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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.
Read command (query) returns the current value of <n>.

Test command returns values supported as a compound value.
Defined values for Query
<n>: integer type
12
GSM Digital Cellular Systems (GERAN only)

22
UTRAN only

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

28
E-UTRAN only
29
GERAN and UTRAN

30
GERAN and E-UTRAN

31
UTRAN and E-UTRAN

aa
GERAN, UTRAN, E-UTRAN and NG-RAN

bb
NG-RAN only

cc
NG-RAN and E-UTRAN

dd
NG-RAN, E-UTRAN and UTRAN

ee
NG-RAN, E-UTRAN and GERAN
ff
NG-RAN and UTRAN
gg
NG-RAN, UTRAN and GERAN
hh
NG-RAN and GERAN
Editor’s note: The values aa, bb, cc, dd, ee, ff, gg and hh will be assigned by PCCA (Portable Computer and Communications Association).
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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>: integer type
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.
28
Not used. If received, the value shall be treated as if 12 had been received or an ERROR shall be returned.

29
Not used. If received, the value shall be treated as if 12 had been received or an ERROR shall be returned.

30
Not used. If received, the value shall be treated as if 12 had been received or an ERROR shall be returned.

31
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.

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

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

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

hh
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 in the context of this specification.

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.
Editor’s Note:
The new access for 5G must be include in the text.
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NOTE 1:
If the MT also supports GPRS services and/or EPS services, the +CGREG command and +CGREG: result codes and/or the +CEREG command and +CEREG: 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)
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).
<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.

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 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.
Editor’s Note:
The new access for 5G must be include in the text.
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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)
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).
Implementation
Optional.

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> and <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 [59]. Refer subclause 9.2 for possible <err> values.

Editor’s Note:
The new access for 5G must be include in the text.
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NOTE 1:
MT can also update the User controlled PLMN selector with Access Technology, EFPLMNwAcT, automatically when new networks are selected.

NOTE 2:
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 as compound values.
Defined values
<indexn>: integer type; the order number of operator in the SIM/USIM preferred operator list

<format>: integer type
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>: integer type; GSM access technology:
0
access technology not selected
1
access technology selected

<GSM_Compact_AcTn>: integer type; GSM compact access technology

0
access technology not selected
1
access technology selected

<UTRAN_AcTn>: integer type; UTRAN access technology

0
access technology not selected

1
access technology selected
<E-UTRAN_AcTn>: integer type; E-UTRAN access technology

0
access technology not selected

1
access technology selected
Implementation
Optional.

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].

Editor’s Note:
The new access for 5G must be include in the text. It is FFS if a new AT-command also will be needed.
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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 as a compound value.

Defined values
<Pref_net>: integer type; 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].

Editor’s Note:
The new access for 5G must be include in the text.
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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 as a compound value.

Defined values
<n>: integer type
0
disable preferred network indication unsolicited result code.

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

<stat>: integer type; preferred network indication status.

0
Requested network not available.

1
GERAN/UTRAN/E-UTRAN used.

2
GAN used.

Implementation
Optional.
7.29
Current packet switched bearer +CPSB

Table 59C: +CPSB parameter command syntax

	Command
	Possible response(s)

	+CPSB=[<n>]
	+CME ERROR: <err>

	+CPSB?
	+CPSB: <n>[,<cid>,<curr_bearer>]
[<CR><LF>+CPSB: <n>,<cid>,<curr_bearer>
[...]]
+CME ERROR: <err>

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


Description

Set command controls the presentation of an unsolicited result code +CPSB: <cid>,<curr_bearer> when <n>=1 and the <cid> corresponds to a PDP context in the PDP-ACTIVE state or to an EPS bearer context and there is a change in the current bearer due to the reception of a control or signalling message from the network as specified in 3GPP TS 44.060 [71], 3GPP TS 25.331 [74] or 3GPP TS 36.331 [86].

Read command returns the current status of unsolicited result code presentation <n>. The parameters <cid> and <curr_bearer> are returned for each defined context when <n>=1 for <cid>s that correspond to a PDP context in the PDP-ACTIVE state or to an EPS bearer context.
Editor’s Note:
The new access for 5G must be include in the text.

Refer subclause 9.2 for possible <err> values.
Test command returns the list of supported <n>s as a compound value.

Defined values

<n>: integer type
0
disable the presentation of the unsolicited result code

1
enable the presentation of the unsolicited result code
+CPSB: <cid>,<curr_bearer>
<cid>: A numeric parameter which specifies a particular PDP context or EPS bearer context definition. The <cid> parameter is local to the TE-MT interface and identifies only those PDP or EPS bearer contexts which have been setup via AT command (see the +CGDCONT and +CGDSCONT commands).

<curr_bearer>: integer type; the current packet switched bearer which is established between the UE and network.
0
There is currently no packet switched bearer between the UE and the network (e.g. RAB is released in UMTS or the TBF is released in GSM). This would mean that there is no bearer associated to the PDP context referred to by the <cid> parameter and hence no data transfer is currently occuring on that particular PDP context. This result code covers the case where the PDP context is active but there is no bearer associated with it.

1
GPRS. (See 3GPP TS 44.060 [71] for definition of GPRS TBF Mode)

2
EGPRS. (See 3GPP TS 44.060 [71] for definition of EGPRS TBF Mode)

3
Non-HSUPA in uplink and non-HSDPA in downlink. (See NOTE 1 to NOTE 3)

4
HSUPA in uplink and non-HSDPA in downlink. (See NOTE 1 to NOTE 4)

5
Non-HSUPA in uplink and HSDPA in downlink. (See NOTE 1 to NOTE 4)

6
HSUPA in uplink and HSDPA in downlink. (See NOTE 1 to NOTE 4)
7
EPS (See NOTE 5)
NOTE 1:
The term "non-HSDPA" means a non-HSDPA UMTS bearer. 3GPP TS 25.331 [74] specifies the criterion to be satisfied in order for a downlink UMTS RAB to be termed as HSDPA. If those criterion are not met, then the downlink UMTS RAB would be termed as "non-HSDPA" by this AT command.

NOTE 2:
The term "non-HSUPA" means a non-HSUPA UMTS bearer. 3GPP TS 25.331 [74] specifies the criterion to be satisfied in order for an uplink UMTS RAB to be termed as HSUPA (or Enhanced uplink DCH). If those criterion are not met, then the uplink UMTS RAB would be termed as "non-HSUPA" by this AT command.

NOTE 3:
The terms "non-HSDPA", "non-HSUPA" indicate R99 to pre- HSDPA or pre-HSUPA UMTS bearers. They do not imply GPRS or EGPRS bearers.

NOTE 4:
See 3GPP TS 25.308 [72] for HSDPA and 3GPP TS 25.319 [73] for HSUPA.
NOTE 5:
The term "EPS" means an EPS bearer (see 3GPP TS 36.331 [86]).
Implementation
Optional.

7.32
Service specific access control restriction status +CSSAC
Table 7.32-1: +CSSAC action command syntax

	Command
	Possible response(s)

	+CSSAC
	+CSSAC: <BFVoice>,<BFVideo>,<BTVoice>,<BTVideo>

	+CSSAC=?
	


Description
This command refers to SSAC (Service Specific Access Control) related information which is used by MMTEL application (see 3GPP TS 24.173 [87]). The command provides the current status of the parameters for SSAC, <BFVoice>, <BFVideo>, <BTVoice> and <BTVideo>. The AT command has no effect on the execution of SSAC.
Editor’s Note:
It is FFS if enhancements are needed due to 5G.
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Defined values
<BFVoice> integer type; parameter shows the barring factor for MMTEL voice. <BFVoice> is mapped to the BarringFactorForMMTEL-Voice as in table 7.32-2.

Table 7.32-2: Value of BFVoice and its interpretation by MMTEL application
	<BFVoice>
	BarringFactorForMMTEL-Voice as specified in 3GPP TS 24.173 [87]

	0
	0

	1
	0,05

	2
	0,1

	3
	0,15

	4
	0,2

	5
	0,25

	6
	0,3

	7
	0,4

	8
	0,5

	9
	0,6

	10
	0,7

	11
	0,75

	12
	0,8

	13
	0,85

	14
	0,9

	15
	0,95

	16
	1


<BFVideo> integer type; parameter shows the barring factor for MMTEL video. <BFVideo> is mapped to the BarringFactorForMMTEL-Video as in table 7.32-3.

Table 7.32-3: Value of BFVideo and its interpretation by MMTEL application
	<BFVideo>
	BarringFactorForMMTEL-Video as specified in 3GPP TS 24.173 [87]

	0
	0

	1
	0,05

	2
	0,1

	3
	0,15

	4
	0,2

	5
	0,25

	6
	0,3

	7
	0,4

	8
	0,5

	9
	0,6

	10
	0,7

	11
	0,75

	12
	0,8

	13
	0,85

	14
	0,9

	15
	0,95

	16
	1


<BTVoice> integer type; parameter shows the barring timer for MMTEL voice. <BTVoice> is mapped to the BarringTimeForMMTEL-Voice as in table 7.32-4.
Table 7.32-4: Value of BTVoice and its interpretation by MMTEL application
	<BTVoice>
	BarringTimeForMMTEL-Voice as specified in 3GPP TS 24.173 [87]

	0
	0

	1
	4

	2
	8

	3
	16

	4
	32

	5
	64

	6
	128

	7
	256

	8
	512


<BTVideo> integer type; parameter shows the barring timer for MMTEL video. <BTVideo> is mapped to the BarringTimeForMMTEL-Video as in table 7.32-5.
Table 7.32-5: Value of BTVideo and its interpretation by MMTEL application
	<BTVideo>
	BarringTimeForMMTEL-Video as specified in 3GPP TS 24.173 [87]

	0
	0

	1
	4

	2
	8

	3
	16

	4
	32

	5
	64

	6
	128

	7
	256

	8
	512


Implementation
Optional.
This command is not applicable to UTRAN or GERAN UEs.

7.33
Network emergency bearer services support +CNEM
Table 7.33-1: +CNEM parameter command syntax

	Command
	Possible response(s)

	+CNEM=[<reporting>]
	+CME ERROR: <err>

	+CNEM?
	+CNEM: <reporting>[,<emb_Iu_supp>,<emb_S1_supp>]

	+CNEM=?
	+CNEM: (list of supported <reporting>s)


Description
Set command enables reporting of changes in the emergency bearer services support indicators with the unsolicited result code +CNEMIU: <emb_Iu_supp> according to the network feature support information element, see 3GPP TS 24.008 [8] subclause 10.5.5.23 and the unsolicited result code +CNEMS1: <emb_S1_supp> according to the EPS network feature support information element, see 3GPP TS 24.301 [83] subclause 9.9.3.12A. Refer subclause 9.2 for possible <err> values.
Editor’s Note:
It is FFS if enhancements are needed due to 5G.

Read command returns current command setting and if enabled, the settings of the emergency bearer services support indicator in Iu mode and the emergency bearer services support indicator in S1 mode for the network where the UE is attached.
Test command returns values supported as a compound value.
Defined values
<reporting>: integer type

0
Reporting not enabled

1
Reporting enabled

<emb_Iu_supp>: integer type. Emergency bearer services support indicator for Iu mode (See NOTE).

0
Emergency bearer services in Iu mode and A/Gb mode not supported
1
Emergency bearer services supported in Iu mode, but not supported in A/Gb mode
<emb_S1_supp>: integer type. Emergency bearer services support indicator for S1 mode (See NOTE).

0
Emergency bearer services in S1 mode not supported
1
Emergency bearer services in S1 mode supported
NOTE:
The indicators <emb_Iu_supp> and <emb_S1_supp> are only set to supported when explicitly signalled from the network. When an emergency bearer services support indicator is not signalled from the network or if no network is available, this is interpreted as "Emergency bearer services not supported".
Implementation
Optional.

7.37
Session start and stop for MMTEL and SMSoverIP applications +CSCM
Table 7.37-1: +CSCM action command syntax

	Command
	Possible response(s)

	+CSCM=<application>,<start-end_indication>
	+CME ERROR: <err>

	+CSCM=?
	+CSCM: (list of supported <application>s),(list of supported <start-end_indication>s)


Description
This command allows the MMTEL and SMS over IP applications to provide start and stop indications to the MT, for MMTEL voice, MMTEL video or SMSoverIP sessions, in support of
-
SCM (smart congestion mitigation) in E-UTRAN; and

-
ACDC (Application specific Congestion control for Data Communications) in E-UTRAN and UTRAN.

Editor’s Note:
It is FFS if enhancements are needed due to 5G.
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The set command allows the:

-
MMTEL application to provide an indication to the MT when an originating multimedia telephony session for voice communication is started or ended according to the conditions in 3GPP TS 24.173 [87]).
-
MMTEL application to provide an indication to the MT when an originating multimedia telephony session for video communication is started or ended according to the conditions in 3GPP TS 24.173 [87]).
-
SMS over IP application to provide an indication to the MT when an originating SMS over IP is started or ended according to the conditions in 3GPP TS 24.341 [101].

Refer subclause 9.2 for possible <err> values.
The test command returns the supported values as compound values.
Defined values
<application>: integer type. Type of application.
0
MMTEL voice

1
MMTEL video
2
SMS over IP

<start-end_indication>: integer type. Indication of the start or the end of the session as indicated by <application>.
1
Start indication

2
End indication

Implementation
Optional.
For SCM, this command is not applicable to UTRAN or GERAN UEs.
For ACDC, this command is not applicable to GERAN UEs.
7.38
Power saving mode setting +CPSMS
Table 7.38-1: +CPSMS parameter command syntax

	Command
	Possible response(s)

	+CPSMS=[<mode>[,<Requested_Periodic-RAU>[,<Requested_GPRS-READY-timer>[,<Requested_Periodic-TAU>[,<Requested_Active-Time>]]]]]
	+CME ERROR: <err>

	+CPSMS?
	+CPSMS: <mode>,[<Requested_Periodic-RAU>],[<Requested_GPRS-READY-timer>],[<Requested_Periodic-TAU>],[<Requested_Active-Time>]

	+CPSMS=?
	+CPSMS: (list of supported <mode>s),(list of supported <Requested_Periodic-RAU>s),(list of supported <Requested_GPRS-READY-timer>s),(list of supported <Requested_Periodic-TAU>s),(list of supported <Requested_Active-Time>s)


Description
The set command controls the setting of the UEs power saving mode (PSM) parameters. The command controls whether the UE wants to apply PSM or not, as well as the requested extended periodic RAU value and the requested GPRS READY timer value in GERAN/UTRAN, the requested extended periodic TAU value in E-UTRAN and the requested Active Time value. See the unsolicited result codes provided by commands +CGREG for the Active Time value, the extended periodic RAU value and the GPRS READY timer value that are allocated to the UE by the network in GERAN/UTRAN and +CEREG for the Active Time value and the extended periodic TAU value that are allocated to the UE by the network in E-UTRAN.

Editor’s Note:
It is FFS if enhancements are needed due to 5G.

A special form of the command can be given as +CPSMS=2. In this form, the use of PSM will be disabled and data for all parameters in the command +CPSMS will be removed or, if available, set to the manufacturer specific default values.

Refer subclause 9.2 for possible <err> values.

The read command returns the current parameter values.

The test command returns the supported <mode>s and the value ranges for the requested extended periodic RAU value and the requested GPRS READY timer value in GERAN/UTRAN, the requested extended periodic TAU value in E-UTRAN and the requested Active Time value as compound values.
Defined values
<mode>: integer type. Indication to disable or enable the use of PSM in the UE.
0
Disable the use of PSM
1
Enable the use of PSM
2
Disable the use of PSM and discard all parameters for PSM or, if available, reset to the manufacturer specific default values.
<Requested_Periodic-RAU>: string type; one byte in an 8 bit format. Requested extended periodic RAU value (T3312) to be allocated to the UE in GERAN/UTRAN. The requested extended periodic RAU 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 23.060 [47]. The default value, if available, is manufacturer specific.
<Requested_GPRS-READY-timer>: string type; one byte in an 8 bit format. Requested GPRS READY timer value (T3314) to be allocated to the UE in GERAN/UTRAN. The requested 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]. The default value, if available, is manufacturer specific.
<Requested_Periodic-TAU>: string type; one byte in an 8 bit format. Requested extended periodic TAU value (T3412) to be allocated to the UE in E-UTRAN. The requested 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]. The default value, if available, is manufacturer specific.

<Requested_Active-Time>: string type; one byte in an 8 bit format. Requested Active Time value (T3324) to be allocated to the UE. The requested 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], 3GPP TS 23.060 [47] and 3GPP TS 23.401 [82]. The default value, if available, is manufacturer specific.
Implementation
Optional.
7.39
Application Start and Stop indication for applications other than MMTEL and SMSoverIP +CACDC
Table 7.39-1: +CACDC action command syntax

	Command
	Possible response(s)

	+CACDC=<OSid>,<OSappid>,<start-stop-indication>
	+CME ERROR: <err>

	+CACDC=?
	+CACDC: (list of  supported <OSid>,<OSappid> pairs),(list of supported <start-stop-indication>s)


Description
This command allows the operating system on the TE to provide start and stop indications other than MMTEL and SMSoverIP to the MT for a particular application in support of ACDC. Each application is identified by an application identity which consists of two parts:

<OSid>

an operating system identifier. This identifier identifies the operating system.
<OSappid>
an OS specific application identifier. This identifier is associated with a given application and uniquely identifies the application within the UE for a given operating system.
The supported <OSid>s and <OSappid>s are manufacturer specific.
Refer subclause 9.2 for possible <err> values.

The test command returns the supported values as compound values.

Defined values
<OSid>: string type. Operating system identifier. The format of the OS ID is a Universally Unique IDentifier (UUID) as specified in RFC 4122 [155].

<OSappid>: string type. A string containing the OS specific application identifier. The format of the OS specific application identifier is manufacturer specific.
<start-stop-indication>: integer type. Indication to start sending data and the indication to stop sending data, for the application identified by <OSid> and <OSappid>.

0
indication to start sending data

1
indication to stop sending data

Implementation
Optional.

This command is not applicable to GERAN UEs.
Editor’s Note:
It is FFS if enhancements are needed due to 5G.
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7.40
eDRX setting +CEDRXS
Table 7.40-1: +CEDRXS parameter command syntax

	Command
	Possible response(s)

	+CEDRXS=[<mode>,[,<AcT-type>[,<Requested_eDRX_value>]]]
	+CME ERROR: <err>

	+CEDRXS?
	[+CEDRXS: <AcT-type>,<Requested_eDRX_value>
[<CR><LF>+CEDRXS: <AcT-type>,<Requested_eDRX_value>
[...]]]

	+CEDRXS=?
	+CEDRXS: (list of supported <mode>s),(list of supported <AcT-type>s),(list of supported <Requested_eDRX_value>s)


Description
The set command controls the setting of the UEs eDRX parameters. The command controls whether the UE wants to apply eDRX or not, as well as the requested eDRX value for each specified type of access technology.

The set command also controls the presentation of an unsolicited result code +CEDRXP: <AcT-type>[,<Requested_eDRX_value>[,<NW-provided_eDRX_value>[,<Paging_time_window>]]] when <n>=2 and there is a change in the eDRX parameters provided by the network.

Editor’s Note:
It is FFS if the new access for 5G must be include in the text.

A special form of the command can be given as +CEDRXS=3. In this form, eDRX will be disabled and data for all parameters in the command +CEDRXS will be removed or, if available, set to the manufacturer specific default values.

Refer subclause 9.2 for possible <err> values.

The read command returns the current settings for each defined value of <AcT-type>.

The test command returns the supported <mode>s and the value ranges for the access technology and the requested eDRX value as compound values.
Defined values

<mode>: integer type, indicates to disable or enable the use of eDRX in the UE. This parameter is applicable to all specified types of access technology, i.e. the most recent setting of <mode> will take effect for all specified values of <AcT>.
0
Disable the use of eDRX
1
Enable the use of eDRX

2
Enable the use of eDRX and enable the unsolicited result code
+CEDRXP: <AcT-type>[,<Requested_eDRX_value>[,<NW-provided_eDRX_value>[,<Paging_time_window>]]] 

3
Disable the use of eDRX and discard all parameters for eDRX or, if available, reset to the manufacturer specific default values.

<AcT-type>: integer type, indicates the type of access technology. This AT-command is used to specify the relationship between the type of access technology and the requested eDRX value.

0
Access technology is not using eDRX. This parameter value is only used in the unsolicited result code.

1
EC-GSM-IoT (A/Gb mode)

2
GSM (A/Gb mode)

3
UTRAN (Iu mode)

4
E-UTRAN (WB-S1 mode)
5
E-UTRAN (NB-S1 mode)
<Requested_eDRX_value>: string type; half a byte in a 4 bit format. The eDRX value refers to bit 4 to 1 of octet 3 of the Extended DRX parameters information element (see subclause 10.5.5.32 of 3GPP TS 24.008 [8]).  For the coding and the value range, see Extended DRX parameters information element in 3GPP TS 24.008 [8] Table 10.5.5.32/3GPP TS 24.008. The default value, if available, is manufacturer specific.

<NW-provided_eDRX_value>: string type; half a byte in a 4 bit format. The eDRX value refers to bit 4 to 1 of octet 3 of the Extended DRX parameters information element (see subclause 10.5.5.32 of 3GPP TS 24.008 [8]).  For the coding and the value range, see Extended DRX parameters information element in 3GPP TS 24.008 [8] Table 10.5.5.32/3GPP TS 24.008.
<Paging_time_window>: string type; half a byte in a 4 bit format. The paging time window referes to bit 8 to 5 of octet 3 of the Extended DRX parameters information element (see subclause 10.5.5.32 of 3GPP TS 24.008 [8]). For the coding and the value range, see the Extended DRX parameters information element in 3GPP TS 24.008 [8] Table 10.5.5.32/3GPP TS 24.008.
Implementation

Optional.
7.41
eDRX read dynamic parameters +CEDRXRDP

Table 7.41-1: +CEDRXRDP action command syntax

	Command
	Possible response(s)

	+CEDRXRDP
	+CEDRXRDP: <AcT-type>[,<Requested_eDRX_value>[,<NW-provided_eDRX_value>[,<Paging_time_window>]]]

	+CEDRXRDP=?
	


Description

The execution command returns <AcT-type> and <Requested_eDRX_value>, <NW-provided_eDRX_value> and <Paging_time_window> if eDRX is used for the cell that the MS is currently registered to.

Editor’s Note:
It is FFS if the new access for 5G must be include in the text.

If the cell that the MS is currently registered to is not using eDRX, AcT-type=0 is returned.
Defined values

<AcT-type>: integer type, indicates the type of access technology. This AT-command is used to specify the relationship between the type of access technology and the requested eDRX value.

0
Access technology is not using eDRX
1
EC-GSM-IoT (A/Gb mode)

2
GSM (A/Gb mode)

3
UTRAN (Iu mode)

4
E-UTRAN (WB-S1 mode)
5
E-UTRAN (NB-S1 mode)
<Requested_eDRX_value>: string type; half a byte in a 4 bit format. The eDRX value refers to bit 4 to 1 of octet 3 of the Extended DRX parameters information element (see subclause 10.5.5.32 of 3GPP TS 24.008 [8]).  For the coding and the value range, see Extended DRX parameters information element in 3GPP TS 24.008 [8] Table 10.5.5.32/3GPP TS 24.008.
<NW-provided_eDRX_value>: string type; half a byte in a 4 bit format. The eDRX value refers to bit 4 to 1 of octet 3 of the Extended DRX parameters information element (see subclause 10.5.5.32 of 3GPP TS 24.008 [8]).  For the coding and the value range, see Extended DRX parameters information element in 3GPP TS 24.008 [8] Table 10.5.5.32/3GPP TS 24.008.

<Paging_time_window>: string type; half a byte in a 4 bit format. The paging time window referes to bit 8 to 5 of octet 3 of the Extended DRX parameters information element (see subclause 10.5.5.32 of 3GPP TS 24.008 [8]). For the coding and the value range, see the Extended DRX parameters information element in 3GPP TS 24.008 [8] Table 10.5.5.32/3GPP TS 24.008.
Implementation

Optional.
8.50
Mobile originated location request +CMOLR

Table 8.50-1: +CMOLR parameter command syntax

	Command
	Possible response(s)

	+CMOLR=[<enable>[,<method>[,<hor-acc-set>[,<hor-acc>[,<ver-req>[,<ver-acc-set>[,<ver-acc>[,<vel-req>[,<rep-mode>[,<timeout>[,<interval>[,<shape-rep>[,<plane>[,<NMEA-rep>[,<third-party-address>]]]]]]]]]]]]]]]]
	+CME ERROR: <err>

	+CMOLR?
	+CMOLR: <enable>,<method>,<hor-acc-set>,[<hor-acc>],<ver-req>,[<ver-acc-set>],[<ver-acc>],<vel-req>,<rep-mode>,<timeout>,[<interval>],<shape-rep>,[<plane>],[<NMEA-rep>],[<third-party-address>]
+CME ERROR: <err>

	+CMOLR=?
	+CMOLR: (list of supported <enable>s),(list of supported <method>s),(list of supported <hor-acc-set>s),(list of supported <hor-acc>s),(list of supported <ver-req>s),(list of supported <ver-acc-set>s),(list of supported <ver-acc>s),(list of supported <vel-req>s),(list of supported <rep-mode>s),(list of supported <timeout>s),(list of supported <interval>s),(list of supported <shape-rep>s),(list of supported <plane>s),(list of supported <NMEA-rep>s),(list of supported <third-party-address>s)


Description

Set command initiates a mobile originated location request (MO-LR). The parameter <enable> enables or disables positioning and reporting by unsolicited result codes. Reporting can be performed in the format of GAD shapes <location_parameters> or in the format of NMEA strings <NMEA-string> or both. The unsolicited result codes that can be provided are +CMOLRG: <location_parameters> and/or +CMOLRN: <NMEA-string>.
The method to use for positioning is decided by the parameter <method>. The parameters <hor-acc-set>, <hor-acc>, <ver-req>, <ver-acc-set>, <ver-acc> and <vel-req> indicate accuracy for the MO-LR. The parameter <timeout> indicates how long the MS will wait for a report before an unsolicited result code is provided. A single report or periodic reports can be requested by the parameter <rep-mode>. If periodic reports are requested, the time interval between the reports is specified by the parameter <interval>. If GAD shapes are requested, the GAD shapes that will be accepted in the unsolicited result code +CMOLRG: <location_parameters> are defined by the parameter <shape-rep>. The parameter <plane> specifies the signalling to use for MO-LR. The parameter <NMEA-rep> indicates possible restrictions in supported NMEA strings that will be accepted in the unsolicited result code +CMOLRN: <NMEA-string>. The parameter <third-party-address> is used to specify the address when reporting to a third party is specified. Additional information about positioning can be found in 3GPP TS 25.305 [77]. If positioning-data cannot be provided at a timeout, the unsolicited result +CMOLRE is provided. Refer subclause 9.2 and subclause 9.3 for possible <err> values.

Read command returns the current settings of the parameters <enable>, <method>, <hor-acc-set>, <hor-acc>, <ver-req>, <ver-acc-set>, <ver-acc>, <vel-req>, <rep-mode>, <timeout>, <interval> <shape-rep>, <plane>, <NMEA-rep> and <third-party-address>. The parameters <hor-acc>, <ver-acc-set>, <ver-acc> and <plane> are only applicable in certain configurations. The parameter <interval> is only applicable if periodic reporting is specified. The parameter <NMEA-rep> is only applicable if reporting is specified by NMEA strings. The parameter <third-party-address> is only applicable if reporting to third party is specified.
Editor’s Note:
It is FFS if enhancements are needed due to 5G.

Test command returns the supported values and ranges.

Defined values

<enable>: integer type. Enables and disables reporting location as a result of a MO-LR. Only one <method> can be enabled at any given time.

0
Disables reporting and positioning.

1
Enables reporting of NMEA strings by unsolicited result code +CMOLRN: <NMEA-string>.
Lack of data at each timeout is indicated by an unsolicited result code +CMOLRE.

2
Enables reporting of GAD shapes by unsolicited result code +CMOLRG: <location_parameters>.
Lack of data at each timeout is indicated by an unsolicited result code +CMOLRE.

