supports one or more of the circuit mode services, GPRS services or 5G services, the +CREG command and +CREG: result codes, the +CGREG command and +CGREG: result codes and the +CNRREG command and +CNRREG: 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 <tac>, <ci> and <AcT>, if available, are returned only when <n>=2 and MT is registered in the network. The parameters [,<cause_type>,<reject_cause>], if available, are returned when <n>=3.

Test command returns values supported as a compound value.
Defined values
<n>: integer type
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>[,[<tac>],[<ci>],[<AcT>]]
3
enable network registration, location information and EMM cause value information unsolicited result code +CEREG: <stat>[,[<tac>],[<ci>],[<AcT>][,<cause_type>,<reject_cause>]]
4
For a UE that wants to apply PSM, enable network registration and location information unsolicited result code +CEREG: <stat>[,[<tac>],[<ci>],[<AcT>][,,[,[<Active-Time>],[<Periodic-TAU>]]]]

5
For a UE that wants to apply PSM, enable network registration, location information and EMM cause value information unsolicited result code +CEREG: <stat>[,[<tac>],[<ci>],[<AcT>][,[<cause_type>],[<reject_cause>][,[<Active-Time>],[<Periodic-TAU>]]]]
<stat>: integer type; indicates the 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 (e.g. out of E-UTRAN coverage)
5
registered, roaming
6
registered for "SMS only", home network (not applicable)

7
registered for "SMS only", roaming (not applicable)
8
attached for emergency bearer services only (See NOTE 2)
9
registered for "CSFB not preferred", home network (not applicable)

10
registered for "CSFB not preferred", roaming (not applicable)

NOTE 2:
3GPP TS 24.008 [8] and 3GPP TS 24.301 [83] specify the condition when the MS is considered as attached for emergency bearer services.
<tac>: string type; two byte tracking area code in hexadecimal format (e.g. "00C3" equals 195 in decimal)

<ci>: string type; four byte E-UTRAN cell ID in hexadecimal format
<AcT>: integer type; indicates the access technology of the serving cell
0
GSM (not applicable)
1
GSM Compact (not applicable)
2
UTRAN (not applicable)
3
GSM w/EGPRS (see NOTE 3) (not applicable)
4
UTRAN w/HSDPA (see NOTE 4) (not applicable)
5
UTRAN w/HSUPA (see NOTE 4) (not applicable)
6
UTRAN w/HSDPA and HSUPA (see NOTE 4) (not applicable)
7
E-UTRAN
8
EC-GSM-IoT (A/Gb mode) (see NOTE 5) (not applicable)

9
E-UTRAN (NB-S1 mode) (see NOTE 6)
10
E-UTRA connected to a 5G CN (see NOTE 7) (not applicable)
11
NR connected to a 5G CN (see NOTE 8) (not applicable)

12
NR connected to an EPS core (see NOTE 9)
13
NG-RAN (not applicable)
NOTE 3:
3GPP TS 44.018 [156] specifies the System Information messages which give the information about whether the serving cell supports EGPRS.

NOTE 4:
3GPP TS 25.331 [74] specifies the System Information blocks which give the information about whether the serving cell supports HSDPA or HSUPA.
NOTE 5:
3GPP TS 44.018 [156] specifies the EC-SCH INFORMATION message which, if present, indicates that the serving cell supports EC-GSM-IoT.
NOTE 6:
3GPP TS 36.331 [86] specifies the System Information blocks which give the information about whether the serving cell supports NB-IoT, which corresponds to E-UTRAN (NB-S1 mode).
NOTE 7:
3GPP TS TBD [xxx] specifies the information which, if present, indicates that the serving cell is connected to a 5GCN.
Editor’s Note:
It is FFS what information indicates that the serving cell in E-UTRA is connected to a 5G CN.

NOTE 8:
3GPP TS 38.331 [xx] specifies the information which, if present, indicates that the serving cell is connected to a 5GCN.

Editor’s Note:
It is FFS what TS and what information indicates that the serving cell is connected to a 5G CN.