3
Enables reporting of NMEA strings and GAD shapes by unsolicited result codes
+CMOLRG: <location_parameters> and +CMOLRN: <NMEA-string>.
Lack of data at each timeout is indicated by an unsolicited result code +CMOLRE.
NOTE 1:
The string of <location_parameters> intended for +CMOLR can be split into multiple unsolicited result codes e.g. in order to prevent that the string in the unsolicited result code becomes too long. How to split the string is implementation specific.
<method>: integer type. Method for MO-LR. The default value is implementation specific.

0
Unassisted GPS. Autonomous GPS only, no use of assistance data.

1
Assisted GPS (see NOTE 2).

2
Assisted GANSS (see NOTE 2).

3
Assisted GPS and GANSS (see NOTE 2).
4
Basic self location (the network determines the position technology).

5
Transfer to third party. This method makes the parameters <shape-rep> and <NMEA-rep> irrelevant (any values are accepted and disregarded). The third party address is given in the parameter <third-party-address> (see NOTE 3).
6
Retrieval from third party. This method is to get the position estimate of the third party. The third party address is given in the parameter <third-party-address>.
NOTE 2:
For the methods that require assistance data, the assistance data obtained from the network is used for a UE-based GPS location procedure.
NOTE 3:
Lack of data at each timeout is not indicated by an unsolicited result code +CMOLRE if reporting to third party is specified.
<hor-acc-set>: integer type.
0
Horisontal accuracy not set/specified.

1
Horizontal accuracy set in parameter <hor-acc>.

<hor-acc>: integer type. Requested accuracy as horizontal uncertainty exponent (refer to 3GPP TS 23.032 [76] subclause 6.2). The value range is 0-127. The default value is implementation specific.

<ver-req>: integer type.

0
Vertical coordinate (altitude) is not requested, 2D location fix is acceptable. The parameters <ver-acc-set> and <ver-acc> do not apply.

1
Vertical coordinate (altitude) is requested, 3D location fix is required.

<ver-acc-set>: integer type.
0
Vertical accuracy not set/specified.

1
Vertical accuracy set/specified in parameter <ver-acc>.

<ver-acc>: integer type. Requested accuracy as vertical uncertainty exponent (refer to 3GPP TS 23.032 [76] subclause 6.4). The value range is 0-127. The default value is implementation specific.

<vel-req>: integer type. Requested velocity type (refer to 3GPP TS 23.032 [76] subclause 8.6).

0
Velocity not requested.

1
Horizontal velocity requested.

2
Horizontal velocity and vertical velocity requested.

3
Horizontal velocity with uncertainty requested.

4
Horizontal velocity with uncertainty and vertical velocity with uncertainty requested.

<rep-mode>: integer type. Reporting mode. The default value is implementation specific.

0
Single report, the timeout for the MO-LR response request is specified by <timeout>.

1
Periodic reporting, the timeout for each MO-LR response request is specified by <timeout> and the interval between each MO-LR is specified by <interval>.

<timeout>: integer type. Indicates how long the MS will wait for a response after a MO-LR. The value range is in seconds from 1 to 65535. The default value is implementation specific.

<interval>: integer type. The parameter is applicable to periodic reporting only. Determine the interval between periodic MO-LRs. The value range is in seconds from 1 to 65535, and must be greater than or equal to <timeout>. The default value is implementation specific.

<shape-rep>: integer type. This parameter is a sum of integers each representing a certain GAD shape that will be accepted in the unsolicited result code +CMOLRG: <location_parameters>. Note that only one GAD shape is present per unsolicited result code. The default value is implementation specific.

1
Ellipsoid point.

2
Ellipsoid point with uncertainty circle.

4
Ellipsoid point with uncertainty ellipse.

8
Polygon.

16
Ellipsoid point with altitude.

32
Ellipsoid point with altitude and uncertainty ellipsoid.

64
Ellipsoid arc.

<plane>: integer type. The parameter specifies whether the control plane or SUPL will be used for MO-LR.
0
Control plane.

1
Secure user plane (SUPL).

<NMEA-rep>: string type. The supported NMEA strings that will be accepted in the unsolicited result code +CMOLRN: <NMEA-string> are specified as a comma separated values inside one string. If the parameter is omitted or an empty string is given, no restrictions apply and all NMEA strings are supported. The default value is that all strings are supported.
Example of NMEA strings:
"$GPRMC,$GPGSA,$GPGSV"
<third-party-address>: string type. The parameter is applicable to reporting to third party only, and specifies the address to the third party. This parameter has to be specified when <method> value is set to 5 or 6.
<location_parameters>: string type in UTF-8. This parameter provides XML-formatted strings of GAD-shape positioning data as defined in table 8.50-2. This parameter shall not be subject to conventional character conversion as per +CSCS. The XML according to the DTD in table 8.50-2 may be provided in one or multiple unsolicited result codes.
Table 8.50-2: XML DTD for <location_parameters>
<?xml version="1.0" ?>

<!DOCTYPE location_parameters [

<!ELEMENT location_parameters (time?,direction?,shape_data,velocity_data?)>

   <!ELEMENT time (#PCDATA)>

   <!ELEMENT direction (#PCDATA)>

   <!ELEMENT shape_data (ellipsoid_point|ellipsoid_point_uncert_circle|ellipsoid_point_uncert_ellipse|polygon|ellipsoid_point_alt|ellipsoid_point_alt_uncertellipse|ellips_arc)>

      <!ELEMENT ellipsoid_point (coordinate)>

         <!ELEMENT coordinate (latitude,longitude)>

            <!ELEMENT latitude (north,degrees)>

               <!ELEMENT north (#PCDATA)>

               <!ELEMENT degrees (#PCDATA)>

            <!ELEMENT longitude (#PCDATA)>

      <!ELEMENT ellipsoid_point_uncert_circle (coordinate,uncert_circle)>

         <!ELEMENT uncert_circle (#PCDATA)>

      <!ELEMENT ellipsoid_point_uncert_ellipse (coordinate,uncert_ellipse)>

         <!ELEMENT uncert_ellipse (uncert_semi_major,uncert_semi_minor,orient_major,confidence)>

            <!ELEMENT uncert_semi_major (#PCDATA)>

            <!ELEMENT uncert_semi_minor (#PCDATA)>

            <!ELEMENT orient_major (#PCDATA)>

            <!ELEMENT confidence (#PCDATA)>

      <!ELEMENT polygon (coordinate+)>

      <!ELEMENT ellipsoid_point_alt (coordinate,altitude)>

         <!ELEMENT altitude (height_above_surface,height)>
            <!ELEMENT height_above_surface (#PCDATA)>
            <!ELEMENT height (#PCDATA)>
      <!ELEMENT ellipsoid_point_alt_uncertellipse (coordinate,altitude,uncert_semi_major,uncert_semi_minor,orient_major,confidence,uncert_alt)>

         <!ELEMENT uncert_alt (#PCDATA)>

      <!ELEMENT ellips_arc (coordinate,inner_rad,uncert_rad,offset_angle,included_angle,confidence)>

         <!ELEMENT inner_rad (#PCDATA)>

         <!ELEMENT uncert_rad (#PCDATA)>

         <!ELEMENT offset_angle (#PCDATA)>

         <!ELEMENT included_angle (#PCDATA)>

   <!ELEMENT velocity_data
(hor_velocity?,vert_velocity?,vert_velocity_direction?,hor_uncert?,vert_uncert?)>
      <!ELEMENT hor_velocity (#PCDATA)>
      <!ELEMENT vert_velocity (#PCDATA)>
      <!ELEMENT vert_velocity_direction (#PCDATA)>
      <!ELEMENT hor_uncert (#PCDATA)>
      <!ELEMENT vert_uncert (#PCDATA)>
]>

<NMEA-string>: string type in UTF-8. This parameter provides an NMEA-string as defined in IEC 61162 [78]. This parameter shall not be subject to conventional character conversion as per +CSCS.

Example:
+CMOLRN: "$GPRMC,235947.000,V,0000.0000,N,00000.0000,E,,,041299,,*1D<CR><LF>&"
Implementation

Optional.
8.55
Positioning control +CPOS
Table 8.55-1: +CPOS Action Command Syntax

	Command
	 Possible response(s)

	+CPOS<CR>

text is entered <ctrl-Z/ESC>
	+CME ERROR: <err>

	+CPOS=?
	


Description
Execution command causes the TE to enter a transparent mode for sending XML formatted data according to table 8.55-2: XML DTD for <pos>.

Subsequent to +CPOS:

-
the TA shall send a two character sequence <CR><LF> after command line is terminated with <CR>. Then text can be entered from TE to ME/TA.

-
the echoing of entered characters back from the TA is controlled by V.25ter echo command E.
-
sending may be cancelled by giving <ESC> character (IRA 27).

-
<ctrl-Z> (IRA 26) shall be used to indicate the ending of the message body.
Editor’s Note:
It is FFS if enhancements are needed due to 5G.

Refer subclause 9.2 for possible <err> values.
Defined events

<location>: string type in UTF-8. This parameter provides an XML-formatted string of GAD-shape positioning data similar to what is defined in table 8.55-3. This parameter shall not be subject to conventional character conversion as per +CSCS.

<assist_data>: string type in UTF-8. This parameter provides an XML-formatted string of assistance data as defined in table 8.55-5. This parameter shall not be subject to conventional character conversion as per +CSCS.
<GPS_meas>: string type in UTF-8. This parameter provides an XML-formatted string of GPS measurement data as defined in table 8.55-10. This parameter shall not be subject to conventional character conversion as per +CSCS.
<GNSS_meas>: string type in UTF-8. This parameter provides an XML-formatted string of GPS measurement data as defined in table 8.55-11 for LPP procedures and GANSS procedures in RRLP and RRC. This parameter shall not be subject to conventional character conversion as per +CSCS.
<GPS_assist_req>: string type in UTF-8. This parameter provides an XML-formatted string for requesting GPS assistance data as defined in table 8.55-12. This parameter shall not be subject to conventional character conversion as per +CSCS.
<Strobe>: string type in UTF-8. This parameter provides an XML-formatted string for triggering the generation of strobe as defined in table 8.55-25. This parameter shall not be subject to conventional character conversion as per +CSCS.
<GNSS_assist_req>: string type in UTF-8. This parameter provides an XML-formatted string for requesting GNSS assistance data as defined in table 8.55-15. This parameter shall not be subject to conventional character conversion as per +CSCS.
<capability_req> string type in UTF-8. This parameter provides an XML-formatted string for requesting capability data as defined in table 8.55-4. This parameter shall not be subject to conventional character conversion as per +CSCS.

<msg>: string type in UTF-8. This parameter provides an XML-formatted string for communicating simple messages as defined in table 8.55-13. This parameter shall not be subject to conventional character conversion as per +CSCS.

<pos_err>: string type in UTF-8. This parameter provides an XML-formatted string of positioning error parameters as defined in table 8.55-14. This parameter shall not be subject to conventional character conversion as per +CSCS.

<reset_assist_data>: string type in UTF-8. This parameter provides an XML-formatted string for resetting GNSS/OTDOA/Sensor/TBS assistance data as defined in table 8.55-22. This parameter shall not be subject to conventional character conversion as per +CSCS.

<OTDOA_ECID_req>: string type in UTF-8. This parameter provides an XML-formatted string for aborting/requesting location information for OTDOA/ECID method types as defined in table 8.55-23. This parameter shall not be subject to conventional character conversion as per +CSCS.
NOTE 1:
An XML-formatted string intended for +CPOS can be split e.g. in order to prevent that the string becomes too long. Where to split an XML-formatted string is implementation specific.

<GNSS_provided_location_information>: string type in UTF-8. This parameter provides an XML-formatted string of GAD-shape positioning data as defined in table 8.55-19. This parameter shall not be subject to conventional character conversion as per +CSCS.
<Add_pos_req>: string type in UTF-8. This parameter provides an XML-formatted string for aborting/requesting location information for Additional Positioning method types (Bluetooth/Sensor/TBS/WLAN) as defined in table 8.55-2. This parameter shall not be subject to conventional character conversion as per +CSCS.
Table 8.55-2: XML DTD for <pos>
<?xml version="1.0" ?>

<!DOCTYPE pos[

<!ELEMENT pos (location|GNSS_provided_location_information|assist_data|pos_meas|pos_meas_req|GPS_meas|OTDOA_ECID_req|Add_pos_req|OTDOA_meas|ECID_meas|GNSS_meas|Bluetooth_meas|Sensor_meas|TBS_meas|WLAN_meas|GPS_assist_req|GNSS_assist_req|OTDOA_assist_req|Sensor_assist_req|TBS_assist_req|capability_req|capabilities|msg|pos_err|reset_assist_data|Strobe)>

   <!ATTLIST pos protocol (RRLP|RRC|LPP) #IMPLIED

   transaction_id CDATA #IMPLIED>

]>
NOTE 2:
The XML DTD for ‘pos’ is the top-level definition of all positioning events, containing elements going in both directions between the MS and the network. The subelements of ‘pos’ are superset definitions of the positioning events. A variable amount of these elements can be sent. Sent elements must follow the rules for the XML, e.g. elements postfixed by ‘?’ can occur zero or more times. The total delivery must be a complete specification. Sub-elements cannot be delivered without being preceeded with an element reference from the above level.
Table 8.55-3: XML DTD for <location>
<!ELEMENT location (location_parameters,time_of_fix?,time_assistance?)>

   <!ELEMENT time_of_fix (#PCDATA)>

   <!ELEMENT time_assistance (GPS_time,(GSM_time|WCDMA_time|LTE_time)?,TimeUnc?)>
NOTE 3:
The element ‘location_parameters’ provides one or more XML-formatted strings of GAD-shape positioning data as defined in table 8.50-2.
NOTE 3a:
The elements ‘time_of_fix’ of ‘location’ and ‘time’ of ‘location_parameters’ (see Table 8.50-2) are both for holding time-stamp of the location information. Due to this, the parameter ‘time_of_fix’ can be omitted when ‘time’ is present or vice versa.
Table 8.55-4: XML DTD for <capability_req>, <capabilities>
<!ELEMENT capability_req EMPTY>

<!ELEMENT capabilities (GPS_method?,GNSS_method*,GPS_aid?,GNSS_aid?,OTDOA_capability?,ECID_capability?,Bluetooth_capability?,Sensor_capability?,TBS_capability?,WLAN_capability?)>

   <!ELEMENT GPS_Method (MSA_sup?,MSB_sup?,Standalone_sup?)>

      <!ELEMENT MSA_sup EMPTY>

         <!ATTLIST MSA_sup fta_sup CDATA "000">  <!-- as LPP fta-MeasSupport -->

      <!ELEMENT MSB_sup EMPTY>

         <!ATTLIST MSB_sup fta_sup CDATA "000"

         velocity_sup (true|false) "false">

      <!ELEMENT Standalone_sup EMPTY>

         <!ATTLIST Standalone_sup fta_sup CDATA "000"

         <!-- as LPP fta-MeasSupport -->

         velocity_sup (true|false) "false">

   <!ELEMENT GNSS_Method (MSA_sup?,MSB_sup?,Standalone_sup?)>

      <!ATTLIST GNSS_Method supported_signal (GPS_L1|GPS_L1C|GPS_L2C|GPS_L5|SBAS_L1|GLO_G1|GLO_G2|GLO_G3|BDS_B1I) "GPS_L1">

   <!ELEMENT GPS_aid (almanac_sup?,UTC_model_sup?,ionospheric_sup?,nav_model_sup?,DGPS_sup?,ref_loc_sup?,ref_time_sup?,acquisition_sup?,rt_integr_sup?)>

      <!ELEMENT almanac_sup EMPTY>

      <!ELEMENT UTC_model_sup EMPTY>

      <!ELEMENT ionospheric_sup EMPTY>

      <!ELEMENT nav_model_sup EMPTY>

      <!ELEMENT DGPS_sup EMPTY>

      <!ELEMENT ref_loc_sup EMPTY>

      <!ELEMENT ref_time_sup EMPTY>

      <!ELEMENT acquisition_sup EMPTY>

      <!ELEMENT rt_integr_sup EMPTY>

   <!ELEMENT GNSS_aid (ionospheric_sup?,ref_loc_sup?,ref_time_sup?,earth_orient_sup?,GNSS_aid_for_one_gnss*)>

      <!ELEMENT earth_orient_sup EMPTY>

      <!ELEMENT GNSS_aid_for_one_gnss (orbit_sup*,clock_sup*,acquisition_sup?,rt_integr_sup?,GNSS_auxiliary_info_sup?,GNSS_databitassistance_sup?,GNSS_almanac_sup?,GNSS_UTC_model_sup?,BDS_grid_model_sup?)>

         <!ATTLIST GNSS_aid_for_one_gnss

         gnss_id (SBAS|MGPS|QZSS|Glonass|GPS|BDS) #IMPLIED

         sbas_id (WASS|EGNOS|MSAS|GAGAN) #IMPLIED>

         <!ELEMENT orbit_sup EMPTY>

            <!ATTLIST orbit_sup model (2|3|4|5|6) #REQUIRED>

            <!-- 2=GPS NAV, 3=GPS CNAV, 4=Glonass, 5=SBAS, 6=BDS -->

         <!ELEMENT clock_sup EMPTY>

            <!ATTLIST clock_sup model (2|3|4|5|6) #REQUIRED>
         <!ELEMENT GNSS_auxiliary_info_sup EMPTY>
         <!ELEMENT GNSS_databitassistance_sup EMPTY>

         <!ELEMENT GNSS_almanac_sup (almanac_model)>

            <!ELEMENT almanac_model (#PCDATA)>  <!-- Integer corresponds to bit string 1-8 where bit at position if set, means particular almanac model is supported –bit6 set means BDS almanac model is supported. -->

         <!ELEMENT GNSS_UTC_model_sup (utc_model)>
            <!ELEMENT utc_model (#PCDATA)>  <!-- Integer corresponds to bit string 1-8 where bit at position if set, means particular UTC model is supported –bit4 set means BDS UTC model is supported -->

         <!ELEMENT BDS_grid_model_sup EMPTY>
   <!ELEMENT OTDOA_capability (otdoa_mode,supported_band_list_EUTRA,interFreqRSTDmeasurement-r10?)>
      <!ELEMENT otdoa_mode #PCDATA>  <!-- Integer corresponds to bit string 1-8 where bit at position if set, means particular OTDOA mode is supported 
bit0 –ue-assisted supported -->

      <!ELEMENT supported_band_list_EUTRA (band_EUTRA+)>

         <!ELEMENT band_EUTRA (#PCDATA)>  <!-- 1..64 -->
      <!ELEMENT interFreqRSTDmeasurement-r10 EMPTY>

   <!ELEMENT ECID_capability (ECID_measSupported)>
      <!ELEMENT ECID_measSupported (#PCDATA)>  <!-- Integer corresponds to bit string 1-8 where bit at position if set, means particular ECID mode is supported bit0–rsrp Supported,bit1-rsrq Supported,bit2-ueRxTx Supported -->

<!ELEMENT Bluetooth_capability (bluetooth_modes,bluetooth_meas_sup)>



<!ELEMENT bluetooth_modes #PCDATA>  <!-- Integer corresponds to bit string 1-8 where bit at position if set, means particular bluetooth mode is supported bit0-standalone, bit1–ue-assisted supported -->


<!ELEMENT bluetooth_meas_sup #PCDATA>  <!-- Integer corresponds to bit string 1-8 where bit at position if set, means particular bluetooth measurement is supported bit0-rssi -->

<!ELEMENT Sensor_capability (sensor_modes,sensor_databitassistance_sup)>



<!ELEMENT sensor_modes #PCDATA>  <!-- Integer corresponds to bit string 1-8 where bit at position if set, means particular Sensor mode is supported bit0-standalone, bit1–ue-assisted bit2-ue-based supported -->



<!ELEMENT sensor_databitassistance_sup EMPTY>


<!ELEMENT TBS_capability (tbs_modes,tbs_databitassistance_sup)>



<!ELEMENT tbs_modes #PCDATA>  <!-- Integer corresponds to bit string 1-8 where bit at position if set, means particular TBS mode is supported bit0-standalone, bit1–ue-assisted bit2-ue-based supported -->


<!ELEMENT tbs_databitassistance_sup (mbs_acq,mbs_almanac)>



<!ELEMENT mbs_acq #PCDATA>  <!-- boolean -->




<!ELEMENT mbs_almanac #PCDATA>  <!-- boolean -->

<!ELEMENT WLAN_capability (wlan_modes,wlan_meas_sup)>



<!ELEMENT wlan_modes #PCDATA>  <!-- Integer corresponds to bit string 1-8 where bit at position if set, means particular WLAN mode is supported bit0-standalone, bit1–ue-assisted -->



<!ELEMENT wlan_meas_sup #PCDATA>  <!-- Integer corresponds to bit string 1-8 where bit at position if set, means particular WLAN measurement is supported bit0-rssi, bit1–rtt -->
NOTE 3b:
For elements ‘OTDOA_capability’ and ‘ECID_capability’, refer to 3GPP TS 36.355 [115] (subclause 6.5.1.7) and (subclause 6.5.3.4) respectively.  Additionally, for elements ‘Bluetooth_capability’, ‘Sensor_capability’, ‘TBS_capability’ and ‘WLAN_capability’, refer to 3GPP TS 36.355 [115].
Table 8.55-5: XML DTD for <assist_data>
<!ELEMENT assist_data (GPS_assist?,GNSS_assist?,msr_assist_data?,system_info_assist_data?,more_assist_data?,ext_container?,rel98_assist_data_ext?,rel5_assist_data_ext?,rel7_assist_data_ext?,OTDOA_assist_data?,GNSS_loc_server_err?,OTDOA_loc_server_err?,Sensor_assist_data?,TBS_assist_data?,Sensor_loc_server_err?,TBS_loc_server_err?)>

   <!ELEMENT GPS_assist (status_health?,BTS_clock_drift?,ref_time*,location_parameters?,DGPS_corrections?,nav_model_elem*,ionospheric_model?,UTC_model?,almanac?,acqu_assist*,GPS_rt_integrity?)>

      <!ELEMENT status_health (#PCDATA)>

      <!ELEMENT BTS_clock_drift (#PCDATA)>

      <!ELEMENT ref_time (GPS_time),(GSM_time|WCDMA_time|LTE_time)?,TimeUnc?,GPS_TOW_assist*)>

         <!ELEMENT GPS_time (GPS_TOW_msec,GPS_week)>

            <!ELEMENT GPS_TOW_msec (#PCDATA)>

            <!ELEMENT GPS_week (#PCDATA)>

         <!ELEMENT GPS_TOW_assist (sat_id,tlm_word,anti_sp,alert,tlm_res)>

            <!ELEMENT sat_id (#PCDATA)>

            <!ELEMENT tlm_word (#PCDATA)>

            <!ELEMENT anti_sp (#PCDATA)>

            <!ELEMENT alert (#PCDATA)>

            <!ELEMENT tlm_res (#PCDATA)>

      <!ELEMENT DGPS_corrections (sat_id,iode,UDRE,PRC,RRC,delta_PRC2?,delta_RRC2?)>

         <!ELEMENT iode (#PCDATA)>

         <!ELEMENT UDRE (#PCDATA)>

         <!ELEMENT PRC (#PCDATA)>

         <!ELEMENT RRC (#PCDATA)>

         <!ELEMENT delta_PRC2 (#PCDATA)>

         <!ELEMENT delta_RRC2 (#PCDATA)>

      <!ELEMENT nav_model_elem (sat_id,sat_status,ephem_and_clock?)>

         <!ELEMENT sat_status EMPTY>

            <!ATTLIST sat_status literal (NS_NN-U|ES_NN-U|NS_NN|ES_SN|REVD) #REQUIRED>

         <!ELEMENT ephem_and_clock (l2_code,ura,sv_health,iodc,l2p_flag,esr1,esr2,esr3,esr4,tgd,toc,af2,af1,af0,crs,delta_n,m0,cuc,ecc,cus,power_half,toe,fit_flag,aoda,cic,omega0,cis,i0,crc,omega,omega_dot,idot,derived?)>

            <!ELEMENT l2_code (#PCDATA)>

            <!ELEMENT ura (#PCDATA)>

            <!ELEMENT sv_health (#PCDATA)>

            <!ELEMENT iodc (#PCDATA)>

            <!ELEMENT l2p_flag (#PCDATA)>

            <!ELEMENT esr1 (#PCDATA)>

            <!ELEMENT esr2 (#PCDATA)>

            <!ELEMENT esr3 (#PCDATA)>

            <!ELEMENT esr4 (#PCDATA)>

            <!ELEMENT tgd (#PCDATA)>

            <!ELEMENT toc (#PCDATA)>

            <!ELEMENT af2 (#PCDATA)>

            <!ELEMENT af1 (#PCDATA)>

            <!ELEMENT af0 (#PCDATA)>

            <!ELEMENT crs (#PCDATA)>

            <!ELEMENT delta_n (#PCDATA)>

            <!ELEMENT m0 (#PCDATA)>

            <!ELEMENT cuc (#PCDATA)>

            <!ELEMENT ecc (#PCDATA)>

            <!ELEMENT cus (#PCDATA)>

            <!ELEMENT power_half (#PCDATA)>

            <!ELEMENT toe (#PCDATA)>

            <!ELEMENT fit_flag (#PCDATA)>

            <!ELEMENT aoda (#PCDATA)>

            <!ELEMENT cic (#PCDATA)>

            <!ELEMENT omega0 (#PCDATA)>

            <!ELEMENT cis (#PCDATA)>

            <!ELEMENT i0 (#PCDATA)>

            <!ELEMENT crc (#PCDATA)>

            <!ELEMENT omega (#PCDATA)>

            <!ELEMENT omega_dot (#PCDATA)>

            <!ELEMENT idot (#PCDATA)>

            <!ELEMENT derived EMPTY>  <!-- data derived locally, e.g from EE -->

      <!ELEMENT ionospheric_model (alfa0,alfa1,alfa2,alfa3,beta0,beta1,beta2,beta3)>

         <!ELEMENT alfa0 (#PCDATA)>

         <!ELEMENT alfa1 (#PCDATA)>
         <!ELEMENT alfa2 (#PCDATA)>
         <!ELEMENT alfa3 (#PCDATA)>
         <!ELEMENT beta0 (#PCDATA)>
         <!ELEMENT beta1 (#PCDATA)>
         <!ELEMENT beta2 (#PCDATA)>
         <!ELEMENT beta3 (#PCDATA)>
      <!ELEMENT UTC_model (a1,a0,tot,wnt,dtls,wnlsf,dn,dtlsf)>

         <!ELEMENT a1 (#PCDATA)>

         <!ELEMENT a0 (#PCDATA)>

         <!ELEMENT tot (#PCDATA)>

         <!ELEMENT wnt (#PCDATA)>

         <!ELEMENT dtls (#PCDATA)>

         <!ELEMENT wnlsf (#PCDATA)>

         <!ELEMENT dn (#PCDATA)>

         <!ELEMENT dtlsf (#PCDATA)>

      <!ELEMENT almanac (wna,alm_elem*)>

         <!ELEMENT wna (#PCDATA)>

         <!ELEMENT alm_elem (data_id?,sat_id,alm_ecc,alm_toa,alm_ksii,alm_omega_dot,alm_sv_health,alm_power_half,alm_omega0,alm_omega,alm_m0,alm_af0,alm_af1)>

            <!ELEMENT data_id (#PCDATA)>

            <!ELEMENT alm_ecc (#PCDATA)>

            <!ELEMENT alm_toa (#PCDATA)>

            <!ELEMENT alm_ksii (#PCDATA)>

            <!ELEMENT alm_omega_dot (#PCDATA)>

            <!ELEMENT alm_sv_health (#PCDATA)>

            <!ELEMENT alm_power_half (#PCDATA)>

            <!ELEMENT alm_omega0 (#PCDATA)>

            <!ELEMENT alm_omega (#PCDATA)>

            <!ELEMENT alm_m0 (#PCDATA)>

            <!ELEMENT alm_af0 (#PCDATA)>

            <!ELEMENT alm_af1 (#PCDATA)>
      <!ELEMENT GPS_rt_integrity (bad_satellite_set)>
          <!ELEMENT bad_satellite_set (sat_id+)>  <!-- 1..16 -->
   <!ELEMENT msr_assist_data EMPTY>

   <!ELEMENT system_info_assist_data EMPTY>

   <!ELEMENT more_assist_data EMPTY>

   <!ELEMENT ext_container EMPTY>

   <!ELEMENT rel98_assist_data_ext EMPTY>

   <!ELEMENT rel5_assist_data_ext EMPTY>

   <!ELEMENT rel7_assist_data_ext EMPTY>
   <!ELEMENT OTDOA_assist_data (OTDOA_ref_cell_info,OTDOA_neighbour_cell_info_list)>

      <!ELEMENT OTDOA_ref_cell_info (phys_cell_id,cell_global_id,earfcn_ref?,antenna_port_conf?,cp_length,prs_info?)>
         <!ELEMENT phys_cell_id (#PCDATA)>  <!-- 0..503 -->

         <!ELEMENT cell_global_id (plmn_identity,cell_identity)>

            <!ELEMENT plmn_identity (mcc,mnc)>

               <!ELEMENT mcc (#PCDATA)>

               <!ELEMENT mnc (#PCDATA)>

            <!ELEMENT cell_identity #PCDATA>  <!-- 32-bit extended UTRAN cell ID; in case the cell ID is shorter, the most significant bits are set to 0. -->

         <!ELEMENT earfcn_ref (#PCDATA)>  <!-- 0..65535 -->

         <!ELEMENT antenna_port_conf EMPTY>

            <!ATTLIST antenna_port_conf ports(ports1-or-2|ports4) "ports1-or-2">
         <!ELEMENT cp_length EMPTY>

            <!ATTLIST cp_length literal(normal|extended) #REQUIRED>

         <!ELEMENT prs_info (prs_bandwidth,prs_conf_index,num_dl_frames,prs_muting_info_r9?)>

            <!ELEMENT prs_bandwidth EMPTY>

               <!ATTLIST prs_bandwidth literal(n6|n15|n25|n50|n75|n100)>

            <!ELEMENT prs_conf_index (#PCDATA)>  <!-- 0..4095 -->

            <!ELEMENT num_dl_frames EMPTY>

               <!ATTLIST num_dl_frames literal(sf-1|sf-2|sf-4|sf-6)#REQUIRED>
            <!ELEMENT prs_muting_info_r9 muting_info>

               <!ATTLIST prs_muting_info_r9 literal(po2-r9|po4-r9|po8-r9|po16-r9) #REQUIRED>

               <!ELEMENT muting_info (#PCDATA)>

      <!ELEMENT OTDOA_neighbour_cell_info_list (OTDOA_neighbour_freq_info)+>

         <!ELEMENT OTDOA_neighbour_freq_info (OTDOA_neighbour_cell_info_element)+>

            <!ELEMENT OTDOA_neighbour_cell_info_element (phys_cell_id,cell_global_id?,earfcn?,cp_length?,prs_info?,antenna_port_conf?,slot_number_offset?,prs_subframe_offset?,expected_RSTD,expected_RSTD_uncertainty)>

               <!ELEMENT phys_cell_id (#PCDATA)>  <!-- 0..503 -->

               <!ELEMENT cell_global_id (#PCDATA)>

               <!ELEMENT earfcn (#PCDATA)>  <!-- 0..65535 -->

               <!ELEMENT cp_length EMPTY>

                  <!ATTLIST cp_length literal(normal|extended) #REQUIRED>
               <!ELEMENT prs_info (prs_bandwidth,prs_conf_index,num_dl_frames,prs_muting_info_r9?)>

                  <!ELEMENT prs_bandwidth EMPTY>

                     <!ATTLIST prs_bandwidth literal(n6|n15|n25|n50|n75|n100)>
                  <!ELEMENT prs_conf_index (#PCDATA)>  <!-- 0..4095 -->

                  <!ELEMENT num_dl_frames EMPTY>

                     <!ATTLIST num_dl_frames literal(sf-1|sf-2|sf-4|sf-6)#REQUIRED>

                  <!ELEMENT prs_muting_info_r9 muting_info>

                     <!ATTLIST prs_muting_info_r9 literal(po2-r9|po4-r9|po8-r9|po16-r9) #REQUIRED>

                     <!ELEMENT muting_info (#PCDATA)>

               <!ELEMENT antenna_port_conf EMPTY>

                  <!ATTLIST antenna_port_conf ports(ports1-or-2|ports4) "ports1-or-2">
               <!ELEMENT slot_number_offset (#PCDATA)>  <!-- 0..19 -->

               <!ELEMENT prs_subframe_offset (#PCDATA)>  <!-- 0..1279 -->

               <!ELEMENT expected_RSTD (#PCDATA)>  <!-- 0..16383 -->

               <!ELEMENT expected_RSTD_uncertainty (#PCDATA)>  <!-- 0..1023 -->
   <!ELEMENT GNSS_loc_server_err _EMPTY>
      <!ATTLIST GNSS_loc_server_err literal (undefined_error| undelivered_assistance_data_not_supported| undelivered_assistance_data_supported_but_currently_not_available|undelivered_assistance_data_is_partly_not_supported_and_partly_not_available) #REQUIRED>

   <!ELEMENT OTDOA_loc_server_err _EMPTY>

      <!ATTLIST OTDOA_loc_server_err literal (undefined_error|assistance_data_not_supported| assistance_data_supported_but_currently_not_available) #REQUIRED>

<!ELEMENT Sensor_assist_data (ref_pressure?,ref_position?,ref_temperature?)>


<!ELEMENT ref_pressure (#PCDATA)>  <!-- -20000..10000 -->


<!ELEMENT ref_position (ellipsoid_point_alt_uncertellipse)> 


<!ELEMENT ref_temperature (#PCDATA)>  <!-- -64..63 -->

<!ELEMENT TBS_assist_data (almanac?,acqu_assist?)>


<!ELEMENT almanac (trans_id,trans_lat,trans_long,trans_alt,time_correct?)>




<!ELEMENT trans_id (#PCDATA)>  <!-- 0..32767 -->



<!ELEMENT trans_lat (#PCDATA)>




<!ELEMENT trans_long (#PCDATA)>



<!ELEMENT trans_alt (#PCDATA)>



<!ELEMENT time_correct (#PCDATA)>  <!-- 0..25 -->


<!ELEMENT acqu_assist (trans_id?,mbs_config?,pn_code?,freq?)>




<!ELEMENT trans_id (#PCDATA)>
<!-- 0..32767 -->



<!ELEMENT mbs_config EMPTY>




<!ATTLIST mbs_config literal(tb1|tb2|tb3|tb4)>



<!ELEMENT pn_code (#PCDATA)>
<!-- 1..128 -->



<!ELEMENT freq (#PCDATA)>  <!-- 919750000..927250000 -->
   <!ELEMENT Sensor_loc_server_err _EMPTY>

      <!ATTLIST Sensor_loc_server_err literal (undefined_error|assistance_data_not_supported| assistance_data_supported_but_currently_not_available) #REQUIRED>
   <!ELEMENT TBS_loc_server_err _EMPTY>

      <!ATTLIST TBS_loc_server_err literal (undefined_error|assistance_data_not_supported| assistance_data_supported_but_currently_not_available) #REQUIRED>
NOTE 4:
For the elements and the value ranges of assistance data information delivered from the network, refer to 3GPP TS 25.331 [74] (subclause 10.3.7.90), 3GPP TS 36.355 [115] (subclause 6.5.1) and 3GPP TS 44.031 [79] (subclause A.4.2.4). The value ranges of the relevant parameters are described in the ASN.1 syntax.

NOTE 5:
For the element ‘location_parameters’, see table 8.50-2. In the context of this XML, the ‘location_parameters’ will describe a reference location.

NOTE 6:
The elements ext_container, rel98_assist_data_ext, rel5_assist_data_ext and rel7_assist_data_ext are depreciated.

Table 8.55-6: XML DTD for <GSM_time>, <WCDMA_time>, <LTE_time>, <TimeUnc>
<!ELEMENT GSM_time (frame_number,frame_number_msb,time_slot_number,bit_number,BCCH_carrier?,BSIC?)>

   <!ELEMENT frame_number (#PCDATA)>

   <!ELEMENT frame_number_msb (#PCDATA)>

   <!ELEMENT time_slot_number (#PCDATA)>

   <!ELEMENT bit_number (#PCDATA)>

   <!ELEMENT BCCH_carrier (#PCDATA)>

   <!ELEMENT BSIC (#PCDATA)>

<!ELEMENT WCDMA_time (cell_timing_chips,(FDD_CPICH|TDD_cell_id|SFN),SFN_TOW_Unc?)>

   <!ELEMENT cell_timing_chips (#PCDATA)>

   <!ELEMENT FDD_CPICH (#PCDATA)>

   <!ELEMENT TDD_cell_id (#PCDATA)>

   <!ELEMENT SFN (#PCDATA)>

   <!ELEMENT SFN_TOW_Unc (#PCDATA)>  <!-- Integer 0..1 0- Uncertainity less than 10 ms, 1-Uncertainity more than 10 ms -->

<!ELEMENT LTE_time (secFromFrameStructStart,fractSecFromFrameStructStart, frameDrift?,physCellId,cellGlobalIdEUTRA?,earfcn,TimeUnc)>

   <!ELEMENT secFromFrameStructStart (#PCDATA)>  <!-- 0..12533 -->
   <!ELEMENT fractSecFromFrameStructStart (#PCDATA)>  <!-- 0..3999999 -->

   <!ELEMENT frameDrift (#PCDATA)>  <!-- -64..63 -->

   <!ELEMENT physCellId (#PCDATA)>

   <!ELEMENT cellGlobalIdEUTRA (#PCDATA)>

   <!ELEMENT earfcn (#PCDATA)>

<!ELEMENT TimeUnc EMPTY>

   <!ATTLIST TimeUnc

   Value CDATA "127"

   units (s|ms|us|rrlp_k|rrc_k|lpp_k) "rrc_k">

Table 8.55-7: XML DTD for <acqu_assist>
<!ELEMENT acqu_assist (tow_msec,sat_info*,confidence_r10?)>

   <!ELEMENT tow_msec (#PCDATA)>

   <!ELEMENT sat_info (sat_id,dopl0,dopl_extra?,code_ph,code_ph_int,GPS_bitno,srch_w,az_el?,doppler_uncertainty_ext_r10?)>

      <!ELEMENT dopl0 (#PCDATA)>

         <!ATTLIST dopl0 units (rrlp|rrc|lpp|Hz|mps) "rrlp">

         <!-- rrlp gps is 2.5 Hz -->

         <!-- rrc  gps is 2.5 Hz -->

         <!-- lpp  gnss is 0.5 m/s -->

      <!ELEMENT dopl_extra (dopl1,dopl1_uncert)>

         <!ELEMENT dopl1 (#PCDATA)>

            <!ATTLIST dopl1 units (rrlp|rrc|lpp) "rrlp">

            <!-- rrlp is 1/42 Hz/s -->

            <!-- rrc  is 0.023 Hz/s -->

            <!-- lpp  is 1/210 m/s/s -->

         <!ELEMENT dopl1_uncert EMPTY>

            <!ATTLIST dopl1_uncert literal (hz12-5|hz25|hz50|hz100|hz200) #REQUIRED>

      <!ELEMENT code_ph (#PCDATA)>

         <!ATTLIST code_ph units (chips|ms) "chips">

         <!-- chips used for GPS in RRLP and RRC, ms used for LPP -->

      <!ELEMENT code_ph_int (#PCDATA)>

      <!ELEMENT GPS_bitno (#PCDATA)>

      <!ELEMENT srch_w (#PCDATA)>

      <!ELEMENT az_el (az,elev)>

         <!ELEMENT az (#PCDATA)>

            <!ATTLIST az_el units (rrlp|lpp|degree) "rrlp">

            <!-- rrlp and rrc have units of 11.25 degree -->

            <!-- lpp has units of 0.703125 degrees -->

         <!ELEMENT elev (#PCDATA)>
      <!ELEMENT doppler_uncertainty_ext_r10>
         <!ATTLIST doppler_uncertainty_ext_r10 (d60|d80|d100|d120|no_information) #IMPLIED>
   <!ELEMENT confidence_r10 (#PCDATA)>  <!-- 0..100 -->
NOTE 7:
Units of mps, lpp and ms are used with GNSS procedures.

Table 8.55-8: XML DTD for <pos_meas>
<!ELEMENT pos_meas (meas_abort|RRLP_meas|RRC_meas)>

   <!ELEMENT meas_abort EMPTY>

   <!ELEMENT RRLP_meas (RRLP_pos_instruct)>

      <!ELEMENT RRLP_pos_instruct (RRLP_method_type,RRLP_method,resp_time_seconds,mult_sets)>

         <!ELEMENT RRLP_method_type (ms_assisted|ms_assisted_no_accuracy|ms_based|ms_based_pref|ms_assisted_pref)>

            <!ELEMENT ms_assisted (method_accuracy)>
               <!ELEMENT method_accuracy (#PCDATA)>
            <!ELEMENT ms_assisted_no_accuracy EMPTY>

            <!ELEMENT ms_based (method_accuracy)>

            <!ELEMENT ms_based_pref (method_accuracy)>

            <!ELEMENT ms_assisted_pref (method_accuracy)>

         <!ELEMENT RRLP_method EMPTY>

            <!ATTLIST RRLP_method literal (gps) #REQUIRED>

         <!ELEMENT resp_time_seconds (#PCDATA)>

         <!ELEMENT mult_sets EMPTY>

            <!ATTLIST mult_sets literal (multiple|one) #REQUIRED>

   <!ELEMENT RRC_meas (rep_quant,rep_crit)>

      <!ELEMENT rep_quant (RRC_method_type,RRC_method,hor_acc?,vert_acc?)>

         <!ATTLIST rep_quant
         gps_timing_of_cell_wanted (true|false) "false"
         addl_assist_data_req      (true|false) #REQUIRED>

         <!ELEMENT RRC_method_type EMPTY>

            <!ATTLIST RRC_method_type literal (ue_assisted|ue_based|ue_based_pref|ue_assisted_pref) #REQUIRED>

         <!ELEMENT RRC_method EMPTY>

            <!ATTLIST RRC_method literal (otdoa|gps|otdoaOrGPS|cellID) #REQUIRED>

         <!ELEMENT hor_acc (#PCDATA)>

         <!ELEMENT vert_acc (#PCDATA)>

      <!ELEMENT rep_crit (no_rep|event_rep_crit|period_rep_crit)>

         <!ELEMENT no_rep EMPTY>

         <!ELEMENT event_rep_crit (event_par*)>

            <!ELEMENT event_par (rep_amount,meas_interval,event_specific_info?)>

               <!ATTLIST event_par report_first_fix (true|false) #REQUIRED>

               <!ELEMENT rep_amount EMPTY>

                  <!ATTLIST rep_amount literal (ra1|ra2|ra4|ra8|ra16|ra32|ra64|ra-Infinity) #REQUIRED>

               <!ELEMENT meas_interval EMPTY>

                  <!ATTLIST meas_interval literal (e5|e15|e60|e300|e900|e1800|e3600|e7200) #REQUIRED>

               <!ELEMENT event_specific_info (tr_pos_chg|tr_SFN_SFN_chg|tr_SFN_GPS_TOW)>

                  <!ELEMENT tr_pos_chg EMPTY>

                     <!ATTLIST tr_pos_chg literal (pc10|pc20|pc30|pc40|pc50|pc100|pc200|pc300|pc500|pc1000|pc2000|pc5000|pc10000|pc20000|pc50000|pc100000) #REQUIRED>

                  <!ELEMENT tr_SFN_SFN_chg EMPTY>

                     <!ATTLIST tr_SFN_SFN_chg literal (c0-25|c0-5|c1|c2|c3|c4|c5|c10|c20|c50|c100|c200|c500|c1000|c2000|c5000) #REQUIRED>

                  <!ELEMENT tr_SFN_GPS_TOW EMPTY>

                     <!ATTLIST tr_SFN_GPS_TOW literal (ms1|ms2|ms3|ms5|ms10|ms20|ms50|ms100)  #REQUIRED>

         <!ELEMENT period_rep_crit EMPTY>

            <!ATTLIST period_rep_crit rep_amount (ra1|ra2|ra4|ra8|ra16|ra32|ra64|ra-Infinity) "ra-Infinity">

            <!ATTLIST period_rep_crit rep_interval_long (ril0|ril0-25|ril0-5|ril1|ril2|ril3|ril4|ril6|ril8|ril12|ril16|ril20|ril24|ril28|ril32|ril64) #REQUIRED>

NOTE 8:
For the elements and the value ranges of position measurements data, refer to 3GPP TS 25.331 [74] (subclause 10.3.7.100) and 3GPP TS 44.031 [79] (subclause A.2). The value ranges of the relevant parameters are described in the ASN.1 syntax.
Table 8.55-9: XML DTD for <pos_meas_req>
<!-- Alternative to pos_meas, supports RRLP, RRC and LPP -->

<!ELEMENT pos_meas_req (abort|(req_info,qos,loc_coordinate_types?))>

   <!ATTLIST pos_meas_req aid_req_allowed (yes|no) #IMPLIED>  <!-- Present for RRC and LPP procedures -->

   <!ELEMENT abort EMPTY)>

   <!ELEMENT req_info (GNSS_allowed_methods?)>

      <!ATTLIST req_info loc_info_type (loc_req|meas_req|loc_pref|MSB_req|MSA_req|MSB_pref|MSA_pref) "loc_req"

      velocity_req (true|false) "false"

      time_req (true|false) "false"

      multiple_sets (yes|no) "no"

      additional_info (yes|no) "no">  <!-- lpp only -->  <!-- MSB synonomous with loc_req -->

      <!ELEMENT GNSS_allowed_methods (gps_method?,sbas_method?,qzss_method?,glonass_method?,BDS_method?)>

         <!ELEMENT gps_method EMPTY>

         <!ELEMENT sbas_method EMPTY>

         <!ELEMENT qzss_method EMPTY>

         <!ELEMENT glonass_method EMPTY>
         <!ELEMENT BDS_method EMPTY>
   <!ELEMENT qos (response_time?,(reporting_interval,amount)?,hacc?,vacc?)>

   <!-- The presence of reporting_interval implies a periodic procedure -->

   <!-- The absence of reporting_interval implies a one-shot procedure -->

      <!ELEMENT response_time(time,responseTimeEarlyFix-r12?)
         <!ELEMENT time (#PCDATA)>  <!-- 1..128 -->

         <!ELEMENT responseTimeEarlyFix-r12(#PCDATA)>  <!-- 1..128,value of responseTimeEarlyFix-r12 should be less than time -->

      <!ELEMENT reporting_interval EMPTY>

         <!ATTLIST reporting_interval

         ri_exp (ril1|ril2|ril3|ril4|ril6|ril8|ril12|ril16|ril20|ril24|ril28|ril32|ril64) "ril20" >

      <!ELEMENT amount EMPTY>

         <!ATTLIST amount amount (ra1|ra2|ra4|ra8|ra16|ra32|ra64|ra-Infinity) "ra-Infinity">

      <!ELEMENT hacc EMPTY>

         <!ATTLIST hacc

         accuracy_k CDATA #IMPLIED

         confidence CDATA #IMPLIED>

      <!ELEMENT vacc EMPTY>

         <!ATTLIST vacc

         accuracy_k CDATA #IMPLIED

         confidence CDATA #IMPLIED>
   <ELEMENT loc_coordinate_types(#PCDATA)>
   <!-- Integer corresponds to bit string 1-8 where bit at position if set, means location co-ordinate type is supported bit0-ellipsoidPoint supported,bit1-ellipsoidPointWithUncertaintyCircle supported,bit2-ellipsoidPointWithUncertaintyEllipse supported,bit3-polygon supported,bit4ellipsoidPointWithAltitude supported,bit5ellipsoidPointWithAltitudeAndUncertaintyEllipsoid supported,bit6-ellipsoidArc supported -->
Table 8.55-10: XML DTD for <GPS_meas>
<!ELEMENT GPS_meas (ref_time_only,meas_params*)>

   <!ELEMENT ref_time_only (tow_msec)>

   <!ELEMENT meas_params (sat_id,carr2_noise,dopl,whole_chips,fract_chips,multi_path,psr_rms_err)>

      <!ELEMENT carr2_noise (#PCDATA)>

      <!ELEMENT dopl (#PCDATA)>

      <!ELEMENT whole_chips (#PCDATA)>

      <!ELEMENT fract_chips (#PCDATA)>

      <!ELEMENT multi_path EMPTY>

         <!ATTLIST multi_path literal (not_measured|low|medium|high) #REQUIRED>

      <!ELEMENT psr_rms_err (#PCDATA)>

NOTE 9:
For the elements and the value ranges of GPS measurement data, refer to 3GPP TS 25.331 [74] (subclause 10.3.7.93) and 3GPP TS 44.031 [79] (subclause A.3.2.5). The value ranges of the relevant parameters are described in the ASN.1 syntax.

Table 8.55-11: XML DTD for <GNSS_meas>
<!ELEMENT GNSS_meas ( GNSS_meas_for_one_gnss+,TOD_ms|ref_time_only,earlyFixReport-r12?)>

   <!ELEMENT GNSS_meas_for_one_gnss (GNSS_sgn_meas_element+)

   <!ATTLIST GNSS_meas_for_one_gnss gnss_id GPS|SBAS|QZSS|Galileo|Glonass|BDS) "GPS">

   <!ELEMENT GNSS_sgn_meas_element (code_phase_ambiguity?, GNSS_sat_meas_element+)>

      <!ATTLIST GNSS_sgn_meas_element measured_signal (GPS_L1|GPS_L1C|GPS_L2C|GPS_L5|SBAS_L1|GLO_G1|GLO_G2|GLO_G3|BDS_B11) "GPS_L1">

      <!ELEMENT code_phase_ambiguity (#PCDATA)>  <!-- 0..127 -->

      <!ELEMENT GNSS_sat_meas_element (sat_id,carr2_noise,doppler_mps?,code_phase_ms?,integer_code_phase?,multi_path,psr_rms_err,adr?,whole_chips?,fract_chips?,carrier_quality_ind?)>

      <!ELEMENT doppler_mps (#PCDATA)>  <!-- m/s Range -32768..32767 -->

      <!ELEMENT code_phase_ms (#PCDATA)>  <!-- ms  Range 0..2097151 -->

      <!ELEMENT integer_code_phase (#PCDATA)>

      <!ELEMENT adr (#PCDATA)>
      <!ELEMENT carrier_quality_ind (#PCDATA)>  <!-- 0..3 -->

      <!ELEMENT TOD_ms (gnss_TOD_msec,gnss_TOD_frac?,gnss_TOD_unc?) >

      <!ATTLIST TOD_ms gnss_time_id (GPS|Glonass|QZSS|BDS) "GPS">
   <!ELEMENT earlyFixReport-r12 EMPTY>
NOTE 10:
‘GNSS_meas’ is used for reporting measurements results for GNSS procedures i.e. procedures where: ‘GNSS_allowed_methods’, ‘GNSS_assist’ was received or where ‘acqu_assist’ uses units of ms.
NOTE 10a:
‘ref_time_only’ shall be provided by the TE for gnss_id="GPS", refer to 3GPP TS 25.331 [74] (subclause 10.3.7.93) and 3GPP TS 44.031 [79] (subclause A.3). Usage of the element ‘GNSS_meas’ in ‘GNSS_provided_location_information’ can be omitted as ‘GNSS_meas’ is already present in ‘pos’.
NOTE 10b:
‘whole_chips’ and ‘fract_chips’ to be provided for gnss_id= "GPS"
Table 8.55-12: XML DTD for <GPS_assist_req>
<!ELEMENT GPS_assist_req (nav_addl_data?)>
   <!ATTLIST GPS_assist_req 

   alm_req        (true|false) "false"

   UTC_model_req  (true|false) "false"
   ion_req        (true|false) "false"
   nav_model_req  (true|false) "false"

   DGPS_corr_req  (true|false) "false"

   ref_loc_req    (true|false) "false"

   ref_time_req   (true|false) "false"

   aqu_assist_req (true|false) "false"

   rt_integr_req  (true|false) "false">

   <!ELEMENT nav_addl_data (GPS_week,GPS_toe,ttoe_limit,addl_req_sat*)>
      <!ELEMENT GPS_toe (#PCDATA)>

      <!ELEMENT ttoe_limit (#PCDATA)>

      <!ELEMENT addl_req_sat (sat_id,iode)>

NOTE 11:
For requesting assistance data, refer to 3GPP TS 25.331 [74] (subclause 10.3.7.88a) and 3GPP TS 49.031 [80] (subclause 10.10).
Table 8.55-13: XML DTD for <msg>
<!ELEMENT msg EMPTY>

   <!ATTLIST msg status (assist_data_delivered|abort_confirm) #REQUIRED>

NOTE 12:
‘assist_data_delivered’ can be used as an indication of completion of provision of assistance data.
NOTE 12a:
‘abort_confirm’ can be used as an indication for positioning abort confirmation.
Table 8.55-14: XML DTD for <pos_err>
<!ELEMENT pos_err (err_reason,GPS_assist_req?,ECID_meas_error_cause?,GNSS_assist_req?)>

   <!ELEMENT err_reason_EMPTY>

      <!ATTLIST err_reason literal (undefined_error|not_enough_gps_satellites|gps_assist_data_missing|gnss_assist_data_missing|not_enough_gnss_satellites|OTDOA_undefined|OTDOA_assistance_data_missing|OTDOA_unable_to_measure_referencecell|OTDOA_unable_to_measure_any_neighbourcell|OTDOA_attempted_but_unable_to_measure_some_neighbourcells|ECID_undefined|ECID_requested_measurement_not_available|ECID_not_all_requested_measurements_possible|Bluetooth_undefined|Bluetooth_not_all_requested_measurements_possible|Sensor_undefined|TBS_undefined|TBS_not_enough_MBS_beacons|WLAN_undefined|WLAN_not_all_requested_measurements_possible) #REQUIRED>
   <!ELEMENT ECID_meas_error_cause (#PCDATA)>  <!-- Integer corresponds to bit string 1-8 where bit at position represents ECID error cause. Only applicable, when value of err_reason = ”ECID_not_all_requested_measurements_possible” bit0–rsrpMeasurementNotPossible, bit1- rsrqMeasurementNotPossible, bit2-ueRxTxMeasurementNotPossible -->
NOTE 13:
For reporting positioning error, refer to 3GPP TS 25.331 [74] (subclause 10.3.7.87) and 3GPP TS 44.031 [79] (subclause A.3.2.6).
NOTE 13a:
For reporting GNSS related positioning errors, refer to 3GPP TS 36.355 [115] (subclause 6.5.2.12) for LPP, 3GPP TS 25.331 [74] (subclause 10.3.7.87) for RRC and 3GPP TS 44.031 [79] (subclause A.3.2.6) for RRLP.
NOTE 13b:
For reporting OTDOA and ECID errors, refer to 3GPP TS 36.355 [115] (subclause 6.5.1.9) for OTDOA specific errors and 3GPP TS 36.355 [115] (subclause 6.5.3.6) for ECID specific errors.
NOTE 13c:
For reporting Bluetooth, Sensor, TBS and WLAN errors, refer to 3GPP TS 36.355 [115] for specific errors.
Table 8.55-15: XML DTD for <GNSS_assist>, <GNSS_assist_req>
<!ELEMENT GNSS_assist (GNSS_ref_time?,GNSS_ref_location?,GNSS_ref_measurment_assist?,GNSS_ionospheric_model?,GNSS_earth_orient_param?,GNSS_additional_ion_model?,GNSS_time_model,GNSS_nav_model?,GNSS_integrity?,acqu_assist*,GNSS_databitassistance?,GNSS_almanac?,GNSS_UTC_model?,BDS-GridModel-r12?,GNSS_auxiliary_info?)>

   <!ATTLIST GNSS_assist

   gnss_id (SBAS|MGPS|QZSS|Glonass|GPS|BDS) #IMPLIED

   sbas_id (WASS|EGNOS|MSAS|GAGAN) #IMPLIED>

<!ELEMENT GNSS_ref_time (GNSS_day,GNSS_TOD_s,notification_leap_sec?,GNSS_TOD_frac_ms?,TimeUnc?)>