NOTE 9:
3GPP TS TBD [xxx] specifies the information which, if present, indicates that the serving cell is connected to an EPS core.
Editor’s Note:
It is FFS what TS and what information indicates that the serving cell is connected to an EPS core.

<cause_type>: integer type; indicates the type of <reject_cause>.

0
Indicates that <reject_cause> contains an EMM cause value, see 3GPP TS 24.301 [83] Annex A.

1
Indicates that <reject_cause> contains a manufacturer-specific cause.
<reject_cause>: integer type; contains the cause of the failed registration. The value is of type as defined by <cause_type>.
<Active-Time>: string type; one byte in an 8 bit format. Indicates the Active Time value (T3324) allocated to the UE in E-UTRAN. The Active Time value is coded as one byte (octet 3) of the GPRS Timer 2 information element coded as bit format (e.g. "00100100" equals 4 minutes). For the coding and the value range, see the GPRS Timer 2 IE in 3GPP TS 24.008 [8] Table 10.5.163/3GPP TS 24.008. See also 3GPP TS 23.682 [149] and 3GPP TS 23.401 [82].
<Periodic-TAU>: string type; one byte in an 8 bit format. Indicates the extended periodic TAU value (T3412) allocated to the UE in E-UTRAN. The extended periodic TAU value is coded as one byte (octet 3) of the GPRS Timer 3 information element coded as bit format (e.g. "01000111" equals 70 hours). For the coding and the value range, see the GPRS Timer 3 IE in 3GPP TS 24.008 [8] Table 10.5.163a/3GPP TS 24.008. See also 3GPP TS 23.682 [149] and 3GPP TS 23.401 [82].
Implementation
Optional.
This command is only applicable to UEs in GSM or E-UTRAN.
***** Next change *****
10.1.xx
NG-RAN network registration status +CNRREG

Table 10.1.xx-1: +CNRREG parameter command syntax

	Command
	Possible response(s)

	+CNRREG=[<n>]
	+CME ERROR: <err>

	+CNRREG?
	when <n>=0, 1, 2 or 3 and command successful:
+CNRREG: <n>,<stat>[,[<tac>],[<ci>],[<AcT>[,<cause_type>,<reject_cause>]]]

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


Description
The set command controls the presentation of an unsolicited result code +CNRREG: <stat> when <n>=1 and there is a change in the MT's 5G network registration status in NG-RAN, or unsolicited result code +CNRREG: <stat>[,[<tac>],[<ci>],[<AcT>]] when <n>=2 and there is a change of the network cell in NR. The parameters <AcT>, <tac> and <ci> are provided only if available. The value <n>=3 further extends the unsolicited result code with [,<cause_type>,<reject_cause>], when available, when the value of <stat> changes.

Editor’s Note:
It is FFS if alignment with +CEREG for the values <n>=4 and <n>=5 is needed (applicability of power saving) and support of the parameters like Active Time value and extended periodic TAU is needed.
Refer subclause 9.2 for possible <err> values.

NOTE 1:
If the 5G MT in GERAN/UTRAN/E-UTRAN also supports one or more of the circuit mode services, GPRS services or EPS services, the +CREG command and +CREG: result codes, the +CGREG command and +CGREG: result codes and the +CEREG command and +CEREG: 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 <tac>, <ci> and <AcT>, if available, are returned only when <n>=2 and MT is registered in the network. The parameters [,<cause_type>,<reject_cause>], if available, are returned when <n>=3.
Test command returns values supported as a compound value.