   <!ATTLIST GNSS_ref_time gnss_time_id (GPS|Glonass|QZSS|BDS) #REQUIRED>

   <!ELEMENT GNSS_day (#PCDATA)>

   <!ELEMENT GNSS_TOD_s (#PCDATA)>  <!-- 0..86399 seconds -->

   <!ELEMENT GNSS_TOD_frac_ms (#PCDATA)>  <!—- 0..999 milli-seconds -->

   <!-- TOD Uncertainty presented in TimeUnc -->

   <!ELEMENT notification_leap_sec (#PCDATA) >  <!-- hex LPP only -->

<!ELEMENT GNSS_ref_location (location_parameters)>

<!ELEMENT GNSS_ref_measurment_assist (acqu_assist)>

<!ELEMENT GNSS_ionospheric_model (gnss_ion_ai0,gnss_ion_ai1,gnss_ion_ai2,gnss_ion_flags?)>

   <!ELEMENT gnss_ion_ai0 (#PCDATA)>  <!-- range 0..4095 -->

   <!ELEMENT gnss_ion_ai1 (#PCDATA)>  <!-- range 0..4095 -->

   <!ELEMENT gnss_ion_ai2 (#PCDATA)>  <!-- range 0..4095 -->

   <!ELEMENT gnss_ion_flags EMPTY>

      <!ATTLIST gnss_ion_flags

      storm_flag1 (0|1) "0"

      storm_flag2 (0|1) "0"

      storm_flag3 (0|1) "0"

      storm_flag4 (0|1) "0"

      storm_flag5 (0|1) "0">

<!ELEMENT GNSS_earth_orient_param (gnss_eop_teop,gnss_eop_pmX,gnss_eop_pmX_d,gnss_eop_pmY,gnss_eop_pmY_d,gnss_eop_deltaUT1,gnss_eop_deltaUT1_d)>

   <!ELEMENT gnss_eop_teop (#PCDATA)>  <!-- range 0..65535 -->

   <!ELEMENT gnss_eop_pmX (#PCDATA)>  <!-- range -1048576..1048575 -->

   <!ELEMENT gnss_eop_pmX_d (#PCDATA)>  <!-- range -16384..16383 -->

   <!ELEMENT gnss_eop_pmY (#PCDATA)>  <!-- range -1048576..1048575 -->

   <!ELEMENT gnss_eop_pmY_d (#PCDATA)>  <!-- range -16384..16383 -->

   <!ELEMENT gnss_eop_deltaUT1 (#PCDATA)> <!-- range -1073741824..1073741823 -->

   <!ELEMENT gnss_eop_deltaUT1_d (#PCDATA)>  <!-- range -262144..262143 -->

<!ELEMENT GNSS_additional_ion_model (ionospheric_model)>

   <!ATTLIST GNSS_additional_ion_model

   ion_model_data_id (00|11|01) "00">  <!-- from rrlp 11=QZSS 00=other 01=BDS -->

<!ELEMENT GNSS_time_model (tme_ref_time,tme_A0,tme_A1?,tme_A2?,tme_week?)>

   <!ATTLIST GNSS_time_model gnss_time_id (GPS|Glonass|QZSS|BDS) #REQUIRED>

   <!ELEMENT tme_ref_time (#PCDATA)>  <!-- sec scale 2**4 -->

   <!ELEMENT tme_A0 (#PCDATA)>  <!—sec scale 2**-35 -->

   <!ELEMENT tme_A1 (#PCDATA)>  <!-- sec/sec scale 2**-51 -->

   <!ELEMENT tme_A2 (#PCDATA)>  <!-- sec/sec sec scale 2**-68 -->

   <!ELEMENT tme_week (#PCDATA)>  <!-- 0..8191 -->

<!ELEMENT GNSS_nav_model (GNSS_satelite+)>

   <!ATTLIST GNSS_nav_model

   non_broadcast_ind_flag (0|1) "0">

<!ELEMENT GNSS_satelite (sat_id,nms_health,nms_iod,

   ((nms_clock_nav,nms_orbit_nav)|

   (nms_clock_cnav,nms_orbit_cnav)|

   (nms_clock_glonass,nms_orbit_glonass)|

   (nms_clock_sbas,nms_orbit_sbas)|

   (nms_clock_bds,nms_orbit_bds)))>

   <!ELEMENT nms_health (#PCDATA)>  <!-- in hexadecimal -->

   <!ELEMENT nms_iod (#PCDATA)>  <!-- includes iod_msb -->

<!ELEMENT GNSS_integrity (bad_signal*)>

   <!ELEMENT bad_signal (sat_id,GNSS_signal?)>

   <!ELEMENT GNSS_signal (#PCDATA)>

<!ELEMENT GNSS_databitassistance (gnss-TOD,gnss-TODfrac?,gnss-DataBitsSatList+)>

<!ELEMENT gnss-TOD (#PCDATA)>  <!-- 0..3599 -->

   
<!ELEMENT gnss-TODfrac (#PCDATA)>  <!-- 0..99 -->

   <!ELEMENT gnss-DataBitsSatList(sat_id,gnss-DataBitsSgnList+)>

   <!ATTLIST gnss-DataBitsSatList signal_id (GPS_L1|GPS_L1C|GPS_L2C|GPS_L5|SBAS_L1|GLO_G1|GLO_G2|GLO_G3|BDS_B1I) "GPS_L1">

   <!ELEMENT gnss-DataBitsSgnList (GNSS_databits)> <>

   <!ELEMENT GNSS_databits (#PCDATA)>  <!-- 1..1024 -->

   <!ELEMENT GNSS_almanac(week_number?,toa,ioda?,completeAlmanacProvided,gnss-AlmanacList+)>

   <!ELEMENT week_number (#PCDATA)>  <!-- 0..255 -->
   <!ELEMENT toa (#PCDATA)>  <!-- 0..255 -->
   <!ELEMENT ioda(#PCDATA)>  <!-- 0..3 -->
   <!ELEMENT completeAlmanacProvided (#PCDATA)>

   <!ELEMENT gnss-AlmanacList(keplerianBDS-Almanac-r12)>

   <!ELEMENT keplerianBDS-Almanac-r12(sat_id,bdsAlmToa-r12?,bdsAlmSqrtA-r12,bdsAlmE-r12,bdsAlmW-r12,bdsAlmM0-r12,bdsAlmOmega0-r12,bdsAlmOmegaDot-r12,bdsAlmDeltaI-r12,bdsAlmA0-r12,bdsAlmA1-r12,bdsSvHealth-r12?)>
   <!ELEMENT bdsAlmToa-r12 (#PCDATA)>  <!-- 0..256 -->

   <!ELEMENT bdsAlmSqrtA-r12 (#PCDATA)>  <!-- 0..16777215 -->

   <!ELEMENT bdsAlmE-r12 (#PCDATA)>  <!-- 0..131071 -->

   <!ELEMENT bdsAlmW-r12 (#PCDATA)>  <!-- -8388608..8388607 -->

   <!ELEMENT bdsAlmM0-r12 (#PCDATA)>  <!-- -8388608..8388607 -->

   <!ELEMENT bdsAlmOmega0-r12(#PCDATA)>  <!-- -8388608..8388607 -->

   <!ELEMENT bdsAlmOmegaDot-r12 (#PCDATA)>  <!-- -65536..65535 -->

   <!ELEMENT bdsAlmDeltaI-r12 (#PCDATA)>  <!-- -32768..32767 -->

   <!ELEMENT bdsAlmA0-r12 (#PCDATA)>  <!-- -1024..1023 -->

   <!ELEMENT bdsAlmA1-r12 (#PCDATA)>  <!-- -1024..1023 -->

   <!ELEMENT bdsSvHealth-r12(#PCDATA)>  <!-- 0..3599 -->

<!ELEMENT GNSS_UTC_model (utcModel5-r12)>
   <!ELEMENT utcModel5-r12 (utcA0-r12,utcA1-r12,utcDeltaTls-r12,utcWNlsf-r12,utcDN-r12,utcDeltaTlsf-r12)>

   <!ELEMENT utcA0-r12 (#PCDATA)>  <!-- -2147483648..2147483647 -->

   <!ELEMENT utcA1-r12 (#PCDATA)>  <!-- -8388608..8388607 -->

   <!ELEMENT utcDeltaTls-r12 (#PCDATA)>  <!-- -128..127 -->

   <!ELEMENT utcWNlsf-r12 (#PCDATA)>  <!-- 0..255 -->

   <!ELEMENT utcDN-r12(#PCDATA)>  <!-- 0..255 -->

   <!ELEMENT utcDeltaTlsf-r12 (#PCDATA)>  <!-- -128..127 -->

<!ELEMENT BDS-GridModel-r12(bds-RefTime-r12,gridIonList-r12+)>

   <!ELEMENT bds-RefTime-r12 (#PCDATA)>  <!-- 0..3599 -->

   <!ELEMENT gridIonList-r12 (igp-ID-r12,dt-r12,givei-r12)>

   <!ELEMENT igp-ID-r12 (#PCDATA)>  <!-- 1..320 -->

   <!ELEMENT dt-r12 (#PCDATA)>  <!-- 0..511 -->

   <!ELEMENT givei-r12 (#PCDATA)>  <!-- 0..15 -->

<!ELEMENT GNSS_auxiliary_info (GNSS_id_glonass)>
   <!ELEMENT GNSS_id_glonass (GNSS_id_glonass_sat_element+)>
      <!ELEMENT GNSS_id_glonass_sat_element (sat_id,GNSS_signal_id,channel_number?)>  <!-- sat_id 0..63 -->
         <!ELEMENT GNSS_signal_id (#PCDATA)>
<!-- Integer corresponds to bit string 1-8 where bit at position if set, means particular signal is addressed; a zero‑value at the particular bit position means the signal is not addressed -->         <!ELEMENT channel_number (#PCDATA)>  <!-- -7..13 -->
<!ELEMENT GNSS_assist_req (GNSS_assist_req_per_gnss*)>

   <!-- common assist req -->

   <!ELEMENT GNSS_ref_time_req EMPTY>

      <!ATTLIST GNSS_ref_time_req

      time_req_pref (SBAS|MGPS|QZSS|Glonass|GPS) #IMPLIED

      tow_req (false|true) "false"

      leap_sec_req (false|true) #IMPLIED>

   <!ELEMENT GNSS_ref_loc_req EMPTY>

   <!ELEMENT GNSS_ion_model_req EMPTY>

   <!ELEMENT GNSS_earth_orient_req EMPTY>

   <!-- generic req -->

   <!ELEMENT GNSS_assist_req_per_gnss (GNSS_time_model_req?,GNSS_navigation_model_req?,GNSS_integrity_req?,GNSS_acquisition_req?,GNSS_auxiliary_info_req?,GNSS_databitassistance_req?,GNSS_Almanac_req?,GNSS_UTC_model_req?,BDS_grid_model_req_r12?)>

      <!ATTLIST GNSS_assist_req_per_gnss

         gnss_id (SBAS|MGPS|QZSS|Glonass|GPS) #REQUIRED

         sbas_id (WASS|EGNOS|MSAS|GAGAN) #IMPLIED>

      <!ELEMENT GNSS_time_model_req EMPTY>

      <!-- For LPP gnss-TO-IDsReq is derived from gnss_id -->

         <!ATTLIST GNSS_time_model_req delta_T_req (false|true) #IMPLIED>

      <!ELEMENT GNSS_navigation_model_req (stored_nav_list?,requested_nav_list?) >

         <!ELEMENT stored_nav_list (snl_week_or_day,snl_toe,snl_toe_limit,stored_sat_list_element*,requested_nav_list?)>

            <!ELEMENT snl_week_or_day (#PCDATA)>

            <!ELEMENT snl_toe (#PCDATA)>

            <!ELEMENT snl_toe_limit (#PCDATA)>

            <!ELEMENT stored_sat_list_element EMPTY>

               <!ATTLIST stored_sat_list_element

               stored_id CDATA #REQUIRED

               stored_iod CDATA #REQUIRED

               stored_clock_model (2|3|4|5|6) #IMPLIED

               stored_orbit_model (2|3|4|5|6) #IMPLIED>

            <!ELEMENT requested_nav_list (requested_nav_list_info*)>

               <!ELEMENT requested_nav_list_info EMPTY>

                  <!ATTLIST requested_nav_list_info

                  requested_sv CDATA "00000000ffffffff"

                  requested_clock_model (2|3|4|5|6) #IMPLIED

                  requested_orbit_model (2|3|4|5|6) #IMPLIED

                  requested_add_nav_param (false|true) #IMPLIED>

               <!-- requested_sv is a bit string in hexidecimal, needed for LPP -->

      <!ELEMENT GNSS_integrity_req EMPTY>

      <!ELEMENT GNSS_acquisition_req EMPTY>

         <!ATTLIST GNSS_acquisition_req signal (GPS_L1|GPS_L1C|GPS_L2C|GPS_L5|SBAS_L1|GLO_G1|GLO_G2|GLO_G3|BDS_B1I) "GPS_L1">
      <!ELEMENT GNSS_databitassistance_req (gnss_TOD_req,gnss_TOD_fraq?,databit_interval,databit_reqsat_list+)>

         <!ATTLIST GNSS_databitassistance_req signal (GPS_L1|GPS_L1C|GPS_L2C|GPS_L5|SBAS_L1|GLO_G1|GLO_G2|GLO_G3|BDS_B1l) "GPS_L1">
         confidence_support (yes|no) #IMPLIED
         doppler_uncertainty_ext_support(yes|no) #IMPLIED>
         <!ELEMENT GNSS_auxiliary_info_req EMPTY>
         <!ELEMENT gnss_TOD_req (#PCDATA)>  <!-- 0..3599 -->

         <!ELEMENT gnss_TOD_fraq (#PCDATA)>  <!-- 0..599 -->

         <!ELEMENT databit_interval (#PCDATA)>  <!-- 0..15 -->

         <!ELEMENT databit_reqsat_list (sat_id)>  <!-- sat_id  0..63 -->
         <!ELEMENT GNSS_Almanac_req >

         <!ATTLIST GNSS_Almanac_req model (7)#IMPLIED>

         <!ELEMENT GNSS_UTC_model_req >

         <!ATTLIST GNSS_UTC_model_req model (5)#IMPLIED>

      <!ELEMENT BDS_grid_model_req_r12 EMPTY>
NOTE 14:
 GNSS_assist is used for assistance data received via an RRLP ASN.1 GANSSAssistanceSet element (refer to 3GPP TS 44.031 [79]), via an RRC GANSS assistance data element (refer to 3GPP TS 25.331 [74] subclause 10.3.7.90b) or via LPP.
NOTE 14a:
The element ‘GNSS_ref_measurement_assist’ of ‘GNSS_assist’ and ‘acqu_assist’ of ‘GNSS_assist’, both hold ‘acqu_assist’ data. Therefore ‘GNSS_ref_measurement_assist’ can be omitted when ‘acqu_assist’ is present or vice versa.
Table 8.55-16: XML DTD for <nms_clock_nav>, <nms_orbit_nav>, <nms_clock_cnav>, <nms_orbit_cnav>
<!ELEMENT nms_clock_nav (nav_Toc,nav_af2,nav_af1,nav_af0,nav_Tgd)>

   <!ELEMENT nav_Toc (#PCDATA)>  <!--  0..37799 -->

   <!ELEMENT nav_af2 (#PCDATA)>  <!-- -128..127 -->

   <!ELEMENT nav_af1 (#PCDATA)>  <!-- -32768..32767 -->

   <!ELEMENT nav_af0 (#PCDATA)>  <!-- -2097152..2097151 -->

   <!ELEMENT nav_Tgd (#PCDATA)>  <!-- -128..127  -->

<!ELEMENT nms_orbit_nav (nav_URA,nav_FitFlag,nav_Toe,nav_Omega,nav_DeltaN,nav_M0,nav_OmegaA_d,nav_E,nav_I_d,nav_APowerHalf,nav_I0,nav_OmegaA0,nav_Crs,nav_Cis,nav_Cus,nav_Crc,nav_Cic,nav_Cuc,(nav_CodeOnL2,nav_L2Pflag,nav_sf1_1,nav_sf1_2,nav_sf1_3,nav_sf1_4,nav_AODA)?)>

   <!ELEMENT nav_URA (#PCDATA)>  <!--  0..15 -->

   <!ELEMENT nav_FitFlag (#PCDATA)>  <!--  0..1 -->

   <!ELEMENT nav_Toe (#PCDATA)>  <!--  0..37799 -->

   <!ELEMENT nav_Omega (#PCDATA)>  <!-- -2147483648..2147483647 -->

   <!ELEMENT nav_DeltaN (#PCDATA)>  <!-- -32768..32767 -->

   <!ELEMENT nav_M0 (#PCDATA)>  <!-- -2147483648..2147483647 -->

   <!ELEMENT nav_OmegaA_d (#PCDATA)>  <!-- -8388608..8388607 -->

   <!ELEMENT nav_E (#PCDATA)>  <!--  0..4294967295 -->

   <!ELEMENT nav_I_d (#PCDATA)>  <!-- -8192..8191 -->

   <!ELEMENT nav_APowerHalf (#PCDATA)>  <!--  0..4294967295 -->

   <!ELEMENT nav_I0 (#PCDATA)>  <!-- -2147483648..2147483647 -->

   <!ELEMENT nav_OmegaA0 (#PCDATA)>  <!-- -2147483648..2147483647 -->

   <!ELEMENT nav_Crs (#PCDATA)>  <!-- -32768..32767 -->

   <!ELEMENT nav_Cis (#PCDATA)>  <!-- -32768..32767 -->

   <!ELEMENT nav_Cus (#PCDATA)>  <!-- -32768..32767 -->

   <!ELEMENT nav_Crc (#PCDATA)>  <!-- -32768..32767 -->

   <!ELEMENT nav_Cic (#PCDATA)>  <!-- -32768..32767 -->

   <!ELEMENT nav_Cuc (#PCDATA)>  <!-- -32768..32767 -->

   <!ELEMENT nav_CodeOnL2 (#PCDATA)>  <!--  0..3 -->

   <!ELEMENT nav_L2Pflag (#PCDATA)>  <!--  0..1 -->

   <!ELEMENT nav_sf1_1 (#PCDATA)>  <!--  0..8388607 -->

   <!ELEMENT nav_sf1_2 (#PCDATA)>  <!--  0..16777215 -->

   <!ELEMENT nav_sf1_3 (#PCDATA)>  <!--  0..16777215 -->

   <!ELEMENT nav_sf1_4 (#PCDATA)>  <!--  0..65535 -->

   <!ELEMENT nav_AODA (#PCDATA)>  <!--  0..31 -->

<!ELEMENT nms_clock_cnav (cnav_Toc,cnav_Top,cnav_URA0,cnav_URA1,cnav_URA2,cnav_Af2,cnav_Af1,cnav_Af0,cnav_Tgd,cnav_ISCl1cp?,cnav_ISCl1cd?,cnav_ISCl1ca?,cnav_ISCl2c?,cnav_ISCl5i5?,cnav_ISCl5q5?)>

   <!ELEMENT cnav_Toc (#PCDATA)>  <!-- 0..2015 -->

   <!ELEMENT cnav_Top (#PCDATA)>  <!-- 0..2015 -->

   <!ELEMENT cnav_URA0 (#PCDATA)>  <!-- -16..15 -->

   <!ELEMENT cnav_URA1 (#PCDATA)>  <!-- 0..7 -->

   <!ELEMENT cnav_URA2 (#PCDATA)>  <!-- 0..7 -->

   <!ELEMENT cnav_Af2 (#PCDATA)>  <!-- -512..511 -->

   <!ELEMENT cnav_Af1 (#PCDATA)>  <!-- -524288..524287 -->

   <!ELEMENT cnav_Af0 (#PCDATA)>  <!-- -33554432..33554431 -->

   <!ELEMENT cnav_Tgd (#PCDATA)>  <!-- -4096..4095 -->

   <!ELEMENT cnav_ISCl1cp (#PCDATA)>  <!-- -4096..4095 -->

   <!ELEMENT cnav_ISCl1cd (#PCDATA)>  <!-- -4096..4095 -->

   <!ELEMENT cnav_ISCl1ca (#PCDATA)>  <!-- -4096..4095 -->

   <!ELEMENT cnav_ISCl2c (#PCDATA)>  <!-- -4096..4095 -->

   <!ELEMENT cnav_ISCl5i5 (#PCDATA)>  <!-- -4096..4095 -->

   <!ELEMENT cnav_ISCl5q5 (#PCDATA)>  <!-- -4096..4095 -->

<!ELEMENT nms_orbit_cnav (cnav_Top,cnav_URAindex,cnav_DeltaA,cnav_Adot,cnav_DeltaNo,cnav_DeltaNoDot,cnav_Mo,cnav_E,cnav_Omega,cnav_OMEGA0,cnav_DeltaOmegaDot,cnav_Io,cnav_IoDot,cnav_Cis,cnav_Cic,cnav_Crs,cnav_Crc,cnav_Cus,cnav_Cuc)>

   <!ELEMENT cnav_URAindex (#PCDATA)>  <!-- -16..15 -->

   <!ELEMENT cnav_DeltaA (#PCDATA)>  <!-- -33554432..33554431 -->

   <!ELEMENT cnav_Adot (#PCDATA)>  <!-- -16777216..16777215 -->

   <!ELEMENT cnav_DeltaNo (#PCDATA)>  <!-- -65536..65535 -->

   <!ELEMENT cnav_DeltaNoDot (#PCDATA)>  <!-- -4194304..4194303 -->

   <!ELEMENT cnav_Mo (#PCDATA)>  <!-- -4294967296..4294967295 -->

   <!ELEMENT cnav_E (#PCDATA)>  <!-- 0..8589934591 -->

   <!ELEMENT cnav_Omega (#PCDATA)>  <!-- -4294967296..4294967295 -->

   <!ELEMENT cnav_OMEGA0 (#PCDATA)>  <!-- -4294967296..4294967295 -->

   <!ELEMENT cnav_DeltaOmegaDot (#PCDATA)>  <!-- -65536..65535 -->

   <!ELEMENT cnav_Io (#PCDATA)>  <!-- -4294967296..4294967295 -->

   <!ELEMENT cnav_IoDot (#PCDATA)>  <!-- -16384..16383 -->

   <!ELEMENT cnav_Cis (#PCDATA)>  <!-- -32768..32767 -->

   <!ELEMENT cnav_Cic (#PCDATA)>  <!-- -32768..32767 -->

   <!ELEMENT cnav_Crs (#PCDATA)>  <!-- -8388608..8388607 -->

   <!ELEMENT cnav_Crc (#PCDATA)>  <!-- -8388608..8388607 -->

   <!ELEMENT cnav_Cus (#PCDATA)>  <!-- -1048576..1048575 -->

   <!ELEMENT cnav_Cuc (#PCDATA)>  <!-- -1048576..1048575 -->

.

Table 8.55-17: XML DTD for <nms_orbit_glonass>, <nms_clock_glonass>
<!ELEMENT nms_orbit_glonass (glo_En,glo_P1,glo_P2,glo_M,glo_X,glo_X_d,glo_X_dd,glo_Y,glo_Y_d,glo_Y_dd,glo_Z_d,glo_Z_dd)>

   <!ELEMENT glo_En (#PCDATA)>  <!--  0..31 -->

   <!ELEMENT glo_P1 (#PCDATA)>  <!-- hex -->

   <!ELEMENT glo_P2 (#PCDATA)>  <!--  0..1 -->

   <!ELEMENT glo_M (#PCDATA)>  <!--  0..3 -->

   <!ELEMENT glo_X (#PCDATA)>  <!-- -67108864..67108863 -->

   <!ELEMENT glo_X_d (#PCDATA)>  <!-- -8388608..8388607 -->

   <!ELEMENT glo_X_dd (#PCDATA)>  <!-- -16..15 -->

   <!ELEMENT glo_Y (#PCDATA)>  <!-- -67108864..67108863 -->

   <!ELEMENT glo_Y_d (#PCDATA)>  <!-- -8388608..8388607 -->

   <!ELEMENT glo_Y_dd (#PCDATA)>  <!-- -16..15 -->

   <!ELEMENT glo_Z (#PCDATA)>  <!-- -67108864..67108863 -->

   <!ELEMENT glo_Z_d (#PCDATA)>  <!-- -8388608..8388607 -->

   <!ELEMENT glo_Z_dd (#PCDATA)>  <!-- -16..15 -->

<!ELEMENT nms_clock_glonass (glo_Tau,glo_Gamma,glo_DeltaTau)>

   <!ELEMENT glo_Tau (#PCDATA)>  <!-- -2097152..2097151 -->

   <!ELEMENT glo_Gamma (#PCDATA)>  <!-- -1024..1023  -->

   <!ELEMENT glo_DeltaTau (#PCDATA)>  <!-- -16..15 -->

Table 8.55-18: XML DTD for <nms_clock_sbas>, <nms_orbit_sbas>
<!ELEMENT nms_clock_sbas (sbas_To,sbas_Agfo,sbas_Agf1)>  <!-- model 4 -->

   <!ELEMENT sbas_To (#PCDATA)>

   <!ELEMENT sbas_Agfo (#PCDATA)>

   <!ELEMENT sbas_Agf1 (#PCDATA)>

<!ELEMENT nms_orbit_sbas (sbas_To,sbas_accuracy,sbas_Xg,sbas_Yg,sbas_Zg,sbas_Xg_d,sbas_Yg_d,sbas_Zg_d,sbas_Xg_dd,sbas_Yg_dd,sbas_Zg_dd)>  <!-- model 4-->

   <!ELEMENT sbas_accuracy (#PCDATA)>  <!-- hex -->

   <!ELEMENT sbas_Xg (#PCDATA)>

   <!ELEMENT sbas_Yg (#PCDATA)>

   <!ELEMENT sbas_Zg (#PCDATA)>

   <!ELEMENT sbas_Xg_d (#PCDATA)>

   <!ELEMENT sbas_Yg_d (#PCDATA)>

   <!ELEMENT sbas_Zg_d (#PCDATA)>

   <!ELEMENT sbas_Xg_dd (#PCDATA)>

   <!ELEMENT sbas_Yg_dd (#PCDATA)>

   <!ELEMENT sbas_Zg_dd (#PCDATA)>

Table 8.55-19: XML DTD for <GNSS_provided_location_information>
<!ELEMNT GNSS_provided_location_information (GNSS_meas*|(agnss_list,GNSS_meas_ref_time,locationparameters,earlyFixReport-r12?))>

   <!ELEMENT agnss_list (#PCDATA)  <!-- Integer corresponds to bit string 1-8 where bit at position if set, means particular GNSS id is supported bit0-GPS,bit1-sbas,bit2-qzss,bit3-galileo,bit4-glonass,bit5-bds -->
   <!ELEMENT GNSS_meas_ref_time (gnss_TOD_msec,gnss_TOD_frac?,gnss_TOD_unc?)>

      <!ATTLIST GNSS_meas_ref_time time_id(SBAS|MGPS|QZSS|Glonass|GPS|BDS) #IMPLIED>
      <!ELEMENT gnss_TOD_msec (#PCDATA)>  <!-- 0..3599999 -->

      <!ELEMENT gnss_TOD_frac (#PCDATA)>  <!-- 0..39999 -->

      <!ELEMENT gnss_TOD_unc (#PCDATA)>  <!-- 0..127 -->
NOTE 15:
GNSS_provide_location_information is used for reporting location information for GNSS procedures i.e. procedures where GNSS_allowed_methods or GNSS_assist is received. This element matches the ASN.1 element GANSSLocationInfo for RRLP procedures; UE positioning measured results information element for RRC or ASN.1 A-GNSS-ProvideLocationInformation for LPP.
NOTE 15a:
Both in ‘pos_meas’ and ‘pos_meas_req’, either MS-Based or MS-Assisted positioning can be specified requiring either ‘location_parameters’ or ‘GNSS_meas’ elements respectively.

Table 8.55-20: XML DTD for <OTDOA_meas>
<!ELEMENT OTDOA_meas (system_frame_number,phys_cell_id_ref,cell_global_id_ref?,earfcn_ref?,ref_quality?,neighbour_meas_list,earlyFixReport-r12?)>

   <!ELEMENT system_frame_number (#PCDATA)>

   <!ELEMENT phys_cell_id_ref (#PCDATA)>  <!-- 0..503 -->

   <!ELEMENT cell_global_id_ref (mcc,mnc,cell_id)>

      <!ELEMENT mcc (#PCDATA)>

      <!ELEMENT mnc (#PCDATA)>

      <!ELEMENT cell_id (#PCDATA)>

   <!ELEMENT earfcn_ref (#PCDATA)>  <!-- 0..65535 -->

   <!ELEMENT ref_quality (OTDOA_meas_quality)>

   <!ELEMENT neighbour_meas_list (neighbour_meas_element)+>

      <!ELEMENT neighbour_meas_element (phys_cell_id_neighbour,cell_global_id_neighbour?,earfcn_neighbour?,rstd,rstd_quality)>

         <!ELEMENT phys_cell_id_neighbour (#PCDATA)>

         <!ELEMENT cell_global_id_neighbour (mcc,mnc,cell_identity)>

            <!ELEMENT mcc (#PCDATA)>

            <!ELEMENT mnc (#PCDATA)>

            <!ELEMENT cell_identity (#PCDATA)>

         <!ELEMENT earfcn_neighbour (#PCDATA)>  <!-- 0..65535 -->

         <!ELEMENT rstd (#PCDATA)>  <!-- 0..12711 -->

         <!ELEMENT rstd_quality (OTDOA_meas_quality)>

            <!ELEMENT OTDOA_meas_quality (err_resolution,err_value,err_num_samples?)>

               <!ELEMENT err_resolution (#PCDATA)>

               <!ELEMENT err_value (#PCDATA)>

               <!ELEMENT err_num_samples (#PCDATA)>

NOTE 16:
For the elements and the value ranges of OTDOA measurements refer to 3GPP TS 36.355 [115] (subclause 6.5.1). The value ranges of relevant parameters are described in the ASN.1 syntax.

Table 8.55-21: XML DTD for <OTDOA_assist_req>
<!ELEMENT OTDOA_assist_req (phys_cell_id)>

   <!ELEMENT phys_cell_id (#PCDATA)>  <!-- 0..503 -->

Table 8.55-22: XML DTD for <reset_assist_data>
<!ELEMENT reset_assist_data EMPTY> <!-- Reset UE positioning stored AGNSS/OTDOA/Sensor/TBS assistance data -->

NOTE 17:
For resetting UE positioning stored AGNSS assistance data refer to 3GPP TS 36.509 [142] (subclause 6.9).
Table 8.55-23: XML DTD for <OTDOA_ECID_req>
<!ELEMENT OTDOA_ECID_req (abort|request_location_info)>

   <!ELEMENT abort EMPTY>

      <!ATTLIST abort abort_otdoa_meas_req (true|false) "false"

      abort_ecid_meas_req (true|false) "false">  <!-- Session ID will be provided in Transaction ID under root element <pos> -->

   <!ELEMENT request_location_info (OTDOA_req_loc_info?,ECID_req_loc_info?,(response_time|periodic_reporting|triggered_reporting)?)>  <!-- triggered_reporting for ECID_req_loc_info only -->

      <!ATTLIST request_location_info emergency_call_indicator (true|false) "false">

      <!ELEMENT OTDOA_req_loc_info EMPTY>

         <!ATTLIST OTDOA_req_loc_info assistance_available (true|false) #REQUIRED>

      <!ELEMENT ECID_req_loc_info EMPTY>

         <!ATTLIST ECID_req_loc_info 

         rs_rp_req (true|false) "false"

         rs_rq_req (true|false) "false"

         ue_rx_tx_req (true|false) "false">

      <!ELEMENT response_time(time,earlyFixReport-r12?)
      <!ELEMENT periodic_reporting (rep_amount,rep_interval)>

         <!ELEMENT rep_amount EMPTY>

            <!ATTLIST rep_amount literal (ra1|ra2|ra4|ra8|ra16|ra32|ra64|ra-Infinity) #REQUIRED>

         <!ELEMENT rep_interval EMPTY>

            <!ATTLIST rep_interval literal (ri1|ri2|ri4|ri8|ri16|ri32|ri64)>

      <!ELEMENT triggered_reporting (rep_duration)>

         <!ATTLIST triggered_reporting cell_change (true|false) #REQUIRED>

         <!ELEMENT rep_duration #PCDATA>  <!-- 0..255 -->

NOTE 18:
‘emergency_call_indicator’ indicates whether the OTDOA and/or ECID location request is due to an Emergency Call.
Table 8.55-24: XML DTD for <ECID_meas>
<!ELEMENT ECID_meas (primary_cell_measured_results?,measured_result_list)>

   <!ELEMENT primary_cell_measured_results (measured_result_element)>

      <!ELEMENT measured_result_element (phys_cell_id,cell_global_id?,earfcn_eutra,sfn?,rsrp_result?,rsrq_result?,ue_rxtx_time_diff?)>

         <!ELEMENT phys_cell_id (#PCDATA)>  <!-- 0..503 -->

         <!ELEMENT cell_global_id (mcc,mnc,cell_id)>

            <!ELEMENT mcc (#PCDATA)>

            <!ELEMENT mnc (#PCDATA)>

            <!ELEMENT cell_id (#PCDATA)>

         <!ELEMENT earfcn_eutra (#PCDATA)>  <!-- 0..262143 -->

      <!ELEMENT sfn (#PCDATA)>

      <!ELEMENT rsrp_result (#PCDATA)>  <!-- 0..97 -->

      <!ELEMENT rsrq_result (#PCDATA)>  <!-- 0..34 -->

      <!ELEMENT
ue_rxtx_time_diff (#PCDATA)>  <!—0..4095 -->

   <!ELEMENT measured_result_list (measured_result_element+)>  <!-- 1..32 -->

Table 8.55-25: XML DTD for <Strobe>
<!ELEMENT Strobe (#PCDATA)>  <!— Triggers the generation of a strobe -->
Table 8.55-26: XML DTD for <nms_clock_bds>
<!ELEMENT nms_clock_bds (bdsToc-r12,bdsA0-r12,bdsA1-r12,bdsA2-r12,bdsTgd1-r12)>

   <!ELEMENT bdsToc-r12 (#PCDATA)>  <!-- 0..131071 -->

   <!ELEMENT bdsA0-r12 (#PCDATA)>  <!-- -8388608..8388607 -->

   <!ELEMENT bdsA1-r12 (#PCDATA)>  <!-- -2097152..2097151 -->

   <!ELEMENT bdsA2-r12 (#PCDATA)>  <!-- -1024..1023 -->

   <!ELEMENT bdsTgd1-r12 (#PCDATA)>  <!-- -512..511-->

Table 8.55-27: XML DTD for <nms_orbit_bds>
<!ELEMENT nms_orbit_bds(bdsURAI-r12,bdsToe-r12,bdsAPowerHalf-r12,bdsE-r12,bdsW-r12,bdsDeltaN-r12,bdsM0-r12,bdsOmega0-r12,bdsOmegaDot-r12,bdsI0-r12, bdsIDot-r12,bdsCuc-r12,bdsCus-r12,bdsCrc-r12,bdsCrs-r12,bdsCic-r12,bdsCis-r12)>

   <!ELEMENT bdsURAI-r12 (#PCDATA)>  <!-- 0..15 -->

   <!ELEMENT bdsToe-r12 (#PCDATA)>  <!-- 0..131071 -->

   <!ELEMENT bdsAPowerHalf-r12 (#PCDATA)>  <!-- 0..4294967295 -->

   <!ELEMENT bdsE-r12 (#PCDATA)>  <!-- 0..4294967295 -->

   <!ELEMENT bdsW-r12 (#PCDATA)>  <!-- -2147483648..2147483647 -->

   <!ELEMENT bdsDeltaN-r12 (#PCDATA)>  <!-- (-32768..32767 -->

   <!ELEMENT bdsM0-r12 (#PCDATA)>  <!-- -2147483648..2147483647 -->

   <!ELEMENT bdsOmega0-r12 (#PCDATA)>  <!-- -2147483648..2147483647 -->

   <!ELEMENT bdsOmegaDot-r12 (#PCDATA)>  <!-- -8388608..8388607 -->

   <!ELEMENT bdsI0-r12 (#PCDATA)>  <!-- -2147483648..2147483647 -->

   <!ELEMENT bdsIDot-r12 (#PCDATA)>  <!-- -8192..8191 -->

   <!ELEMENT bdsCuc-r12 (#PCDATA)>  <!-- -131072..131071 -->

   <!ELEMENT bdsCus-r12 (#PCDATA)>  <!-- -131072..131071 -->

   <!ELEMENT bdsCrc-r12 (#PCDATA)>  <!-- -131072..131071 -->

   <!ELEMENT bdsCrs-r12 (#PCDATA)>  <!-- -131072..131071 -->

   <!ELEMENT bdsCic-r12 (#PCDATA)>  <!-- -131072..131071 -->

   <!ELEMENT bdsCis-r12 (#PCDATA)>  <!-- -131072..131071 -->
Table 8.55-28: XML DTD for <Bluetooth_meas>
<!ELEMENT Bluetooth_meas (meas_ref_time?,bt_meas?)>


<!ELEMENT meas_ref_time (#PCDATA)>  <!-- ASN.1 data type UTCTime -->


<!ELEMENT bt_meas (bt_addr,rssi?)>



<!ELEMENT bt_addr (#PCDATA)>



<!ELEMENT rssi (#PCDATA)>

NOTE 19:
For the elements and the value ranges of Bluetooth measurements refer to 3GPP TS 36.355 [115] (subclause 6.5.7). The value ranges of relevant parameters are described in the ASN.1 syntax.

Table 8.55-29: XML DTD for <Sensor_meas>
<!ELEMENT Sensor_meas (meas_ref_time?,unc_baro_pressure?,uncertainty?)>

   <!ELEMENT meas_ref_time (#PCDATA)>  <!-- ASN.1 data type UTCTime -->

   <!ELEMENT unc_baro_pressure (#PCDATA)>  <!-- 30000..115000 -->

   <!ELEMENT uncertainty (range,confidence)>  



<!ELEMENT range (#PCDATA)>  <!-- 0..1000 -->



<!ELEMENT confidence (#PCDATA)>  <!-- 1..100 -->

NOTE 20:
For the elements and the value ranges of Sensor measurements refer to 3GPP TS 36.355 [115] (subclause 6.5.5). The value ranges of relevant parameters are described in the ASN.1 syntax.

Table 8.55-30: XML DTD for <Sensor_assist_req>
<!ELEMENT Sensor_assist_req EMPTY>
Table 8.55-31: XML DTD for <TBS_meas>
<!ELEMENT TBS_meas (meas_ref_time?,mbs_meas_list?)>


<!ELEMENT meas_ref_time (#PCDATA)>  <!-- ASN.1 data type UTCTime -->


<!ELEMENT mbs_meas_list (trans_ID,code_phase,code_phase_rms_error)>



<!ELEMENT trans_ID (#PCDATA)>  <!-- 0..32767 -->



<!ELEMENT code_phase (#PCDATA)>  <!-- 0..2097151 -->



<!ELEMENT code_phase_rms_error (#PCDATA)>  <!-- 0..63 -->

NOTE 21:
For the elements and the value ranges of TBS measurements refer to 3GPP TS 36.355 [115] (subclause 6.5.4). The value ranges of relevant parameters are described in the ASN.1 syntax.

Table 8.55-32: XML DTD for <TBS_assist_req>
<!ELEMENT TBS_assist_req (mbs_almanac_assist_req,mbs_acqu_assist_req)>


<!ELEMENT mbs_almanac_assist_req EMPTY>

<!ELEMENT mbs_acqu_assist_req EMPTY>
Table 8.55-33: XML DTD for <WLAN_meas>
<!ELEMENT WLAN_meas (meas_ref_time?,wlan_meas_list?)>


<!ELEMENT meas_ref_time (#PCDATA)>  <!-- ASN.1 data type UTCTime -->


<!ELEMENT wlan_meas_list (wlan_AP_ID,rssi?,rtt?,ap_ch_freq?,serving_flag?)>



<!ELEMENT wlan_AP_ID (#PCDATA)>



<!ELEMENT rssi (#PCDATA)>



<!ELEMENT rtt (#PCDATA)>



<!ELEMENT ap_ch_freq (#PCDATA)>



<!ELEMENT serving_flag (true|false)>

NOTE 22:
For the elements and the value ranges of WLAN measurements refer to 3GPP TS 36.355 [115] (subclause 6.5.6). The value ranges of relevant parameters are described in the ASN.1 syntax.
Implementation

Optional.
8.56
Positioning reporting +CPOSR
Table 8.56-1: +CPOSR parameter command syntax

	Command
	Possible response(s)

	+CPOSR=[<mode>]
	

	+CPOSR?
	+CPOSR: <mode>

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


Description

Set command enables or disables the sending of unsolicited result codes. The XML-formatted string may be sent as one or more unsolicited result codes. Each part of the XML-formatted string is sent as one unsolicited result code, prefixed with +CPOSR.
NOTE:
An XML-formatted string intended for +CPOSR can be split e.g. in order to prevent that the string becomes too long. Where to split an XML-formatted string is implementation specific. The characters <CR><LF>, <+CPOSR> and space(s) are ignored when re-constructing an XML-formatted string.

Example:
+CPOSR: <One line of positioning data sent on XML format>.

Editor’s Note:
It is FFS if enhancements are needed due to 5G.

Read command returns the current mode.

Test command returns the supported values as a compound value.

Defined values
<mode>: integer type
0
disables reporting

1
enables reporting

Defined events

<pos_meas>: string type in UTF-8. This parameter provides an XML-formatted string of position measurements data request as defined in table 8.55-8. This parameter shall not be subject to conventional character conversion as per +CSCS.

<pos_meas_req>: string type in UTF-8. This parameter provides an XML-formatted string of position measurements request data as defined in table 8.55-9. This is an alternative to <pos_meas>. This parameter shall not be subject to conventional character conversion as per +CSCS.

<OTDOA_meas>: string type in UTF-8. This parameter provides an XML-formatted string of OTDOA measurement data as defined in table 8.55-20. This parameter shall not be subject to conventional character conversion as per +CSCS.
<ECID_meas>: string type in UTF-8. This parameter provides an XML-formatted string of ECID measurement data as defined in table 8.55-24. This parameter shall not be subject to conventional character conversion as per +CSCS.
<OTDOA_assist_req>: string type in UTF-8. This parameter provides an XML-formatted string for requesting OTDOA assistance data as defined in table 8.55-21. This parameter shall not be subject to conventional character conversion as per +CSCS.

<capabilities>: string type in UTF-8. This parameter provides an XML-formatted string for providing capability data as defined in table 8.55-4. This parameter shall not be subject to conventional character conversion as per +CSCS.

<msg>: string type in UTF-8. This parameter provides an XML-formatted string for communicating simple messages as defined in table 8.55-13. This parameter shall not be subject to conventional character conversion as per +CSCS.

<pos_err>: string type in UTF-8. This parameter provides an XML-formatted string of positioning error parameters as defined in table 8.55-14. This parameter shall not be subject to conventional character conversion as per +CSCS.

<reset_assist_data>: string type in UTF-8. This parameter provides an XML-formatted string for resetting GNSS/OTDOA/Sensor/TBS assistance data as defined in table 8.55-22. This parameter shall not be subject to conventional character conversion as per +CSCS.
<Bluetooth_meas>: string type in UTF-8. This parameter provides an XML-formatted string of Bluetooth measurement data as defined in table 8.55-28. This parameter shall not be subject to conventional character conversion as per +CSCS.
<Sensor_meas>: string type in UTF-8. This parameter provides an XML-formatted string of Sensor measurement data as defined in table 8.55-29. This parameter shall not be subject to conventional character conversion as per +CSCS.
<Sensor_assist_req>: string type in UTF-8. This parameter provides an XML-formatted string for requesting Sensor assistance data as defined in table 8.55-30. This parameter shall not be subject to conventional character conversion as per +CSCS.

<TBS_meas>: string type in UTF-8. This parameter provides an XML-formatted string of TBS measurement data as defined in table 8.55-31. This parameter shall not be subject to conventional character conversion as per +CSCS.
<TBS_assist_req>: string type in UTF-8. This parameter provides an XML-formatted string for requesting TBS assistance data as defined in table 8.55-32. This parameter shall not be subject to conventional character conversion as per +CSCS.

<WLAN_meas>: string type in UTF-8. This parameter provides an XML-formatted string of WLAN measurement data as defined in table 8.55-33. This parameter shall not be subject to conventional character conversion as per +CSCS.
Implementation

Optional.
8.57
Mobile terminated location request notification +CMTLR
Table 8.57-1: +CMTLR parameter command syntax

	Command
	Possible response(s)

	+CMTLR=[<subscribe>]
	

	+CMTLR?
	+CMTLR: <subscribe>

	+CMTLR=?
	+CMTLR: (list of supported <subscribe> values)


Description
Set command enables Mobile Terminated Location Request (MT-LR) notifications to the TE. The parameter <subscribe> enables or disables notification by an unsolicited result code. It is possible to enable notification of MT-LR performed over the control plane or over SUPL or both. Relevant location request parameters are provided in the unsolicited result code +CMTLR: <handle-id>,<notification-type>,<location-type>,[<client-external-id>],[<client-name>][,<plane>].

This unsolicited result code is reported upon arrival of a Mobile Terminated Location Request. In order to differentiate multiple requests, every request is given a different <handle-id>. This ID is used when allowing or denying location disclosure with +CMTLRA.
Editor’s Note:
It is FFS if enhancements are needed due to 5G.

Read command returns the current value of <subscribe>.
Test command returns the supported values as a compound value.
Defined values
<subscribe>: integer type. Enables and disables the subscription for MT-LR notifications
0
Disables reporting and positioning.

1
Subscribe for notifications of MT-LR over control plane.

2
Subscribe for notifications of MT-LR over SUPL.

3
Subscribe for notifications of MT-LR over control plane and SUPL.

<handle-id>: integer type. ID associated with each MT-LR used to distinguish specific request in case of multiple requests. The value range is 0-255.

<notification-type>: integer type. Information about the user's privacy.

0
The subscription may stipulate that positioning the user by a third party is allowed and the network may choose to inform the user as a matter of courtesy.
1
Locating the user is permitted if the user ignores the notification.
2
Locating the user is forbidden if the user ignores the notification.

<location-type>: integer type. Indicates what type of the location is requested.

0
The current location.
1
The current or last known location.
2
The initial location.
<client-external-id>: string type. Indicates the external client where the location information is sent to (if required).
<client-name>: string type. Contains the string identifying the external client requesting the user's location

<plane>: integer type. The parameter specifies whether the MT-LR came over control plane or SUPL.
0
Control plane.

1
Secure user plane (SUPL).

Implementation
Optional.
8.67
Emergency numbers +CEN

Table 8.67-1: +CEN parameter command syntax

	Command
	Possible response(s)

	+CEN=[<reporting>]
	

	+CEN?
	+CEN1: <reporting>[,<mcc>,<mnc>]

<CR><LF>[+CEN2: <cat>,<number>

[<CR><LF>+CEN2: <cat>,<number>

[...]]]



	+CEN=?
	+CEN: (list of supported <reporting>s)


Description
This command allows for reading and dynamical reporting of emergency numbers as received from the network. The emergency numbers are not necessarily received for the same <mcc> and <mnc> as currently registered to.
Read command returns one line of intermediate result code +CEN1: <reporting>,<mcc> with the current <reporting> setting and the Mobile Country Code <mcc>. Then follows zero or more occurrences of the emergency numbers with intermediate result code +CEN2: <cat>,<number>.

Set command enables reporting of new emergency numbers received from the network with unsolicited result codes equal to the intermediate result codes of the read form of the command.

Editor’s Note:
It is FFS if enhancements are needed due to 5G.

Test command returns values supported as a compound value.

Defined values
<reporting>: integer type. Enables and disables reporting of new emergency numbers received from the network.

0
Disable reporting

1
Enable reporting

<mcc>: integer type. A three-digit value indicating mobile country code as defined in ITU‑T Recommendation E.212 [10] Annex A.
<mnc>: integer type. A three-digit value indicating the mobile network code.
<cat>: integer type. A bitmap indicating the Emergency Service Category Value according to 3GPP TS 24.008 [8] table 10.5.135d.
<number>: String type. Representing an emergency number from the list defined in 3GPP TS 24.008 [8] subclause 10.5.3.13. The <number> is encoded with one digit per character and is applicable to the country indicated by <mcc>.
Implementation
Optional.
8.68
Availability for voice calls with IMS +CAVIMS

Table 8.68-1: +CAVIMS parameter command syntax

	Command
	Possible response(s)

	+CAVIMS=[<state>]
	

	+CAVIMS?
	+CAVIMS: <state>

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


Description

Set command informs the MT whether the UE is currently available for voice calls with the IMS (see 3GPP TS 24.229 [89]). The information can be used by the MT to determine "IMS voice not available" as defined in 3GPP TS 24.301 [83], and for mobility management for IMS voice termination, see 3GPP TS 24.008 [20].

Editor’s Note:
It is FFS if enhancements are needed due to 5G.

Read command returns the UEs IMS voice call availability status stored in the MT.

Test command returns supported values as a compound value.

Defined values
<state>: integer type. The UEs IMS voice call availability status.

0
Voice calls with the IMS are not available

1
Voice calls with the IMS are available

Implementation
Optional.
8.69
Extended signal quality +CESQ

Table 8.69-1: +CESQ action command syntax

	Command
	Possible response(s)

	+CESQ
	+CESQ: <rxlev>,<ber>,<rscp>,<ecno>,<rsrq>,<rsrp>

+CME ERROR: <err>

	+CESQ=?
	+CESQ: (list of supported <rxlev>s),(list of supported <ber>s),(list of supported <rscp>s),(list of supported <ecno>s),(list of supported <rsrq>s),(list of supported <rsrp>s)


Description
Execution command returns received signal quality parameters. If the current serving cell is not a GERAN cell, <rxlev> and <ber> are set to value 99. If the current serving cell is not a UTRA FDD or UTRA TDD cell, <rscp> is set to 255. If the current serving cell is not a UTRA FDD cell, <ecno> is set to 255. If the current serving cell is not an E-UTRA cell, <rsrq> and <rsrp> are set to 255.

Editor’s Note:
It is FFS if enhancements are needed due to 5G.

Refer subclause 9.2 for possible <err> values.

Test command returns values supported as compound values.

Defined values
<rxlev>: integer type, received signal strength level (see 3GPP TS 45.008 [20] subclause 8.1.4).
0

rssi < -110 dBm

1

-110 dBm ( rssi < -109 dBm
2

-109 dBm ( rssi < -108 dBm
:


:
:
:

61

-50 dBm ( rssi < -49 dBm

62

-49 dBm ( rssi < -48 dBm

63

-48 dBm ( rssi

99

not known or not detectable

<ber>: integer type; channel bit error rate (in percent)

0...7
as RXQUAL values in the table in 3GPP TS 45.008 [20] subclause 8.2.4

99

not known or not detectable

<rscp>: integer type, received signal code power (see 3GPP TS 25.133 [95] subclause 9.1.1.3 and 3GPP TS 25.123 [96] subclause 9.1.1.1.3).
0

rscp < -120 dBm

1

-120 dBm ( rscp < -119 dBm
2

-119 dBm ( rscp < -118 dBm
:


:
:
:

94

-27 dBm ( rscp < -26 dBm

95

-26 dBm ( rscp < -25 dBm

96
-
25 dBm ( rscp
255
not known or not detectable

<ecno>: integer type, ratio of the received energy per PN chip to the total received power spectral density (see 3GPP TS 25.133 [95] subclause).
0

Ec/Io < -24 dB

1

-24 dB ( Ec/Io < -23.5 dB

2

-23.5 dB ( Ec/Io < -23 dB

:


:
:
:

47

-1 dB ( Ec/Io < -0.5 dB

48

-0.5 dB ( Ec/Io < 0 dB

49

0 dB ( Ec/Io
255
not known or not detectable

<rsrq>: integer type, reference signal received quality (see 3GPP TS 36.133 [96] subclause 9.1.7).
0

rsrq < -19.5 dB

1

-19.5 dB ( rsrq < -19 dB

2

-19 dB ( rsrq < -18.5 dB

:


:
:
:

32

-4 dB ( rsrq < -3.5 dB

33

-3.5 dB ( rsrq < -3 dB

34

-3 dB ( rsrq
255
not known or not detectable

<rsrp>: integer type, reference signal received power (see 3GPP TS 36.133 [96] subclause 9.1.4).
0

rsrp < -140 dBm

1

-140 dBm ( rsrp < -139 dBm
2

-139 dBm ( rsrp < -138 dBm
:


:
:
:

95

-46 dBm ( rsrp < -45 dBm

96

-45 dBm ( rsrp < -44 dBm

97

-44 dBm ( rsrp
255
not known or not detectable

Implementation
Optional.
8.70
Primary notification event reporting +CPNER
Table 8.70-1: +CPNER parameter command syntax

	Command
	Possible response(s)

	+CPNER=[<reporting>]
	+CME ERROR: <err>

	+CPNER?
	+CPNER:<reporting>

+CME ERROR: <err>

	+CPNER=?
	+CPNER: (list of supported <reporting>s)
+CME ERROR: <err>


Description
Set command enables and disables reporting of primary notification events when received from the network with unsolicited result code +CPNERU: <message_identifier>,<serial_number>,<warning_type>. Primary notification events are used for public warning systems like ETWS (Earthquake and Tsunami Warning Systems).

When <reporting>=1, duplicate primary notifications will be discarded by the UE.

NOTE 1:
The notification is considered a duplicate of the previous if it has equal <message_identifier> and <serial_number> and arrives from the same PLMN. A primary notification message stored to detect duplication is cleared automatically after three hours of not receiving any message.

Editor’s Note:
The new access for 5G must be include in the text.

Read command returns the current settings.

Test command returns supported values as a compound value.
Refer subclause 9.2 for possible <err> values.
Defined values
<reporting>: integer type, controlling reporting of primary notification events
0
Disable primary notification events.
1
Enable reporting of primary notification events without security information, unsolicited result code +CPNERU: <message_identifier>,<serial_number>,<warning_type>.

NOTE 2:
Provision of information for the digital signature authentication is referred to as "reporting of primary notification events with security information" in 3GPP TS 25.331 [74], 3GPP TS 36.331 [86]) and 3GPP TS 23.041 [100]. This functionality is not fully implemented in this release, hence is not supported.
<message_identifier>: string type in hexadecimal character format. The parameter contains the message identifier (2 bytes) of the primary notification. For UTRAN see 3GPP TS 25.331 [74] subclause 10.3.8.4.ea, for GERAN see 3GPP TS 23.041 [100] subclause 9.4.1.3.2, and for E-UTRAN see 3GPP TS 36.331 [86] subclause 6.3.1 SystemInformationBlockType10).
<serial_number>: string type in hexadecimal character format. The parameter contains the serial number (2 bytes) of the primary notification. For UTRAN see 3GPP TS 25.331 [74] subclause 10.3.8.4.ea, for GERAN see 3GPP TS 23.041 [100] subclause 9.4.1.3.2, and for E-UTRAN see 3GPP TS 36.331 [86] subclause 6.3.1 SystemInformationBlockType10).
<warning_type>: string type in hexadecimal character format. The parameter contains the warning type (2 bytes) of the primary notification. For UTRAN see 3GPP TS 25.331 [74] subclause 10.3.8.4.ea, for GERAN see 3GPP TS 23.041 [100] subclause 9.4.1.3.2, and for E-UTRAN see 3GPP TS 36.331 [86] subclause 6.3.1 SystemInformationBlockType10).
Implementation
Optional.

8.71
IMS registration information +CIREG

Table 8.71-1: +CIREG parameter command syntax

	Command
	Possible response(s)

	+CIREG=[<n>]
	+CME ERROR: <err>

	+CIREG?
	+CIREG: <n>,<reg_info>[,<ext_info>]

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


Description

The set command controls the presentation of an unsolicited result code +CIREGU: <reg_info>[,<ext_info>] when there is a change in the MT's IMS registration information. Refer subclause 9.2 for possible <err> values.
The read command returns <n>, that shows whether reporting is enabled or disabled, <reg_info> that shows whether one or more of the public user identities are registered and optionally <ext_info>, that shows the status of the MT's IMS capabilities. For <ext_info>, all relevant values are always summarized and reported as a complete set of IMS capabilites in the unsolicited result code.
Editor’s Note:
It is FFS if enhancements are needed due to 5G.