Defined values
<n>: integer type
0
disable network registration unsolicited result code

1
enable network registration unsolicited result code +CNRREG: <stat>
2
enable network registration and location information unsolicited result code +CNRREG: <stat>[,[<tac>],[<ci>],[<AcT>]]
3
enable network registration, location information and 5GMM cause value information unsolicited result code +CNRREG: <stat>[,[<tac>],[<ci>],[<AcT>][,<cause_type>,<reject_cause>]]
<stat>: integer type; indicates the NR 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 (e.g. out of NR coverage)
5
registered, roaming
6
registered for "SMS only", home network (not applicable)

7
registered for "SMS only", roaming (not applicable)
8
registered for emergency services only (See NOTE 2)
9
registered for "CSFB not preferred", home network (not applicable)

10
registered for "CSFB not preferred", roaming (not applicable)

Editor’s Note:
The parameter <stat> must be further aligned between +CREG, +CGREG and +C EREG. Possible new values for the registration status 5G is TBD.
NOTE 2:
3GPP TS 24.501 [yyy] specify the condition when the MS is considered as registered for emergency services.
<tac>: string type; two byte tracking area code in hexadecimal format (e.g. "00C3" equals 195 in decimal)

<ci>: string type; four byte NR cell ID in hexadecimal format
Editor’s Note:
The coding of the <ci> for a cell in 4G is to be confirmed.
<AcT>: integer type; indicates the access technology of the serving cell
0
GSM (not applicable)
1
GSM Compact (not applicable)
2
UTRAN (not applicable)
3
GSM w/EGPRS (see NOTE 3) (not applicable)
4
UTRAN w/HSDPA (see NOTE 4) (not applicable)
5
UTRAN w/HSUPA (see NOTE 4) (not applicable)
6
UTRAN w/HSDPA and HSUPA (see NOTE 4) (not applicable)
7
E-UTRAN (not applicable)
8
EC-GSM-IoT (A/Gb mode) (see NOTE 5) (not applicable)

9
E-UTRAN (NB-S1 mode) (see NOTE 6) (not applicable)
10
E-UTRA connected to a 5GCN (see NOTE 7)

11
NR connected to a 5GCN (see NOTE 8)
12
NR connected to an EPS core (see NOTE 9) (not applicable)
13
NG-RAN (not applicable)
NOTE 3:
3GPP TS 44.018 [156] specifies the System Information messages which give the information about whether the serving cell supports EGPRS.

NOTE 4:
3GPP TS 25.331 [74] specifies the System Information blocks which give the information about whether the serving cell supports HSDPA or HSUPA.
NOTE 5:
3GPP TS 44.018 [156] specifies the EC-SCH INFORMATION message which, if present, indicates that the serving cell supports EC-GSM-IoT.
NOTE 6:
3GPP TS 36.331 [86] specifies the System Information blocks which give the information about whether the serving cell supports NB-IoT, which corresponds to E-UTRAN (NB-S1 mode).
NOTE 7:
3GPP TS TBD [xxx] specifies the information which, if present, indicates that the serving cell is connected to a 5GCN.
Editor’s Note:
It is FFS what information indicates that the serving cell in E-UTRA is connected to a 5GS core.

NOTE 8:
3GPP TS 38.331 [xx] specifies the information which, if present, indicates that the serving cell is connected to a 5GCN.

Editor’s Note:
It is FFS what TS and what information indicates that the serving cell is connected to a 5G CN.

NOTE 9:
3GPP TS TBD [xxx] specifies the information which, if present, indicates that the serving cell is connected to an EPS core.
Editor’s Note:
It is FFS what TS and what information indicates that the serving cell is connected to an EPS core.

<cause_type>: integer type; indicates the type of <reject_cause>.

0
Indicates that <reject_cause> contains an EMM cause value, see 3GPP TS 24.301 [83] Annex A.

1
Indicates that <reject_cause> contains a manufacturer-specific cause.
<reject_cause>: integer type; contains the cause of the failed registration. The value is of type as defined by <cause_type>.
Implementation
Optional.
This command is only applicable to UEs in NG-RAN.
***** Next change *****
Annex B (normative):
Summary of result codes

ITU‑T Recommendation V.250 [14] result codes which can be used in the present document and result codes defined in the present document:

Table B.1: Result codes

	Verbose result code

(V.250 command V1 set)
	Numeric

(V0 set)
	Type
	Description

	+CABTSRI
	as verbose
	unsolicited
	refer subclause 10.1.41

	+CACSP
	as verbose
	unsolicited
	refer subclause 11.1.7

	+CALV
	as verbose
	unsolicited
	refer subclause 8.16

	+CANCHEV
	as verbose
	unsolicited
	refer subclause 11.1.8

	+CAPPLEVMC
	as verbose
	unsolicited
	refer subclause 8.78

	+CAPTT
	as verbose
	unsolicited
	refer subclause 11.1.4

	+CAULEV
	as verbose
	unsolicited
	refer subclause 11.1.5

	+CBCAP
	as verbose
	unsolicited
	refer subclause 8.59

	+CBCHG
	as verbose
	unsolicited
	refer subclause 8.61

	+CBCON
	as verbose
	unsolicited
	refer subclause 8.60

	+CCCM
	as verbose
	unsolicited
	refer subclause 7.16 

	+CCSFBU
	as verbose
	unsolicited
	refer subclause 8.76

	+CCWA
	as verbose
	unsolicited
	refer subclause 7.12

	+CCWV
	as verbose
	unsolicited
	refer subclause 8.28

	+CDEV
	as verbose
	unsolicited
	refer subclause 8.10

	+CDIP
	as verbose
	unsolicited
	refer subclause 7.9

	+CDUT
	as verbose
	intermediate
	refer subclause 13.2.1

	+CDUU
	as verbose
	unsolicited
	refer subclause 13.2.1

	+CECN
	as verbose
	unsolicited
	refer subclause 6.28

	+CEDRXSP
	as verbose
	unsolicited
	refer subclause 7.40

	+CEMBMSRI
	as verbose
	unsolicited
	refer subclause 14.2.2

	+CEMBMSSAII
	as verbose
	unsolicited
	refer subclause 14.2.6

	+CEMBMSSRVI
	as verbose
	unsolicited
	refer subclause 14.2.3

	+CEN1
	as verbose
	intermediate

unsolicited
	refer subclause 8.67

	+CEN2
	as verbose
	intermediate

unsolicited
	refer subclause 8.67

	+CEPTT
	as verbose
	unsolicited
	refer subclause 11.1.10 

	+CEREG
	as verbose
	unsolicited
	refer subclause 10.1.22

	+CPBW
	as verbose
	intermediate
	refer subclause 8.14

	+CPNERU
	as verbose
	unsolicited
	refer subclause 8.70

	+CGDEL
	as verbose
	intermediate
	refer subclause 10.1.29

	+CGEV
	as verbose
	unsolicited
	refer subclause 10.1.19

	+CGREG
	as verbose
	unsolicited
	refer subclause 10.1.20

	+CHSR
	as verbose
	intermediate
	refer subclause 6.16

	+CIEV
	as verbose
	unsolicited
	refer subclause 8.10

	+CCIOTOPTI
	as verbose
	unsolicited
	refer subclause 7.xx

	+CIREGU
	as verbose
	unsolicited
	refer subclause 8.71

	+CIREPH
	as verbose
	unsolicited
	refer subclause 8.64

	+CIREPI
	as verbose
	unsolicited
	refer subclause 8.64

	+CKEV
	as verbose
	unsolicited
	refer subclause 8.10

	+CLAV
	as verbose
	unsolicited
	refer subclause 8.31

	+CLIP
	as verbose
	unsolicited
	refer subclause 7.6

	+CMCCSI
	as verbose
	unsolicited
	refer subclause 7.73

	+CMCCSS<x>
	as verbose
	unsolicited
	refer subclause 7.74

	+CMCCSSEND
	as verbose
	unsolicited
	refer subclause 7.74

	+CME ERROR
	as verbose
	final
	refer subclause 9.2.0

	+CMOLRE
	as verbose
	unsolicited
	refer subclause 9.3.1

	+CMOLRG
	as verbose
	unsolicited
	refer subclause 8.50

	+CMOLRN
	as verbose
	unsolicited
	refer subclause 8.50

	+CMTLR
	as verbose
	unsolicited
	refer subclause 8.57

	+CRTDCP
	as verbose
	unsolicited
	refer subclause 10.1.44