The test command returns the supported values for <n> as a compound value.
Defined values
<n>: integer type. Enables or disables reporting of changes in the MT's IMS registration information.
0
disable reporting.
1
enable reporting (parameter <reg_info>).

2
enable extended reporting (parameters <reg_info> and <ext_info>).
<reg_info>: integer type. Indicates the IMS registration status. The UE is seen as registered as long as one or more of its public user identities are registered with any of its contact addresses, see 3GPP TS 24.229 [89].
0
not registered.
1
registered.
<ext_info>: numeric value in hexadecimal format. The value range is from 1 to FFFFFFFF. It is a sum of hexadecimal values, each representing a particular IMS capability of the MT. The MT can have IMS capabilites not covered by the below list. This parameter is not present if the IMS registration status is "not registered".

1
RTP-based transfer of voice according to MMTEL, see 3GPP TS 24.173 [87]. This functionality can not be indicated if the UE is not available for voice over PS, see 3GPP TS 24.229 [89].
2
RTP-based transfer of text according to MMTEL, see 3GPP TS 24.173 [87].
4
SMS using IMS functionality, see 3GPP TS 24.341 [101].

8
RTP-based transfer of video according to MMTEL, see 3GPP TS 24.173 [87].
The hexadecimal values 10, 20, 40 … 80000 are reserved by the present document.
Example:
The parameter <ext_info>=5 means that both RTP-based transfer of voice according to MMTEL and SMS using IMS functionality can be used.

Implementation
Optional.
8.72
Availability for SMS using IMS +CASIMS

Table 8.72-1: +CASIMS parameter command syntax

	Command
	Possible response(s)

	+CASIMS=[<state>]
	

	+CASIMS?
	+CASIMS: <state>

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


Description

Set command informs the MT whether the UE is currently available for SMS using IMS (see 3GPP TS 24.229 [89]). The information can be used by the MT to determine the need to remain attached for non-EPS services, as defined in 3GPP TS 24.301 [83].

Editor’s Note:
It is FFS if enhancements are needed due to 5G.

Read command returns the UE's SMS using IMS availability status, as stored in the MT.

Test command returns supported values as a compound value.

Defined values
<state>: integer type. The UE's SMS using IMS availability status.

0
SMS using IMS is not available

1
SMS using IMS is available

Implementation
Optional.
8.75
Supported radio accesses +CSRA
Table 8.75-1: +CSRA parameter command syntax

	Command
	Possible response(s)

	+CSRA=<GERAN-TDMA>,<UTRAN-FDD>,<UTRAN-TDD-LCR>,<UTRAN-TDD-HCR>,<UTRAN-TDD-VHCR>,<E-UTRAN-FDD>,<E-UTRAN-TDD>
	+CME ERROR: <err>

	+CSRA?
	+CSRAC: <GERAN-TDMA>,<UTRAN-FDD>,<UTRAN-TDD-LCR>,<UTRAN-TDD-HCR>,<UTRAN-TDD-VHCR>,<E-UTRAN-FDD>,<E-UTRAN-TDD>
<CR><LF>+CSRAA: <GERAN-TDMA>,<UTRAN-FDD>,<UTRAN-TDD-LCR>,<UTRAN-TDD-HCR>,<UTRAN-TDD-VHCR>,<E-UTRAN-FDD>,<E-UTRAN-TDD>

+CME ERROR: <err>

	+CSRA=?
	+CSRA: (indication of supported <GERAN-TDMA>),(indication of supported <UTRAN-FDD>),(indication of supported <UTRAN-TDD-LCR>),(indication of supported <UTRAN-TDD-HCR>),(indication of supported <UTRAN-TDD-VHCR>),(indication of supported <E-UTRAN-FDD>),(indication of supported <E-UTRAN-TDD>)

+CME ERROR: <err>


Description
Set command is used to configure the availability of the radio accesses inherently supported by the MT. E.g. in a GSM-only environment, other radio access technologies could be disabled to reduce power-consumption. Settings are persistent over a power-cycle. It is not supported to set all parameters to indicate "Radio access is disabled", this will cause the MT to return ERROR. +CSRA only configures the requested parameters; no change in the transmit and receive RF circuits takes place by using +CSRA. The actual execution of the configuration is obtained by using +CFUN=128.

Editor’s Note:
The new access for 5G must be include in the text.
CT1#108
Read command returns two lines of information text with two distinct prefixes:
· a line prefixed with +CSRAC: displaying the currently configured +CSRA settings. These values are not activated until +CFUN=128 is executed, and this line does therefore not necessarily reflect the RATs currently activated on the radio interface; and
· a line prefixed with +CSRAA: displaying the RATs currently activ on the radio interface.

Read command returns the current settings in the MT.
Refer subclause 9.2 for possible <err> values.

Test command returns values supported by the MT as compound values. The returned values do not reflect network capabilities.

Defined values
<GERAN-TDMA>: integer type. Indicates usage of radio access of type GERAN TDMA, see 3GPP TS 45.001 [146]. The initial value is manufacturer specific.

0
Radio access is disabled

1
Radio access is enabled

<UTRAN-FDD>: integer type. Indicates usage of radio access of type UTRAN FDD, see 3GPP TS 25.212 [144]. The initial value is manufacturer specific.

0
Radio access is disabled

1
Radio access is enabled

<UTRAN-TDD-LCR>: integer type. Indicates usage of radio access of type UTRAN 1.28 Mcps TDD low chip rate (TD-SCDMA), see 3GPP TS 25.102 [143]. The initial value is manufacturer specific.

0
Radio access is disabled

1
Radio access is enabled

<UTRAN-TDD-HCR>: integer type. Indicates usage of radio access of type UTRAN 3.84 Mcps TDD high chip rate, see 3GPP TS 25.102 [143]. The initial value is manufacturer specific.

0
Radio access is disabled

1
Radio access is enabled

<UTRAN-TDD-VHCR>: integer type. Indicates usage of radio access of type UTRAN 7.68 Mcps TDD very high chip rate, see 3GPP TS 25.102 [143]. The initial value is manufacturer specific.

0
Radio access is disabled

1
Radio access is enabled

<E-UTRAN-FDD>: integer type. Indicates usage of radio access of type E-UTRAN FDD, see 3GPP TS 36.300 [145]. The initial value is manufacturer specific.

0
Radio access is disabled

1
Radio access is enabled

<E-UTRAN-TDD>: integer type. Indicates usage of radio access of type E-UTRAN TDD, see 3GPP TS 36.300 [145]. The initial value is manufacturer specific.

0
Radio access is disabled

1
Radio access is enabled

Implementation
Optional. Mandatory when +CFUN supports <fun>=128.
8.78
Application level measurement configuration +CAPPLEVMC
Table 8.78-1: +CAPPLEVMC parameter command syntax

	Command
	Possible response(s)

	+CAPPLEVMC=[<n>]
	+CME ERROR: <err>

	+CAPPLEVMC?
	+CAPPLEVMC: <n>

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


Description
This command allows control of the application level measurement configuration according to 3GPP TS 25.331 [74] and 3GPP TS 36.331 [86]. The set command controls the presentation of the unsolicited result code +CAPPLEVMC: <app-meas_service_type>,<start-stop_reporting>[,<app-meas_config_file_length>,<app-meas_config-file>] providing data for the configuration. Refer subclause 9.2 for possible <err> values.

Editor’s Note:
It is FFS if / what enhancements are needed due to 5G.

Read command returns the current value of <n>.

Test command returns values supported as a compound value.

Defined values
<n>: integer type. Disable and enable presentation of the unsolicited result code +CAPPLEVMC to the TE.

0
Disable presentation of the unsolicited result code

1
Enable presentation of the unsolicited result code

<app-meas_service_type>: integer type. Contains the indication of what application that is target for the application level measurement configuration.

Editor’s Note:
The coding of the <app-meas_service_type> is FFS.
<start-stop_reporting>: integer type. Indicates the start and stop of the application level measurement reporting for the application indicated by the <app-meas_service_type>.

0
start the application level measurement reporting

1
stop the application level measurement reporting

<app-meas_config_file_length>: integer type. Indicates the number of octets of the <app-meas_config-file> parameter.
<app-meas_config-file>: string of octets. Contains the application level measurement configuration file for the application indicated by the <app-meas_service_type>. The parameter shall not be subject to conventional character conversion as per +CSCS.

Implementation
Optional.
8.79
Application level measurement report +CAPPLEVMR
Table 8.79-1: +CAPPLEVMR action command syntax

	Command
	Possible response(s)

	+CAPPLEVMR=<app-meas_service_type>,<app-meas_report_length>,<app-meas_report>
	+CME ERROR: <err>

	+CAPPLEVMR=?
	


Description
This command allows the MT to provide the application level measurement report according to 3GPP TS 25.331 [74] and 3GPP TS 36.331 [86]. Refer subclause 9.2 for possible <err> values.

Editor’s Note:
It is FFS if / what enhancements are needed due to 5G.

Defined values
<app_meas_service_type>: integer type. Contains the indication of what application that is providing the application level measurement report.

Editor’s Note:
The coding of the <app-meas_service_type> is FFS.
<app-meas_report_length>: integer type. Indicates the number of octets of the <app-meas_report> parameter.
<app-meas_report>: string of octets. Contains the application level measurement configuration file for the application indicated by the <app-meas_service_type>. The parameter shall not be subject to conventional character conversion as per +CSCS.

Implementation
Optional.
9.1B
Report network error codes +CNEC
Table 9.1B-1: +CNEC parameter command syntax

	Command
	Possible response(s)

	+CNEC=[<n>]
	

	+CNEC?
	+CNEC: <n>

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


Description
The command activates or deactivates unsolicited reporting of error codes sent by the network. When activated, based on the setting of <n>, the ME will report CS mobility management, GPRS mobility management, GPRS session management, EPS mobility management and EPS session management related error codes sent by the network. The following unsolicited result codes can be reported:
-
+CNEC_MM: <error_code>


CS Mobility Management

-
+CNEC_GMM: <error_code>


GPRS Mobility Management
-
+CNEC_GSM: <error_code>[,<cid>]
GPRS Session Management

-
+CNEC_EMM: <error_code>[,<cid>]
EPS Mobility Management

-
+CNEC_ESM: <error_code>[,<cid>]
EPS Session Management

The parameter <n> is specified as a sum of integers, each representing the category of error codes that the MT is interested in receiving.
Editor’s Note:
The new access for 5G must be include in the text.

The read command returns the current setting of <n>.

Test command returns the supported values as a compound value.

Parameters
<n>: integer type. The parameter is a sum of integers each representing a certain category of error codes. The value consists of the sum of the individual values for <n> for the required unsolicited result codes.
0
Disable unsolicited error reporting
1
Enable unsolicited result code +CNEC_MM to report CS mobility management errors coded as specified in 3GPP TS 24.008 [8] Table 10.5.95/3GPP TS 24.008
2
Enable unsolicited result code +CNEC_GMM to report GPRS mobility management errors coded as specified in 3GPP TS 24.008 [8] Table 10.5.147/3GPP TS 24.008
4
Enable unsolicited result code +CNEC_GSM to report GPRS session management errors coded as specified in 3GPP TS 24.008 [8] Table 10.5.157/3GPP TS 24.008
8
Enable unsolicited result code +CNEC_EMM to report EPS mobility management errors coded as specified in 3GPP TS 24.301 [83] Table 9.9.3.9.1
16
Enable unsolicited result code +CNEC_ESM to report EPS session management errors coded as specified in 3GPP TS 24.301 [83] Table 9.9.4.4.1
NOTE:
The sequence of entering +CNEC=1, followed by +CNEC=4 does not yield the same result as +CNEC=5, as +CNEC=4 overwrites the previous setting.
Example:
If the MT wants to receive only CS mobility management errors, then <n>=1 must be specified.


AT+CNEC=1
If the MT wants to receive CS mobility management errors and GPRS session management errors, then <n>=5 must be specified (1 for enabling CS mobility management error and 4 for enabling GPRS session management error).

AT+CNEC=5
To enable reporting of all error codes, then <n>=31 must be specified (equals 1+2+4+8+16).
AT+CNEC=31

<error_code>: integer type. Error codes as appropriate according to:

3GPP TS 24.008 [8] Table 10.5.95/3GPP TS 24.008 for CS mobility management errors codes

3GPP TS 24.008 [8] Table 10.5.147/3GPP TS 24.008 for GPRS mobility management errors codes
3GPP TS 24.008 [8] Table 10.5.157/3GPP TS 24.008 for GPRS session management errors codes
3GPP TS 24.301 [83] Table 9.9.3.9.1 for EPS mobility management errors codes
3GPP TS 24.301 [83] Table 9.9.4.4.1 for EPS session management errors codes.
<cid>: integer type. Specifies a particular PDP context definition.

Implementation
Optional.

9.2
Mobile termination error result code +CME ERROR

9.2.0
General

The operation of +CME ERROR: <err> final 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 subclause 9.1).

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

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

All values below 256 are reserved.
Values in the range 0 - 100 are reserved for general errors.

Values in the range 101 - 150 are reserved for use by GPRS and EPS.

Values in the range 151 - 170 are reserved for use by VBS/VGCS and eMLPP.Values in the range 171 - 256 can be used by GPRS or by EPS.

9.2.1
General errors

Numeric
Text

0

phone failure
1

no connection to phone
2

phone‑adaptor link reserved
3

operation not allowed
4

operation not supported
5

PH‑SIM PIN required
6

PH-FSIM PIN required
7

PH-FSIM PUK required
10

SIM not inserted (See NOTE 1)
11

SIM PIN required
12

SIM PUK required
13

SIM failure (See NOTE 1)
14

SIM busy (See NOTE 1)
15

SIM wrong (See NOTE 1)
16

incorrect password
17

SIM PIN2 required
18

SIM PUK2 required
20

memory full
21

invalid index
22

not found
23

memory failure
24

text string too long
25

invalid characters in text string
26

dial string too long
27

invalid characters in dial string
30

no network service
31

network timeout
32

network not allowed - emergency calls only
40

network personalization PIN required
41

network personalization PUK required
42

network subset personalization PIN required
43

network subset personalization PUK required
44

service provider personalization PIN required
45

service provider personalization PUK required
46

corporate personalization PIN required
47

corporate personalization PUK required
48

hidden key required (See NOTE 2)
49

EAP method not supported
50

Incorrect parameters
51

command implemented but currently disabled
52

command aborted by user
53

not attached to network due to MT functionality restrictions
54

modem not allowed - MT restricted to emergency calls only
55

operation not allowed because of MT functionality restrictions
56

fixed dial number only allowed - called number is not a fixed dial number (refer 3GPP TS 22.101 [147])
57

temporarily out of service due to other MT usage
58

language/alphabet not supported
59

unexpected data value
60

system failure
61

data missing
62

call barred
63

message waiting indication subscription failure
100
unknown

NOTE 1:
This error code is also applicable to UICC.
NOTE 2:
This key is required when accessing hidden phonebook entries.
9.2.2
GPRS and EPS-related errors

Editor’s Note:
The new access and potential new error codes for 5G must be consider in the text.

9.2.2.1
Errors related to a failure to perform an attach

Numeric
Text

103

Illegal MS (#3)
106

Illegal ME (#6)
107

GPRS services not allowed (#7)
108

GPRS services and non-GPRS services not allowed (#8)
111

PLMN not allowed (#11)
112

Location area not allowed (#12)
113

Roaming not allowed in this location area (#13)
114

GPRS services not allowed in this PLMN (#14)
115

No Suitable Cells In Location Area (#15)
122

Congestion (#22)
125

Not authorized for this CSG (#25)
172

Semantically incorrect message (#95) 
173

Mandatory information element error (#96) 
174

Information element non-existent or not implemented (#97) 
175

Conditional IE error (#99) 
176

Protocol error, unspecified (#111)
NOTE:
Values in parentheses are 3GPP TS 24.008 [8] cause codes.

9.2.2.2
Errors related to a failure to activate a context

Numeric
Text

177

Operator Determined Barring (#8)
126

insufficient resources (#26)
127

missing or unknown APN (#27)
128

unknown PDP address or PDP type (#28)
129

user authentication failed (#29)
130

activation rejected by GGSN, Serving GW or PDN GW (#30)
131

activation rejected, unspecified (#31)
132

service option not supported (#32)
133

requested service option not subscribed (#33)
134

service option temporarily out of order (#34)
140

feature not supported (#40)
141

semantic error in the TFT operation (#41)
142

syntactical error in the TFT operation (#42)
143

unknown PDP context (#43)
144

semantic errors in packet filter(s) (#44)
145

syntactical errors in packet filter(s) (#45)
146

PDP context without TFT already activated (#46)
149

PDP authentication failure
178

maximum number of PDP contexts reached (#65)
179

requested APN not supported in current RAT and PLMN combination (#66) 
180

request rejected, Bearer Control Mode violation (#48)
NOTE 1:
Values in parentheses are 3GPP TS 24.008 [8] cause codes.

Numeric
Text

181

unsupported QCI value (#83)
NOTE 2:
Values in parentheses are 3GPP TS 24.301 [83] cause codes.

9.2.2.3
Errors related to a failure to disconnect a PDN


Numeric
Text


171

Last PDN disconnection not allowed (#49)

NOTE 1:
This error is returned when the MT detects an attempt to disconnect the last PDN or the network returns a response message with cause value #49.

NOTE 2:
Values in parentheses are 3GPP TS 24.301 [83] cause codes.

NOTE 3:
The numeric error code for "Last PDN disconnection not allowed (#49)" changed to 171 since 3GPP Rel‑11.

9.2.2.4
Other GPRS errors

Numeric
Text

148

unspecified GPRS error
150

invalid mobile class
182

user data transmission via control plane is congested 

10
Commands for packet domain
10.0
General
This clause defines commands that a TE can use to control a MT supporting packet switched services. Some 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-specific commands is defined in subclause 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 can 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 can 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 can be found in 3GPP TS 27.060 [34].

10.1
Commands specific to MTs supporting the packet domain

Editor’s Note:
It is FFS if a new AT-command for 5G network registration status is needed.
CT1#109
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.
CT1#109
Editor’s Note:
It is FFS if new AT-command(s) for 5G UE settings like e.g. voice, data & power is needed.

10.1.0
General remark about EPS bearer contexts and PDP contexts

According to 3GPP TS 23.401 [82], there is a 1 to 1 mapping between active EPS bearer context and active PDP context:

-
An active default EPS bearer context is associated with an active non secondary PDP context.

-
An active dedicated EPS bearer context is associated with an active secondary PDP context.

In consequence to the implicit logical relation between EPS PDN connection and its associated Default EPS Bearer, hereafter a same non secondary PDP context identifier <p_cid> can be used to refer either an EPS PDN connection context or its associated Default EPS Bearer context.

As dedicated EPS bearer contexts are activated by the network, the network can then activate a new dedicated EPS bearer or modify an existing one to fulfil the request. For bearer resources activated by the network a context identifier is allocated by the MT/TA.

For easy reading the term PDP context is used for PDP contexts in UMTS/GPRS as well as PDN/default EPS bearers and traffic flows in EPS.
Editor’s Note:
The new access for 5G must be include in the text.

The feature "initial PDP context" may be supported and is a manufacturer specific option. For this option, the context with <cid>=0 (context number 0) is defined upon startup and does not need to be created with the +CGDCONT command. The initial PDP context has particular manufacturer specific default settings disassociated with any other default settings of +CGDCONT. When in E-UTRAN or according to the AT-command +CIPCA in GERAN and UTRAN, the initial PDP context is automatically activated by the MT following a successful registration to the network. If all active contexts are deactivated, the initial PDP context can be (re)established. This is manufacturer specific and depends on the current RAT as well as how the active contexts are deactivated.

NOTE:
Care must be taken to secure that repetitive PDP context activations / deactivations are not performed and that PDP contexts are not activated in situations where it is a determined choice by the terminal or the network to discontinue connectivity. Examples of such deliberate discontinuation of connectivity are the AT-commands +CGATT=0 or +CGACT=0, receipt of a detach request from the network with "re-attach not required" or when all PDP contexts are deactivated by the network.
Table 10.1.0-1: AT commands/results applicable for EPS
(equivalence between PDP context / PDN Connection or Default EPS Bearer)
	AT commands 
	Comments

	+CGDCONT
	Used to define PDN connection for EPS.

	+CGACT
	Used to activate a bearer resource for EPS.

	+CGCONTRDP
	Used to show dynamically allocated PDN parameters.

	+CGEV: xxx ...
	Used to indicate EPS bearers operations status.


Table 10.1.0-2: AT commands/results applicable for EPS
(equivalence between PDP context / EPS Bearer Resources)

	AT commands 
	Comments

	+CGACT
	Used to activate a modification of a PDP context or EPS bearer resource.

	+CGDSCONT
	Used to define EPS Bearer Resource for a specific PDN for EPS.

	+CGSCONTRDP
	Used to show dynamically allocated EPS Bearer Resource parameters.

	+CGCMOD
	Used to request a modification of a PDP context or EPS Bearer Resource.

	+CGTFT
	Used to define a Traffic Flow Template for a PDP context or a Traffic Flow Aggregate for an EPS bearer resource.

	+CGTFTRDP
	Used to show the network assigned Traffic Flow Template for an EPS bearer resource.

	+CGEQOS
	Used to define the EPS bearer resource Quality of Service parameter. 
In UMTS/GPRS mode this would hold a mapping function to the UMTS/GPRS QoS parameters.

	+CGEQOSRDP
	Used to show the network assigned EPS QoS parameters for an EPS bearer resource.
In UMTS/GPRS mode this would hold a mapping function to the UMTS/GPRS QoS parameters.

	+CGEV: xxx ...
	Used to indicate EPS PDN connection and bearer resources operations status


Table 10.1.0-3: AT commands applicable for EPS
	AT commands 
	Comments

	+CGATT
	Used to attach/detach the MT from the Packet Domain service.


10.1.1
Define PDP context +CGDCONT

Table 111: +CGDCONT parameter command syntax

	Command
	Possible response(s)

	+CGDCONT=[<cid>[,<PDP_type>[,<APN>[,<PDP_addr>[,<d_comp>[,<h_comp>[,<IPv4AddrAlloc>[,<request_type>[,<P-CSCF_discovery>[,<IM_CN_Signalling_Flag_Ind>[,<NSLPI>[,<securePCO>[,<IPv4_MTU_discovery>][,<Local_Addr_Ind>][,<Non-IP_MTU_discovery>][,<Reliable_Data_Service>]]]]]]]]]]]]]
	

	+CGDCONT?
	[+CGDCONT: <cid>,<PDP_type>,<APN>,<PDP_addr>,<d_comp>,<h_comp>[,<IPv4AddrAlloc>[,<request_type>[,<P-CSCF_discovery>[,<IM_CN_Signalling_Flag_Ind>[,<NSLPI>[,<securePCO>[,<IPv4_MTU_discovery>[,<Local_Addr_Ind>[,<Non-IP_MTU_discovery>[,<Reliable_Data_Service>]]]]]]]]]]]
[<CR><LF>+CGDCONT: <cid>,<PDP_type>,<APN>,<PDP_addr>,<d_comp>,<h_comp>[,<IPv4AddrAlloc>[,<request_type>[,<P-CSCF_discovery>[,<IM_CN_Signalling_Flag_Ind>[,<NSLPI>[,<securePCO>[,<IPv4_MTU_discovery>[,<Local_Addr_Ind>[,<Non-IP_MTU_discovery>[,<Reliable_Data_Service>]]]]]]]]]]
[...]]

	+CGDCONT=?
	+CGDCONT: (range of supported <cid>s),<PDP_type>,,,(list of supported <d_comp>s),(list of supported <h_comp>s),(list of supported <IPv4AddrAlloc>s),(list of supported <request_type>s),(list of supported <P-CSCF_discovery>s),(list of supported <IM_CN_Signalling_Flag_Ind>s),(list of supported <NSLPI>s),(list of supported <securePCO>s),(list of supported <IPv4_MTU_discovery>s),(list of supported <Local_Addr_Ind>s),(list of supported <Non-IP_MTU_discovery>s)
[<CR><LF>+CGDCONT: (range of supported <cid>s),<PDP_type>,,,(list of supported <d_comp>s),(list of supported <h_comp>s),(list of supported <IPv4AddrAlloc>s),(list of supported <request_type>s),(list of supported <P-CSCF_discovery>s),(list of supported <IM_CN_Signalling_Flag_Ind>s),(list of supported <NSLPI>s),(list of supported <securePCO>s),(list of supported <IPv4_MTU_discovery>s),(list of supported <Local_Addr_Ind>s),(list of supported <Non-IP_MTU_discovery>s),(list of supported <Reliable_Data_Service>s)
[...]]


Description
The set command specifies PDP context parameter values for a PDP context identified by the (local) context identification parameter, <cid> and also allows the TE to specify whether security protected transmission of ESM information is requested, because the PCO can include information that requires ciphering. There can be other reasons for the UE to use security protected transmission of ESM information, e.g. if the UE needs to transfer an APN. The number of PDP contexts that may be in a defined state at the same time is given by the range returned by the test command.
Editor’s Note:
It is FFS if / what enhancements are needed due to 5G.

For EPS the PDN connection and its associated EPS default bearer is identified herewith.
A special form of the set command, +CGDCONT=<cid> causes the values for context number <cid> to become undefined.
If the initial PDP context is supported, the context with <cid>=0 is automatically defined at startup, see subclause 10.1.0. As all other contexts, the parameters for <cid>=0 can be modified with +CGDCONT. If the initial PDP context is supported, +CGDCONT=0 resets context number 0 to its particular default settings.
The read command returns the current settings for each defined context.

The test command returns values supported as compound values. If the MT supports several PDP types, <PDP_type>, the parameter value ranges for each <PDP_type> are returned on a separate line.

Defined values
<cid>: integer type; specifies a particular PDP context definition. The parameter is local to the TE-MT interface and is used in other PDP context-related commands. The range of permitted values (minimum value = 1 or if the initial PDP context is supported (see subclause 10.1.0), minimum value = 0) is returned by the test form of the command.
NOTE 1:
The <cid>s for network-initiated PDP contexts will have values outside the ranges indicated for the <cid> in the test form of the commands +CGDCONT and +CGDSCONT.
<PDP_type>: string type; specifies the type of packet data protocol. The default value is manufacturer specific.
X.25
ITU-T/CCITT X.25 layer 3 (Obsolete)

IP
Internet Protocol (IETF STD 5 [103])

IPV6
Internet Protocol, version 6 (see RFC 2460 [106])

IPV4V6
Virtual <PDP_type> introduced to handle dual IP stack UE capability. (See 3GPP TS 24.301 [83])
OSPIH
Internet Hosted Octect Stream Protocol (Obsolete)

PPP
Point to Point Protocol (IETF STD 51 [104])
Non-IP
Transfer of Non-IP data to external packet data network (see 3GPP TS 23.401 [82])
NOTE 2:
Only IP, IPV6, IPV4V6 and Non-IP values are supported for EPS services.
<APN>: string type; a logical name that is used to select the GGSN or the external packet data network.

If the value is null or omitted, then the subscription value will be requested.

<PDP_addr>: string type; identifies the MT in the address space applicable to the PDP.