	+CMWN
	as verbose
	unsolicited
	refer subclause 7.36

	+CNAP
	as verbose
	intermediate

unsolicited
	refer subclause 7.30

	+CNEC_MM
	as verbose
	unsolicited
	refer subclause 9.1b

	+CNEC_GMM
	as verbose
	unsolicited
	refer subclause 9.1b

	+CNEC_GSM
	as verbose
	unsolicited
	refer subclause 9.1b

	+CNEC_EMM
	as verbose
	unsolicited
	refer subclause 9.1b

	+CNEC_ESM
	as verbose
	unsolicited
	refer subclause 9.1b

	+CNEMIU
	as verbose
	unsolicited
	refer subclause 7.33

	+CNEMS1
	as verbose
	unsolicited
	refer subclause 7.33

	+CNRREG
	as verbose
	unsolicited
	refer subclause 10.1.xx

	+COEV
	as verbose
	unsolicited
	refer subclause 8.10

	+COLP
	as verbose
	intermediate
unsolicited
	refer subclause 7.8

	+CPINR
	as verbose
	intermediate
	refer subclause 8.65

	+CPINRE
	as verbose
	intermediate
	refer subclause 8.65

	+CPOSR
	as verbose
	unsolicited
	refer subclause 8.56

	+CPNERU
	as verbose
	unsolicited
	refer subclause 8.70

	+CPNSTAT
	as verbose
	unsolicited
	refer subclause 7.28

	+CPSB
	as verbose
	unsolicited
	refer subclause 7.29

	+CR
	as verbose
	intermediate
	refer subclause 6.9

	+CREG
	as verbose
	unsolicited
	refer subclause 7.2

	+CRING
	as verbose
	unsolicited
	refer subclause 6.11

	+CRTDCP
	as verbose
	unsolicited
	refer subclause 10.1.44

	+CSCON
	as verbose
	unsolicited
	refer subclause 10.1.30

	+CSSI
	as verbose
	intermediate
	refer subclause 7.17

	+CSSU
	as verbose
	unsolicited
	refer subclause 7.17

	+CTEV
	as verbose
	unsolicited
	refer subclause 8.10

	+CTZE
	as verbose
	unsolicited
	refer subclause 8.41

	+CTZEU
	as verbose
	unsolicited
	refer subclause 8.41

	+CTZV
	as verbose
	unsolicited
	refer subclause 8.41

	+CUSATEND
	as verbose
	unsolicited
	refer subclause 12.2.4

	+CUSATP
	as verbose
	unsolicited
	refer subclause 12.2.4

	+CUSATS
	as verbose
	unsolicited
	refer subclause 12.2.3

	+CUSD
	as verbose
	unsolicited
	refer subclause 7.15

	+CUUS1I
	as verbose
	intermediate
	refer subclause 7.26

	+CUUS1U
	as verbose
	unsolicited
	refer subclause 7.26

	+CWLANOLADI
	as verbose
	unsolicited
	refer subclause 10.1.39

	+CWLANOLCMI
	as verbose
	unsolicited
	refer subclause 10.1.40

	+DR
	as verbose
	intermediate
	refer subclause 6.26

	+ILRR
	as verbose
	intermediate
	refer subclause 4.3

	BUSY
	7
	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
	8
	final
	connection completion timeout

	NO CARRIER
	3
	final
	connection terminated

	NO DIALTONE
	6
	final
	no dialtone detected

	OK
	0
	final
	acknowledges execution of a command line

	RING
	2
	unsolicited
	incoming call signal from network

	NOTE:
From v6.2.0 onwards, ATV0 numeric result codes 5, 6, 7 for NO DIALTONE, BUSY and NO ANSWER respectively, have been replaced by numeric result codes 6, 7, 8 respectively, to be aligned with the values listed in ITU-T Recommendation V.250 [14] (previously V.25ter).


NOTE:
The table B.1 is as an overview of the result codes, hence the complete syntax of the result codes is not shown.
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