When +CGPIAF is supported, its settings can influence the format of this parameter returned with the read form of +CGDCONT.
NOTE 3:
The value of this parameter is ignored with the set command. The parameter is included in the set command for backwards compatibility reasons only.
<d_comp>: integer type; controls PDP data compression (applicable for SNDCP only) (refer 3GPP TS 44.065 [61])
0
off
1
on (manufacturer preferred compression)
2
V.42bis
3
V.44
<h_comp>: integer type; controls PDP header compression (refer 3GPP TS 44.065 [61] and 3GPP TS 25.323 [62])
0
off
1
on (manufacturer preferred compression)
2
RFC 1144 [105] (applicable for SNDCP only)
3
RFC 2507 [107]
4
RFC 3095 [108] (applicable for PDCP only)
<IPv4AddrAlloc>: integer type; controls how the MT/TA requests to get the IPv4 address information
0
IPv4 address allocation through NAS signalling
1
IPv4 address allocated through DHCP
<request_type>: integer type; indicates the type of PDP context activation request for the PDP context, see 3GPP TS 24.301 [83] (subclause 6.5.1.2) and 3GPP TS 24.008 [8] (subclause 10.5.6.17). If the initial PDP context is supported (see subclause 10.1.0) it is not allowed to assign <cid>=0 for emergency bearer services. According to 3GPP TS 24.008 [8] (subclause 4.2.4.2.2 and subclause 4.2.5.1.4) and 3GPP TS 24.301 [83] (subclause 5.2.2.3.3 and subclause 5.2.3.2.2), a separate PDP context must be established for emergency bearer services.
NOTE 4:
If the PDP context for emergency bearer services is the only activated context, only emergency calls are allowed, see 3GPP TS 23.401 [82] subclause 4.3.12.9.
0
PDP context is for new PDP context establishment or for handover from a non-3GPP access network (how the MT decides whether the PDP context is for new PDP context establishment or for handover is implementation specific)
1
PDP context is for emergency bearer services
2
PDP context is for new PDP context establishment
3
PDP context is for handover from a non-3GPP access network
4
PDP context is for handover of emergency bearer services from a non-3GPP access network
NOTE 5:
A PDP context established for handover of emergency bearer services from a non-3GPP access network has the same status as a PDP context for emergency bearer services.
<P-CSCF_discovery>: integer type; influences how the MT/TA requests to get the P-CSCF address, see 3GPP TS 24.229 [89] annex B and annex L.

0
Preference of P-CSCF address discovery not influenced by +CGDCONT
1
Preference of P-CSCF address discovery through NAS signalling

2
Preference of P-CSCF address discovery through DHCP
<IM_CN_Signalling_Flag_Ind>: integer type; indicates to the network whether the PDP context is for IM CN subsystem-related signalling only or not.
0
UE indicates that the PDP context is not for IM CN subsystem-related signalling only
1
UE indicates that the PDP context is for IM CN subsystem-related signalling only
<NSLPI>: integer type; indicates the NAS signalling priority requested for this PDP context:

0
indicates that this PDP context is to be activated with the value for the low priority indicator configured in the MT.
1
indicates that this PDP context is is to be activated with the value for the low priority indicator set to "MS is not configured for NAS signalling low priority".
NOTE 6:
The MT utilises the provide NSLPI information as specified in 3GPP TS 24.301 [83] and 3GPP TS 24.008 [8].
<securePCO>: integer type. Specifies if security protected transmission of PCO is requested or not (applicable for EPS only, see 3GPP TS 23.401 [82] subclause 6.5.1.2).
0
Security protected transmission of PCO is not requested

1
Security protected transmission of PCO is requested
<IPv4_MTU_discovery>: integer type; influences how the MT/TA requests to get the IPv4 MTU size, see 3GPP TS 24.008 [8] subclause 10.5.6.3.

0
Preference of IPv4 MTU size discovery not influenced by +CGDCONT
1
Preference of IPv4 MTU size discovery through NAS signalling
<Local_Addr_Ind>: integer type; indicates to the network whether or not the MS supports local IP address in TFTs (see 3GPP TS 24.301 [83] and 3GPP TS 24.008 [8] subclause 10.5.6.3).
0
indicates that the MS does not support local IP address in TFTs
1
indicates that the MS supports local IP address in TFTs
<Non-IP_MTU_discovery>: integer type; influences how the MT/TA requests to get the Non-IP MTU size, see 3GPP TS 24.008 [8] subclause 10.5.6.3.

0
Preference of Non-IP MTU size discovery not influenced by +CGDCONT
1
Preference of Non-IP MTU size discovery through NAS signalling
<Reliable_Data_Service>: integer type; indicates whether the UE is using Reliable Data Service for a PDN connection or not, see 3GPP TS 24.301 [83] and 3GPP TS 24.008 [8] subclause 10.5.6.3.

0
Reliable Data Service is not being used for the PDN connection

1
Reliable Data Service is being used for the PDN connection
Implementation
Mandatory unless only a single subscribed context is supported.

10.1.2
Define secondary PDP context +CGDSCONT

Table 112: +CGDSCONT parameter command syntax

	Command
	Possible response(s)

	+CGDSCONT=[<cid>,<p_cid>[,<d_comp>[,<h_comp>[,<IM_CN_Signalling_Flag_Ind>]]]]
	

	+CGDSCONT?
	[+CGDSCONT: <cid>,<p_cid>,<d_comp>,<h_comp>,<IM_CN_Signalling_Flag_Ind>]
[<CR><LF>+CGDSCONT: <cid>,<p_cid>,<d_comp>,<h_comp>,<IM_CN_Signalling_Flag_Ind>
[...]]

	+CGDSCONT=?
	+CGDSCONT: (range of supported <cid>s),(list of <p_cid>s for active primary contexts),(list of supported <d_comp>s),(list of supported <h_comp>s),(list of supported <IM_CN_Signalling_Flag_Ind>s)


Description

The set command specifies PDP context parameter values for a Secondary PDP context identified by the (local) context identification parameter, <cid>. The number of PDP contexts that may be in a defined state at the same time is given by the range returned by the test command.
Editor’s Note:
It is FFS if / what enhancements are needed due to 5G.

In EPS the command is used to define traffic flows.
A special form of the set command, +CGDSCONT=<cid> causes the values for context number <cid> to become undefined.
NOTE:
If the initial PDP context is supported, the context with <cid>=0 is automatically defined at startup, see subclause 10.1.0.
The read command returns the current settings for each defined context.
The test command returns values supported as compound values.
Defined values

<cid>: integer type; which specifies a particular PDP context definition. The parameter is local to the TE-MT interface and is used in other PDP context-related commands. The range of permitted values (minimum value = 1) is returned by the test form of the command.
NOTE:
The <cid>s for network-initiated PDP contexts will have values outside the ranges indicated for the <cid> in the test form of the commands +CGDCONT and +CGDSCONT.
<p_cid>: integer type; specifies a particular PDP context definition which has been specified by use of the +CGDCONT command. The parameter is local to the TE-MT interface. The list of permitted values is returned by the test form of the command.

<d_comp>: integer type; controls PDP data compression (applicable for SNDCP only) (refer 3GPP TS 44.065 [61])
0
off
1
on (manufacturer preferred compression)
2
V.42bis
3
V.44
<h_comp>: integer type; controls PDP header compression (refer 3GPP TS 44.065 [61] and 3GPP TS 25.323 [62])
0
off
1
on (manufacturer preferred compression)
2
RFC 1144 [105] (applicable for SNDCP only)
3
RFC 2507 [107]
4
RFC 3095 [108] (applicable for PDCP only)
<IM_CN_Signalling_Flag_Ind>: integer type; indicates to the network whether the PDP context is for IM CN subsystem-related signalling only or not.
0
UE indicates that the PDP context is not for IM CN subsystem-related signalling only
1
UE indicates that the PDP context is for IM CN subsystem-related signalling only
Implementation

Optional.

10.1.3
Traffic flow template +CGTFT

Table 113: +CGTFT parameter command syntax

	Command
	Possible Response(s)

	+CGTFT=[<cid>,[<packet filter identifier>,<evaluation precedence index>[,<remote address and subnet mask>[,<protocol number (ipv4) / next header (ipv6)>[,<local port range>[,<remote port range>[,<ipsec security parameter index (spi)>[,<type of service (tos) (ipv4) and mask / traffic class (ipv6) and mask>[,<flow label (ipv6)>[,<direction>[,<local address and subnet mask>]]]]]]]]]]]
	+CME ERROR: <err>

	+CGTFT?
	[+CGTFT: <cid>,<packet filter identifier>,<evaluation precedence index>,<remote address and subnet mask>,<protocol number (ipv4) / next header (ipv6)>,<local port range>,<remote port range>,<ipsec security parameter index (spi)>,<type of service (tos) (ipv4) and mask / traffic class (ipv6) and mask>,<flow label (ipv6)>,<direction>,<local address and subnet mask>]
[<CR><LF>+CGTFT: <cid>,<packet filter identifier>,<evaluation precedence index>,<remote address and subnet mask>,<protocol number (ipv4) / next header (ipv6)>,<local port range>, <remote port range>,<ipsec security parameter index (spi)>,<type of service (tos) (ipv4) and mask / traffic class (ipv6) and mask>,<flow label (ipv6)>,<direction>,<local address and subnet mask>
[...]]

	+CGTFT=?
	+CGTFT: <PDP_type>,(list of supported <packet filter identifier>s),(list of supported <evaluation precedence index>s),(list of supported <remote address and subnet mask>s),(list of supported <protocol number (ipv4) / next header (ipv6)>s),(list of supported <local port range>s),(list of supported <remote port range>s),(list of supported <ipsec security parameter index (spi)>s),(list of supported <type of service (tos) (ipv4) and mask / traffic class (ipv6) and mask>s),(list of supported <flow label (ipv6)>s),(list of supported <direction>s),(list of supported <local address and subnet mask>s)
[<CR><LF>+CGTFT: <PDP_type>,(list of supported <packet filter identifier>s),(list of supported <evaluation precedence index>s),(list of supported <remote address and subnet mask>s),(list of supported <protocol number (ipv4) / next header (ipv6)>s),(list of supported <local port range>s),(list of supported <remote port range>s),(list of supported <ipsec security parameter index (spi)>s),(list of supported <type of service (tos) (ipv4) and mask / traffic class (ipv6) and mask>s),(list of supported <flow label (ipv6)>s),(list of supported <direction>s),(list of supported <local address and subnet mask>s)
[...]]


Description

This command allows the TE to specify a Packet Filter - PF for a Traffic Flow Template - TFT that is used in the GGSN and in the Packet GW for routing of packets onto different QoS flows towards the TE. The concept is further described in the 3GPP TS 23.060 [47]. A TFT consists of from one and up to 16 Packet Filters, each identified by a unique <packet filter identifier>. A Packet Filter also has an <evaluation precedence index> that is unique within all TFTs associated with all PDP contexts that are associated with the same PDP address.

Editor’s Note:
It is FFS if / what enhancements are needed due to 5G.

The set command specifies a Packet Filter that is to be added to the TFT stored in the MT and used for the context identified by the (local) context identification parameter, <cid>. The specified TFT will be stored in the GGSN and in the Packet GW only at activation or MS-initiated modification of the related context. Since this is the same parameter that is used in the +CGDCONT and +CGDSCONT commands, the +CGTFT command is effectively an extension to these commands. The Packet Filters consist of a number of parameters, each of which may be set to a separate value.

A special form of the set command, +CGTFT=<cid> causes all of the Packet Filters in the TFT for context number <cid> to become undefined. At any time there may exist only one PDP context with no associated TFT amongst all PDP contexts associated to one PDP address. At an attempt to delete a TFT, which would violate this rule, an ERROR or +CME ERROR response is returned. Extended error responses are enabled by the +CMEE command. Refer subclause 9.2 for possible <err> values.
The read command returns the current settings for all Packet Filters for each defined context.

The test command returns values supported as compound values. If the MT supports several PDP types, the parameter value ranges for each PDP type are returned on a separate line. TFTs shall be used for PDP-type IP and PPP only. For PDP-type PPP a TFT is applicable only when IP traffic is carried over PPP. If PPP carries header-compressed IP packets, then a TFT cannot be used.

Defined values

<cid>: integer type. Specifies a particular PDP context definition (see the +CGDCONT and +CGDSCONT commands).
<PDP_type>: string type. Specifies the type of packet data protocol (see the +CGDCONT command).
For the following parameters, see also 3GPP TS 23.060 [47]:
<packet filter identifier>: integer type. Value range is from 1 to 16.
<evaluation precedence index>: integer type. The value range is from 0 to 255.
<remote address and subnet mask>: string type. The string is given as dot-separated numeric (0-255) parameters on the form:
"a1.a2.a3.a4.m1.m2.m3.m4" for IPv4 or
"a1.a2.a3.a4.a5.a6.a7.a8.a9.a10.a11.a12.a13.a14.a15.a16.m1.m2.m3.m4.m5.m6.m7.m8.m9.m10.m11.m12.m13.m14.m15.m16", for IPv6.

When +CGPIAF is supported, its settings can influence the format of this parameter returned with the read form of +CGTFT.
<protocol number (ipv4) / next header (ipv6)>: integer type. Value range is from 0 to 255.

<local port range>: string type. The string is given as dot-separated numeric (0-65535) parameters on the form "f.t".

<remote port range>: string type. The string is given as dot-separated numeric (0-65535) parameters on the form "f.t".

<ipsec security parameter index (spi)>: numeric value in hexadecimal format. The value range is from 00000000 to FFFFFFFF.

<type of service (tos) (ipv4) and mask / traffic class (ipv6) and mask>: 
string type. The string is given as dot-separated numeric (0-255) parameters on the form "t.m".

<flow label (ipv6)>: numeric value in hexadecimal format. The value range is from 00000 to FFFFF. Valid for IPv6 only.
<direction>: integer type. Specifies the transmission direction in which the packet filter shall be applied.
0
Pre-Release 7 TFT filter (see 3GPP TS 24.008 [8], table 10.5.162)
1
Uplink
2
Downlink
3
Birectional (Up & Downlink)
<local address and subnet mask>: string type. The string is given as dot-separated numeric (0-255) parameters on the form:
"a1.a2.a3.a4.m1.m2.m3.m4" for IPv4 or
"a1.a2.a3.a4.a5.a6.a7.a8.a9.a10.a11.a12.a13.a14.a15.a16.m1.m2.m3.m4.m5.m6.m7.m8.m9.m10.m11.m12.m13.m14.m15.m16", for IPv6.

When +CGPIAF is supported, its settings can influence the format of this parameter returned with the read form of +CGTFT.
Some of the above listed attributes may coexist in a Packet Filter while others mutually exclude each other, the possible combinations are shown in 3GPP TS 23.060 [47].

Implementation

Optional.

10.1.10
PDP context activate or deactivate +CGACT

Table 120: +CGACT parameter command syntax

	Command
	Possible Response(s)

	+CGACT=[<state>[,<cid>[,<cid>[,...]]]]
	+CME ERROR: <err>

	+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 PS attached when the activation form of the command is executed, the MT first performs a PS attach and then 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. Refer subclause 9.2 for possible <err> values.
For EPS, if an attempt is made to disconnect the last PDN connection, then the MT responds with ERROR or, if extended error responses are enabled, a +CME ERROR.
Editor’s Note:
It is FFS if / what enhancements are needed due to 5G.

NOTE:
If the initial PDP context is supported, the context with <cid>=0 is automatically defined at startup, see subclause 10.1.0.
For EPS, the activation request for an EPS bearer resource will be answered by the network by either an EPS dedicated bearer activation or EPS bearer modification request. The request must be accepted by the MT before the PDP context can be set in to established state.
If no <cid>s are specified the activation form of the command activates all defined non-emergency 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>: integer type; indicates the state of PDP context activation. The default value is manufacturer specific.
0
deactivated
1
activated
<cid>: integer type; specifies a particular PDP context definition (see the +CGDCONT and +CGDSCONT commands).

Implementation
Optional.

10.1.11
PDP context modify +CGCMOD

Table 121: +CGCMOD action command syntax

	Command
	Possible Response(s)

	+CGCMOD[=<cid>[,<cid>[,...]]]
	+CME ERROR: <err>

	+CGCMOD=?
	+CGCMOD: (list of <cid>s associated with active contexts)

	NOTE:
The syntax of the AT Set Command is corrected to be according to ITU‑T Recommendation V.250 [14]. Older versions of the specification specify incorrect syntax +CGCMOD=[<cid>[,<cid>[,...]]].


Description

The execution command is used to modify the specified PDP context (s) with repect to QoS profiles and TFTs. After the command has completed, the MT returns to V.250 online data state. If the requested modification for any specified context cannot be achieved, an ERROR or +CME ERROR response is returned. Extended error responses are enabled by the +CMEE command. Refer subclause 9.2 for possible <err> values.
For EPS, the modification request for an EPS bearer resource will be answered by the network by an EPS bearer modification request. The request must be accepted by the MT before the PDP context is effectively changed.
Editor’s Note:
It is FFS if / what enhancements are needed due to 5G.

If no <cid>s are specified the activation form of the command modifies all active contexts.

The test command returns a list of <cid>s associated with active contexts.
Defined Values

<cid>: integer type; specifies a particular PDP context definition (see the +CGDCONT and +CGDSCONT commands).

Implementation

Optional.

10.1.15
Automatic response to a network request for PDP context activation +CGAUTO

Table 124: +CGAUTO parameter command syntax

	Command
	Possible response(s)

	+CGAUTO=[<n>]
	+CME ERROR: <err>

	+CGAUTO?
	+CGAUTO: <n>

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


Description
The set command disables or enables an automatic positive or negative response (auto-answer) to the receipt of a NW-initiated Request PDP Context Activation message and a NW-initiated Request EPS Bearer Activation/ Modification Request messages. 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.

Editor’s Note:
It is FFS if / what enhancements are needed due to 5G.

When the +CGAUTO=0 command is received, the MT shall not perform a PS 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 PS attach if it is not already attached. Failure will result in ERROR or, if enabled, +CME ERROR being returned to the TE. Refer subclause 9.2 for possible <err> values. 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.
The read command returns the current value of <n>.

The test command returns the values of <n> supported by the MT as a compound value.
Defined values
<n>: integer type
0
turn off automatic response for Packet Domain only
1
turn on automatic response for Packet Domain only
2
modem compatibility mode, Packet Domain only
3
modem compatibility mode, Packet Domain and circuit switched calls
4
turn on automatic negative response for Packet Domain only
For <n> = 0 Packet Domain network requests are manually accepted or rejected by the +CGANS command.

For <n> = 1 Packet Domain network requests are automatically accepted according to the description above.

For <n> = 2, automatic acceptance of Packet Domain network requests is controlled by the 'S0' command. Manual control uses the 'A' and 'H' commands, respectively, to accept and reject Packet Domain requests. (+CGANS may also be used.) Incoming circuit switched calls can be neither manually nor automatically answered.

For <n> = 3, automatic acceptance of both Packet Domain 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 Packet Domain requests. (+CGANS may also be used.) Circuit switched calls are handled as described elsewhere in this specification.
For <n> = 4, Packet Domain network requests are automatically rejected.
Implementation
Optional. If not implemented, the MT shall behave according to the case of <n> = 3.

10.1.19
Packet domain event reporting +CGEREP

Table 127: +CGEREP parameter command syntax

	Command
	 Possible response(s)

	+CGEREP=[<mode>[,<bfr>]]
	+CME ERROR: <err>

	+CGEREP?
	+CGEREP: <mode>,<bfr>

	+CGEREP=?
	+CGEREP: (list of supported <mode>s),(list of supported <bfr>s)


Description
Set command enables or disables sending of unsolicited result codes, +CGEV: XXX from MT to TE in the case of certain events occurring in the Packet Domain MT or the network. <mode> controls the processing of unsolicited result codes specified within this command. <bfr> controls the effect on buffered codes when <mode> 1 or 2 is entered. If a setting is not supported by the MT, ERROR or +CME ERROR: is returned. Refer subclause 9.2 for possible <err> values.
Editor’s Note:
It is FFS if / what enhancements are needed due to 5G.

Read command returns the current mode and buffer settings.
Test command returns the modes and buffer settings supported by the MT as compound values. 

Defined values
<mode>: integer type
0
buffer unsolicited result codes in the MT; if MT result code buffer is full, the oldest ones can be discarded. No codes are forwarded to the TE.

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

2
buffer unsolicited result codes in the MT when MT‑TE link is reserved (e.g. in on‑line data mode) and flush them to the TE when MT‑TE link becomes available; otherwise forward them directly to the TE

<bfr>: integer type
0
MT buffer of unsolicited result codes defined within this command is cleared when <mode> 1 or 2 is entered

1
MT buffer of unsolicited result codes defined within this command is flushed to the TE when <mode> 1 or 2 is entered (OK response shall be given before flushing the codes)

Defined events

The events are valid for all accesses unless explicitly mentioned.
For network attachment, the following unsolicited result codes and the corresponding events are defined:
+CGEV: NW DETACH


The network has forced a PS detach. This implies that all active contexts have been deactivated. These are not reported separately.

+CGEV: ME DETACH


The mobile termination has forced a PS detach. This implies that all active contexts have been deactivated. These are not reported separately.

For MT class, the following unsolicited result codes and the corresponding events are defined:
+CGEV: NW CLASS <class>


The network has forced a change of MT class. The highest available class is reported (see +CGCLASS). The format of the parameter <class> is found in command +CGCLASS.
+CGEV: ME CLASS <class>


The mobile termination has forced a change of MT class. The highest available class is reported (see +CGCLASS). The format of the parameter <class> is found in command +CGCLASS.
For PDP context activation, the following unsolicited result codes and the corresponding events are defined:
+CGEV: NW PDN ACT <cid>[,<WLAN_Offload>]

The network has activated a context. The context represents a Primary PDP context. The <cid> for this context is provided to the TE. The format of the parameter <cid> is found in command +CGDCONT.
<WLAN_Offload>: integer type. An integer that indicates whether traffic can be offloaded using the specified PDN connection via a WLAN or not. This refers to bit 1 (E-UTRAN offload acceptability value) and bit 2 (UTRAN offload acceptability value) in the WLAN offload acceptability IE as specified in 3GPP TS 24.008 [8] subclause 10.5.6.20.
0
offloading the traffic of the PDN connection via a WLAN when in S1 mode or when in Iu mode is not acceptable.
1
offloading the traffic of the PDN connection via a WLAN when in S1 mode is acceptable, but not acceptable in Iu mode.
2
offloading the traffic of the PDN connection via a WLAN when in Iu mode is acceptable, but not acceptable in S1 mode.
3
offloading the traffic of the PDN connection via a WLAN when in S1 mode or when in Iu mode is acceptable.

NOTE 1:
This event is not applicable for EPS.
+CGEV: ME PDN ACT <cid>[,<reason>[,<cid_other>]][,<WLAN_Offload>]

The mobile termination has activated a context. The context represents a PDN connection or a Primary PDP context. The <cid> for this context is provided to the TE. This event is sent either in result of explicit context activation request (+CGACT), or in result of implicit context activation request associated to attach request (+CGATT=1). The format of the parameters <cid> and <cid_other> are found in command +CGDCONT. The format of the parameter <WLAN_Offload> is defined above.
<reason>: integer type; indicates the reason why the context activation request for PDP type IPv4v6 was not granted. This parameter is only included if the requested PDP type associated with <cid> is IPv4v6, and the PDP type assigned by the network for <cid> is either IPv4 or IPv6.

0
IPv4 only allowed

1
IPv6 only allowed

2
single address bearers only allowed.

3
single address bearers only allowed and MT initiated context activation for a second address type bearer was not successful.

<cid_other>: integer type; indicates the context identifier allocated by MT for an MT initiated context of a second address type. MT shall only include this parameter if <reason> parameter indicates single address bearers only allowed, and MT supports MT initiated context activation of a second address type without additional commands from TE, and MT has activated the PDN connection or PDP context associated with <cid_other>.

NOTE 1A:
For legacy TEs supporting MT initiated context activation without TE requests, there is also a subsequent event +CGEV: ME PDN ACT <cid_other> returned to TE.
+CGEV: NW ACT <p_cid>, <cid>, <event_type>[,<WLAN_Offload>]

The network has activated a context. The <cid> for this context is provided to the TE in addition to the associated primary <p_cid>. The format of the parameters <p_cid> and <cid> are found in command +CGDSCONT. The format of the parameter <WLAN_Offload> is defined above.
<event_type>: integer type; indicates whether this is an informational event or whether the TE has to acknowledge it.

0
Informational event

1
Information request: Acknowledgement required. The acknowledgement can be accept or reject, see +CGANS.
+CGEV: ME ACT <p_cid>, <cid>, <event_type>[,<WLAN_Offload>]

The network has responded to an ME initiated context activation. The <cid> for this context is provided to the TE in addition to the associated primary <p_cid>. The format of the parameters <p_cid> and <cid> are found in command +CGDSCONT. The format of the parameters <event_type> and <WLAN_Offload> are defined above.
For PDP context deactivation, the following unsolicited result codes and the corresponding events are defined:
+CGEV: NW DEACT <PDP_type>, <PDP_addr>, [<cid>]


The network has forced a context deactivation. The <cid> that was used to activate the context is provided if known to the MT. The format of the parameters <PDP_type>, <PDP_addr> and <cid> are found in command +CGDCONT.

+CGEV: ME DEACT <PDP_type>, <PDP_addr>, [<cid>]


The mobile termination has forced a context deactivation. The <cid> that was used to activate the context is provided if known to the MT. The format of the parameters <PDP_type>, <PDP_addr> and <cid> are found in command +CGDCONT.

+CGEV: NW PDN DEACT <cid>[,<WLAN_Offload>]
The network has deactivated a context. The context represents a PDN connection or a Primary PDP context. The associated <cid> for this context is provided to the TE. The format of the parameter <cid> is found in command +CGDCONT. The format of the parameter <WLAN_Offload> is defined above.
NOTE 2:
Occurrence of this event replaces usage of the event +CGEV: NW DEACT <PDP_type>, <PDP_addr>, [<cid>].
+CGEV: ME PDN DEACT <cid>
The mobile termination has deactivated a context. The context represents a PDN connection or a Primary PDP context. The <cid> for this context is provided to the TE. The format of the parameter <cid> is found in command +CGDCONT.
NOTE 3:
Occurrence of this event replaces usage of the event +CGEV: ME DEACT <PDP_type>, <PDP_addr>, [<cid>].
+CGEV: NW DEACT <p_cid>, <cid>, <event_type>[,<WLAN_Offload>]
The network has deactivated a context. The <cid> for this context is provided to the TE in addition to the associated primary <p_cid>. The format of the parameters <p_cid> and <cid> are found in command +CGDSCONT. The format of the parameters <event_type> and <WLAN_Offload> are defined above.
NOTE 4:
Occurrence of this event replaces usage of the event +CGEV: NW DEACT <PDP_type>, <PDP_addr>, [<cid>].
+CGEV: ME DEACT <p_cid>, <cid>, <event_type>

The network has responded to an ME initiated context deactivation request. The associated <cid> is provided to the TE in addition to the associated primary <p_cid>. The format of the parameters <p_cid> and <cid> are found in command +CGDSCONT. The format of the parameter <event_type> is defined above.
NOTE 5:
Occurrence of this event replaces usage of the event +CGEV: ME DEACT <PDP_type>, <PDP_addr>, [<cid>].
For PDP context modification, the following unsolicited result codes and the corresponding events are defined:
+CGEV: NW MODIFY <cid>, <change_reason>, <event_type>[,<WLAN_Offload>]
The network has modified a context. The associated <cid> is provided to the TE in addition to the <change_reason> and <event_type>. The format of the parameter <cid> is found in command +CGDCONT or +CGDSCONT. The format of the parameters <change_reason>, <event_type>, and <WLAN_Offload> are defined above.
<change_reason>: integer type; a bitmap that indicates what kind of change occurred. The <change_reason> value is determined by summing all the applicable bits. For example if both the values of QoS changed (Bit 2) and WLAN_Offload changed (Bit 3) have changed, then the <change_reason> value is 6.
NOTE 5A:
The WLAN offload value will change when bit 1 or bit 2 or both of the indicators in the WLAN offload acceptability IE change, see the parameter <WLAN_Offload> defined above.
Bit 1
TFT changed

Bit 2
Qos changed

Bit 3
WLAN Offload changed
+CGEV: ME MODIFY <cid>, <change_reason>, <event_type>[,<WLAN_Offload>]
The mobile termination has modified a context. The associated <cid> is provided to the TE in addition to the <change_reason> and <event_type>. The format of the parameter <cid> is found in command +CGDCONT or +CGDSCONT. The format of the parameters <change_reason>, <event_type> and <WLAN_Offload> are defined above.
For other PDP context handling, the following unsolicited result codes and the corresponding events are defined:
+CGEV: REJECT <PDP_type>, <PDP_addr>


A network request for context activation occurred when the MT was unable to report it to the TE with a +CRING unsolicited result code and was automatically rejected. The format of the parameters <PDP_type> and <PDP_addr> are found in command +CGDCONT.

NOTE 6:
This event is not applicable for EPS.

+CGEV: NW REACT <PDP_type>, <PDP_addr>, [<cid>]


The network has requested a context reactivation. The <cid> that was used to reactivate the context is provided if known to the MT. The format of the parameters <PDP_type>, <PDP_addr> and <cid> are found in command +CGDCONT.

NOTE 7:
This event is not applicable for EPS.

Implementation
Optional.

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.
Editor’s Note:
The new access for 5G must be include in the text.
CT1#109
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 circuit mode services in GERAN/UTRAN and/or EPS services in E-UTRAN, the +CREG command and +CREG: result codes and/or 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 <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)
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).

<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 E-UTRAN UEs.
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.
Editor’s Note:
The new access for 5G must be include in the text.
CT1#109
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 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 <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)
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).
<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 not applicable to GSM or UTRAN UEs.
10.1.23
PDP context read dynamic parameters +CGCONTRDP
Table 10.1.23-1: +CGCONTRDP action command syntax

	Command
	Possible response(s)

	+CGCONTRDP[=<cid>]
	[+CGCONTRDP: <cid>,<bearer_id>,<apn>[,<local_addr and subnet_mask>[,<gw_addr>[,<DNS_prim_addr>[,<DNS_sec_addr>[,<P-CSCF_prim_addr>[,<P-CSCF_sec_addr>[,<IM_CN_Signalling_Flag>[,<LIPA_indication>[,<IPv4_MTU>[,<WLAN_Offload>[,<Local_Addr_Ind>[,<Non-IP_MTU>[,<Serving_PLMN_rate_control_value>[,<Reliable_Data_Service]]]]]]]]]]]]]]]
[<CR><LF>+CGCONTRDP: <cid>,<bearer_id>,<apn>[,<local_addr and subnet_mask>[,<gw_addr>[,<DNS_prim_addr>[,<DNS_sec_addr>[,<P-CSCF_prim_addr>[,<P-CSCF_sec_addr>[,<IM_CN_Signalling_Flag>[,<LIPA_indication>[,<IPv4_MTU>[,<WLAN_Offload>[,<Local_Addr_Ind>[,<Non-IP_MTU>[,<Serving_PLMN_rate_control_value>[,<Reliable_Data_Service]]]]]]]]]]]]]]

[...]]

	+CGCONTRDP=?
	+CGCONTRDP: (list of <cid>s associated with active contexts)

	NOTE:
The syntax of the AT Set Command is corrected to be according to ITU‑T Recommendation V.250 [14]. Older versions of the specification specify incorrect syntax +CGCONTRDP=[<cid>]


Description

The execution command returns the relevant information <bearer_id>, <apn>, <local_addr and subnet_mask>, <gw_addr>, <DNS_prim_addr>, <DNS_sec_addr>, <P-CSCF_prim_addr>, <P-CSCF_sec_addr>, <IM_CN_Signalling_Flag>, <LIPA_indication>, <IPv4_MTU>, <WLAN_Offload>, <Non-IP_MTU>, <Serving_PLMN_rate_control_value> and <Reliable_Data_Service> for an active non secondary PDP context with the context identifier <cid>.
Editor’s Note:
It is FFS if / what enhancements are needed due to 5G.

If the MT indicates more than two IP addresses of P-CSCF servers or more than two IP addresses of DNS servers, multiple lines of information per <cid> will be returned.

If the MT has dual stack capabilities, at least one pair of lines with information is returned per <cid>. First one line with the IPv4 parameters followed by one line with the IPv6 parameters. If this MT with dual stack capabilities indicates more than two IP addresses of P-CSCF servers or more than two IP addresses of DNS servers, multiple of such pairs of lines are returned.
NOTE:
If the MT doesn't have all the IP addresses to be included in a line, e.g. in case the UE received four IP addresses of DNS servers and two IP addresses of P-CSCF servers, the parameter value representing an IP address that can not be populated is set to an empty string or an absent string.
If the parameter <cid> is omitted, the relevant information for all active non secondary PDP contexts is returned.

The test command returns a list of <cid>s associated with active non secondary contexts.
Defined values

<cid>: integer type; specifies a particular non secondary PDP context definition. The parameter is local to the TE-MT interface and is used in other PDP context-related commands (see the +CGDCONT and +CGDSCONT commands).

<bearer_id>: integer type; identifies the bearer, i.e. the EPS bearer and the NSAPI. 
<apn>: string type; a logical name that was used to select the GGSN or the external packet data network.

<local_addr and subnet_mask>: string type; shows the IP address and subnet mask of the MT. The string is given as dot-separated numeric (0-255) parameters on the form:


"a1.a2.a3.a4.m1.m2.m3.m4" for IPv4 or
"a1.a2.a3.a4.a5.a6.a7.a8.a9.a10.a11.a12.a13.a14.a15.a16.m1.m2.m3.m4.m5.m6.m7.m8.m9.m10.m11.m12.m13.m14.m15.m16" for IPv6.


When +CGPIAF is supported, its settings can influence the format of this parameter returned with the execute form of +CGCONTRDP.
<gw_addr>: string type; shows the Gateway Address of the MT. The string is given as dot-separated numeric (0-255) parameters. 

When +CGPIAF is supported, its settings can influence the format of this parameter returned with the execute form of +CGCONTRDP.
<DNS_prim_addr>: string type; shows the IP address of the primary DNS server. 

When +CGPIAF is supported, its settings can influence the format of this parameter returned with the execute form of +CGCONTRDP.
<DNS_sec_addr>: string type; shows the IP address of the secondary DNS server.


When +CGPIAF is supported, its settings can influence the format of this parameter returned with the execute form of +CGCONTRDP.
<P_CSCF_prim_addr>: string type; shows the IP address of the primary P-CSCF server.


When +CGPIAF is supported, its settings can influence the format of this parameter returned with the execute form of +CGCONTRDP.
<P_CSCF_sec_addr>: string type; shows the IP address of the secondary P-CSCF server. 

When +CGPIAF is supported, its settings can influence the format of this parameter returned with the execute form of +CGCONTRDP.
<IM_CN_Signalling_Flag>: integer type; shows whether the PDP context is for IM CN subsystem-related signalling only or not.
0
PDP context is not for IM CN subsystem-related signalling only
1
PDP context is for IM CN subsystem-related signalling only
<LIPA_indication>: integer type; indicates that the PDP context provides connectivity using a LIPA PDN connection. This parameter cannot be set by the TE.

0
indication not received that the PDP context provides connectivity using a LIPA PDN connection
1
indication received that the PDP context provides connectivity using a LIPA PDN connection
<IPv4_MTU>: integer type; shows the IPv4 MTU size in octets.
<WLAN_Offload>: integer type; indicates whether traffic can be offloaded using the specified PDN connection via a WLAN or not. This refers to bits 1 and 2 of the WLAN offload acceptability IE as specified in 3GPP TS 24.008 [8] subclause 10.5.6.20.
0
offloading the traffic of the PDN connection via a WLAN when in S1 mode or when in Iu mode is not acceptable.
1
offloading the traffic of the PDN connection via a WLAN when in S1 mode is acceptable, but not acceptable in Iu mode.
2
offloading the traffic of the PDN connection via a WLAN when in Iu mode is acceptable, but not acceptable in S1 mode.
3
offloading the traffic of the PDN connection via a WLAN when in S1 mode or when in Iu mode is acceptable.
<Local_Addr_Ind>: integer type; indicates whether or not the MS and the network support local IP address in TFTs (see 3GPP TS 24.301 [83] and 3GPP TS 24.008 [8] subclause 10.5.6.3).
0
indicates that the MS or the network or both do not support local IP address in TFTs
1
indicates that the MS and the network support local IP address in TFTs
<Non-IP_MTU>: integer type; shows the Non-IP MTU size in octets.
<Serving_PLMN_rate_control_value>: integer type; indicates the maximum number of uplink messages the UE is allowed to send in a 6 minute interval. This refers to octet 3 to 4 of the Serving PLMN rate control IE as specified in 3GPP TS 24.301 [8] subclause 9.9.4.28.
<Reliable_Data_Service>: integer type; indicates whether the UE is using Reliable Data Service for a PDN connection or not, see 3GPP TS 24.301 [83] and 3GPP TS 24.008 [8] subclause 10.5.6.3.

0
Reliable Data Service is not being used for the PDN connection

1
Reliable Data Service is being used for the PDN connection
Implementation
Optional.
10.1.24
Secondary PDP context read dynamic parameters +CGSCONTRDP
Table 10.1.24-1: +CGSCONTRDP action command syntax

	Command
	Possible response(s)

	+CGSCONTRDP[=<cid>]
	[+CGSCONTRDP: <cid>,<p_cid>,<bearer_id>[,<IM_CN_Signalling_Flag>[,<WLAN_Offload>]]]
[<CR><LF>+CGSCONTRDP: <cid>,<p_cid>,<bearer_id>[,<IM_CN_Signalling_Flag>[,<WLAN_Offload>]]
[...]]

	+CGSCONTRDP=?
	+CGSCONTRDP: (list of <cid>s associated with active contexts)

	NOTE:
The syntax of the AT Set Command is corrected to be according to ITU‑T Recommendation V.250 [14]. Older versions of the specification specify incorrect syntax +CGSCONTRDP=[<cid>]


Description

The execution command returns <p_cid>, <bearer_id>, <IM_CN_Signalling_Flag> and <WLAN_Offload> for an active secondary PDP context with the context identifier <cid>.
If the parameter <cid> is omitted, the <cid>, <p_cid>, <bearer_id> and <IM_CN_Signalling_Flag> are returned for all active secondary PDP contexts.

Editor’s Note:
It is FFS if / what enhancements are needed due to 5G.

In EPS, the Traffic Flow parameters are returned.

NOTE:
Parameters for UE initiated and network initiated PDP contexts are returned.
The test command returns a list of <cid>s associated with active secondary PDP contexts.
Defined values

<cid>: integer type; specifies a particular active secondary PDP context or Traffic Flows definition. The parameter is local to the TE-MT interface and is used in other PDP context-related commands (see the +CGDCONT and +CGDSCONT commands).

<p_cid>: integer type; specifies a particular PDP context definition or default EPS context Identifier which has been specified by use of the +CGDCONT command. The parameter is local to the TE-MT interface (see the +CGDSCONT command).
<bearer_id>: integer type; identifies the bearer, EPS Bearer and NSAPI.
<IM_CN_Signalling_Flag>: integer type; shows whether the PDP context is for IM CN subsystem-related signalling only or not.
0
PDP context is not for IM CN subsystem-related signalling only
1
PDP context is for IM CN subsystem-related signalling only
<WLAN_Offload>: integer type. An integer that indicates whether traffic can be offloaded using the specified PDN connection via a WLAN or not. This refers to bits 1 and 2 of the WLAN offload acceptability IE as specified in 3GPP TS 24.008 [8] subclause 10.5.6.20.
0
offloading the traffic of the PDN connection via a WLAN when in S1 mode or when in Iu mode is not acceptable.
1
offloading the traffic of the PDN connection via a WLAN when in S1 mode is acceptable, but not acceptable in Iu mode.
2
offloading the traffic of the PDN connection via a WLAN when in Iu mode is acceptable, but not acceptable in S1 mode.
3
offloading the traffic of the PDN connection via a WLAN when in S1 mode or when in Iu mode is acceptable.
Implementation

Optional.
10.1.25
Traffic flow template read dynamic parameters +CGTFTRDP
Table 10.1.25-1: +CGTFTRDP action command syntax

	Command
	Possible Response(s)

	+CGTFTRDP[=<cid>]
	[+CGTFTRDP: <cid>,<packet filter identifier>,<evaluation precedence index>,<remote address and subnet mask>,<protocol number (ipv4) / next header (ipv6)>,<local port range>,<remote port range>,<ipsec security parameter index (spi)>,<type of service (tos) (ipv4) and mask / traffic class (ipv6) and mask>,<flow label (ipv6)>,<direction>,<NW packet filter Identifier>,<local address and subnet mask>]
[<CR><LF>+CGTFTRDP: <cid>,<packet filter identifier>,<evaluation precedence index>,<remote address and subnet mask>,<protocol number (ipv4) / next header (ipv6)>,<local port range>, <remote port range>,<ipsec security parameter index (spi)>,<type of service (tos) (ipv4) and mask / traffic class (ipv6) and mask>,<flow label (ipv6)>,<direction>,<NW packet filter Identifier>,<local address and subnetmask>
[...]]

	+CGTFTRDP=?
	+CGTFTRDP: (list of <cid>s associated with active contexts)

	NOTE:
The syntax of the AT Set Command is corrected to be according to ITU‑T Recommendation V.250 [14]. Older versions of the specification specify incorrect syntax +CGTFTRDP=[<cid>]


Description

The execution command returns the relevant information about Traffic Flow Template  for an active secondary or non secondary PDP context specified by <cid> together with the additional network assigned values when established by the network. If the parameter <cid> is omitted, the Traffic Flow Templates for all active secondary and non secondary PDP contexts are returned.

Editor’s Note:
It is FFS if / what enhancements are needed due to 5G.

Parameters of both network and MT/TA initiated PDP contexts will be returned.

The test command returns a list of <cid>s associated with active secondary and non secondary contexts.
Defined values

<cid>: integer type; Specifies a particular secondary or non secondary PDP context definition or Traffic Flows definition (see +CGDCONT and +CGDSCONT commands).
For the following parameters, see also 3GPP TS 23.060 [47]

<packet filter identifier>: integer type. The value range is from 1 to 16.
<evaluation precedence index>: integer type. The value range is from 0 to 255.
<remote address and subnet mask>: string type. The string is given as dot-separated numeric (0-255) parameters on the form:
"a1.a2.a3.a4.m1.m2.m3.m4" for IPv4 or 
"a1.a2.a3.a4.a5.a6.a7.a8.a9.a10.a11.a12.a13.a14.a15.a16.m1.m2.m3.m4.m5.m6.m7.m8.m9.m10.m11.m12.m13.m14.m15.m16" for IPv6.

When +CGPIAF is supported, its settings can influence the format of this parameter returned with the execute form of +CGTFTRDP.
<protocol number (ipv4) / next header (ipv6)>: integer type. The value range is from 0 to 255.

<local port range>: string type. The string is given as dot-separated numeric (0-65535) parameters on the form "f.t".

<remote port range>: string type. The string is given as dot-separated numeric (0-65535) parameters on the form "f.t".

<ipsec security parameter index (spi)>: numeric value in hexadecimal format. The value range is from 00000000 to FFFFFFFF.

<type of service (tos) (ipv4) and mask / traffic class (ipv6) and mask>: 
string type. The string is given as dot-separated numeric (0-255) parameters on the form "t.m".

<flow label (ipv6)>: numeric value in hexadecimal format. The value range is from 00000 to FFFFF. Valid for IPv6 only.

<direction> integer type. Specifies the transmission direction in which the Packet Filter shall be applied.
0
Pre Release 7 TFT Filter (see 3GPP TS 24.008 [8], table 10.5.162)
1
Uplink
2
Downlink
3
Bidirectional (Used for Uplink and Downlink)

<NW packet filter Identifier> integer type. The value range is from 1 to 16. In EPS the value is assigned by the network when established
<local address and subnet mask>: string type. The string is given as dot-separated numeric (0-255) parameters on the form:
"a1.a2.a3.a4.m1.m2.m3.m4" for IPv4 or
"a1.a2.a3.a4.a5.a6.a7.a8.a9.a10.a11.a12.a13.a14.a15.a16.m1.m2.m3.m4.m5.m6.m7.m8.m9.m10.m11.m12.m13.m14.m15.m16", for IPv6.

When +CGPIAF is supported, its settings can influence the format of this parameter returned with the read form of +CGTFTRDP.
NOTE:
Some of the above listed attributes can coexist in a Packet Filter while others mutually exclude each other. The possible combinations are shown in 3GPP TS 23.060 [47].

Implementation
Optional.
10.1.28
UE modes of operation for EPS +CEMODE
Table 10.1.28-1: +CEMODE parameter command syntax

	Command
	Possible Response(s)

	+CEMODE=[<mode>]
	+CME ERROR: <err>

	+CEMODE?
	+CEMODE: <mode>

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


Description
The set command is used to set the MT to operate according to the specified mode of operation for EPS, see 3GPP TS 24.301 [83]. If the requested mode of operation is not supported, an ERROR or +CME ERROR response is returned. Extended error responses are enabled by the +CMEE command. Refer subclause 9.2 for possible <err> values.
Editor’s Note:
It is FFS if / what enhancements are needed due to 5G.

The read command returns the mode of operation set by the TE, independent of the current serving cell capability and independent of the current serving cell Access Technology.
The test command is used for requesting information on the supported MT modes of operation as a compound value.

Defined Values

<mode>: integer type; indicates the mode of operation. The default value is manufacturer specific.
0
PS mode 2 of operation
1
CS/PS mode 1 of operation
2
CS/PS mode 2 of operation
3
PS mode 1 of operation
NOTE:
the definition for UE modes of operation can be found in 3GPP TS 24.301 [83]
Implementation
Optional.

10.1.29
Delete non-active PDP contexts +CGDEL

Table 10.1.29-1: +CGDEL action command syntax

	Command
	Possible Response(s)

	+CGDEL[=<cid>]
	[+CGDEL: <cid>[,<cid>[,...]]]
+CME ERROR: <err>

	+CGDEL=?
	


Description

The execution command +CGDEL=<cid> removes the indicated PDP context and removes all associated data related to the indicated PDP contexts that are not activated. The AT command will not delete or remove information for activated PDP contexts. The removed PDP context is listed by the +CGDEL: <cid> intermediate result code. If the initial PDP context is supported (see subclause 10.1.0), +CGDEL=0 will return ERROR and the context will not be removed.
Editor’s Note:
It is FFS if / what enhancements are needed due to 5G.

If <cid> points to a primary PDP context, the PDP context will be deleted together with all linked secondary PDP contexts if none of the PDP contexts are activated.

If <cid> points to a secondary PDP context, the PDP context will be deleted if it is not activated.
A special form of the command can be given as +CGDEL (with the =<cid> omitted). In this form, all primary PDP contexts that are not activated or have any activated secondary PDP contexts will be removed and all secondary PDP contexts that are not activated will be removed. The associated data of all the deleted PDP contexts will be removed, and the removed PDP context are listed by the +CGDEL: <cid>[,<cid>[,...]] intermediate result code. Activated PDP contexts will not cause this form of the command to return ERROR or +CME ERROR. Refer subclause 9.2 for possible <err> values.
If the initial PDP context is supported (see subclause 10.1.0), +CGDEL (with the =<cid> omitted) will not cause the initial PDP context to be removed or cause +CGDEL to return ERROR.
NOTE:
+CGDEL will remove associated PDP context data that can be set by the AT commands +CGDCONT, +CGDSCONT, +CGTFT, +CGEQREQ, +CGEQMIN and +CGEQOS.
For an attempt to delete PDP context(s) which would violate these rules, a +CME ERROR response is returned. Refer subclause 9.2 for possible <err> values.
Defined values

<cid>: integer type; specifies a particular PDP context definition (see the +CGDCONT and +CGDSCONT commands).

Implementation

Optional.
10.1.30
Signalling connection status +CSCON
Table 10.1.30-1: +CSCON parameter command syntax

	Command
	Possible response(s)

	+CSCON=[<n>]
	+CME ERROR: <err>

	+CSCON?
	+CSCON: <n>,<mode>[,<state>]

+CME ERROR: <err>

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




Description
The set command controls the presentation of an unsolicited result code +CSCON. If <n>=1, +CSCON: <mode> is sent from the MT when the connection mode of the MT is changed. If <n>=2 and there is a state within the current mode, +CSCON: <mode>[,<state>] is sent from the MT. If <n>=3, +CSCON: <mode>[,<state>[,<access>]] is sent from the MT. If setting fails, an MT error, +CME ERROR: <err> is returned. Refer subclause 9.2 for possible <err> values.

When the MT is in UTRAN or E-UTRAN, the mode of the MT refers to idle when no PS signalling connection and to connected mode when a PS signalling connection between UE and network is setup. When the UE is in GERAN, the mode refers to idle when the MT is in either the IDLE state or the STANDBY state and to connected mode when the MT is in READY state.

Editor’s Note:
The new access for 5G must be include in the text.

The <state> value indicates the state of the MT when the MT is in GERAN, UTRAN connected mode or E-UTRAN.

The read command returns the status of result code presentation and an integer <mode> which shows whether the MT is currently in idle mode or connected mode. State information <state> is returned only when <n>=2. Radio access type information <access> is returned only when <n>=3.
Test command returns supported values as a compound value.
Defined values
<n>: integer type
0
disable unsolicited result code
1
enable unsolicited result code +CSCON: <mode>
2
enable unsolicited result code +CSCON: <mode>[,<state>]
3
enable unsolicited result code +CSCON: <mode>[,<state>[,<access>]]
<mode>: integer type; indicates the signalling connection status

0
idle

1
connected

<state>: integer type; indicates the CS or PS state while in GERAN and the RRC state information if the MT is in connected Mode while in UTRAN and E-UTRAN.
0
UTRAN URA_PCH state

1
UTRAN Cell_PCH state

2
UTRAN Cell_FACH state

3
UTRAN Cell_DCH state
4
GERAN CS connected state
5
GERAN PS connected state
6
GERAN CS and PS connected state

7
E-UTRAN connected state
<access>: integer type; indicates the current radio access type.
0
Indicates usage of radio access of type GERAN, see 3GPP TS 45.001 [146].
1
Indicates usage of radio access of type UTRAN TDD, see 3GPP TS 25.212 [144].
2
Indicates usage of radio access of type UTRAN FDD, see 3GPP TS 25.212 [144].
3
Indicates usage of radio access of type E-UTRAN TDD, see 3GPP TS 36.300 [145].
4
Indicates usage of radio access of type E-UTRAN FDD, see 3GPP TS 36.300 [145].
Implementation

Optional.
10.1.32
Initial PDP context activation +CIPCA
Table 10.1.32-1: +CIPCA parameter command syntax

	Command
	Possible response(s)

	+CIPCA=[<n>[,<AttachWithoutPDN>]]
	

	+CIPCA?
	+CIPCA: <n>[,<AttachWithoutPDN>]

	+CIPCA=?
	+CIPCA: (list of supported <n>s),(list of supported <AttachWithoutPDN>s)


Description
The set command controls whether an initial PDP context (see subclause 10.1.0) shall be established automatically following an attach procedure when the UE is attached to GERAN or UTRAN RATs and whether the UE is attached to E-UTRAN with or without a PDN connection.
For <n>≠0, deactivating the last (active) PDP context can lead to a (re)establishment of the initial PDP context. Changing setting of <n> from 0 to 1 will cause an immediate attempt to (re)establish the initial PDP context if no PDP context is active. Changing <n> from 0 to 2 will if not roaming cause an immediate attempt to (re)establish the initial PDP context if no other PDP context is active. The value of <n>=3 applies to E-UTRAN RATs and does not change the setting of PDP context activation in GERAN or UTRAN RATs. Changing <n> will never cause a PDP context deactivation.
For <AttachWithoutPDN>=1, the EPS Attach is performed without a PDN connection.
NOTE:
For this command, the term roaming corresponds to being registered to a VPLMN which is not equivalent to HPLMN or EHPLMN.
Editor’s Note:
It is FFS if / what enhancements are needed due to 5G.

The read command returns the current setting of the command.

The test command returns values supported as a compound value.

Defined values
<n>: integer type. Activation of PDP context upon attach.
0
Do not activate
1
Always activate
2
Activate when not roaming
3
No change in current setting

<AttachWithoutPDN>: integer type. EPS Attach with or without PDN connection.
0
EPS Attach with PDN connection

1
EPS Attach without PDN connection
Implementation

Optional.
10.1.33
No more PS data +CNMPSD
Table 10.1.33-1: +CNMPSD action command syntax

	Command
	Possible Response(s)

	+CNMPSD
	

	+CNMPSD=?
	


Description
This command indicates that no application on the MT is expected to exchange data.
When in UTRAN, if further conditions defined in 3GPP TS 25.331 [74] are met, this can cause transmission of a SIGNALLING CONNECTION RELEASE INDICATION message with the cause "UE Requested PS Data session end".
When in E-UTRAN, if further conditions defined in 3GPP TS 36.331 [86] are met, this can cause transmission of a UEAssistanceInformation message with powerPrefIndication set to "lowPowerConsumption" to the network.
NOTE:
See subclause 10.1.38 for a command applicable to an MT using E-UTRAN, where the MT has a preference for a configuration that is not optimized for power saving.

Editor’s Note:
It is FFS if / what enhancements are needed due to 5G.

This command may be used in both normal and modem compatibility modes.

Implementation
Optional.
10.1.34
UE's usage setting for EPS +CEUS
Table 10.1.34-1: +CEUS parameter command syntax

	Command
	Possible Response(s)

	+CEUS=[<setting>]
	

	+CEUS?
	+CEUS: <setting>

	+CEUS=?
	+CEUS: (list of supported <setting>s)


Description
The set command is used to set the MT to operate according to the specified UE's usage setting for EPS, see 3GPP TS 24.301 [83].

Editor’s Note:
It is FFS if / what enhancements are needed due to 5G.

The read command returns the usage setting set by the TE.
The test command is used for requesting information on the supported MT setting(s) as a compound value.

Defined Values

<setting>: integer type; indicates the usage setting of the UE. The default value is manufacturer specific.
0
voice centric
1
data centric
NOTE:
The definition for usage settings of the UE can be found in 3GPP TS 24.301 [83].
Implementation
Optional.

10.1.35
UE's voice domain preference E-UTRAN +CEVDP
Table 10.1.35-1: +CEVDP parameter command syntax

	Command
	Possible Response(s)

	+CEVDP=[<setting>]
	

	+CEVDP?
	+CEVDP: <setting>

	+CEVDP=?
	+CEVDP: (list of supported <setting>s)


Description
The set command is used to set the MT to operate according to the specified voice domain preference for E-UTRAN.

Editor’s Note:
It is FFS if / what enhancements are needed due to 5G.

The read command returns the setting, independent of the current serving cell capability and independent of the current serving cell's access technology.
Test command returns supported values as a compound value.
Defined Values

<setting>: integer type; indicates the voice domain preference of the UE. The default value is manufacturer specific.
1
CS Voice only
2
CS Voice preferred, IMS PS Voice as secondary
3
IMS PS Voice preferred, CS Voice as secondary
4
IMS PS Voice only
NOTE:
The definition for the UE's voice domain preference for E-UTRAN can be found in 3GPP TS 24.167 [102], subclause 5.27.
Implementation
Optional.

10.1.37
UE's mobility management IMS voice termination +CMMIVT
Table 10.1.QT3-1: +CMMIVT parameter command syntax

	Command
	Possible Response(s)

	+CMMIVT=[<setting>]
	

	+CMMIVT?
	+CMMIVT: <setting>

	+CMMIVT=?
	+CMMIVT: (list of supported <setting>s)


Description
The set command is used to set the MT to perfom additional procedures as specified in 3GPP TS 24.008 [8] and 3GPP TS 24.301 [83] to support terminating access domain selection by the network.

Editor’s Note:
It is FFS if / what enhancements are needed due to 5G.

The read command returns the setting, independent of the current serving cell capability and independent of the current serving cell's access technology.
Test command returns supported values as a compound value.
Defined Values

<setting>: integer type; indicates the mobility management IMS voice termination preference of the UE. The default value is manufacturer specific.
1
Mobility Management for IMS Voice Termination disabled
2
Mobility Management for IMS Voice Termination enabled
NOTE:
The definition of the UE's mobility management IMS voice termination values can be found in 3GPP TS 24.167 [102], subclause 5.31.
Implementation
Optional.

10.1.38
Power preference indication for EPS +CEPPI

Table 10.1.38-1: +CEPPI action command syntax

	Command
	Possible Response(s)

	+CEPPI=<power preference>
	

	+CEPPI=?
	+CEPPI: (list of supported <power preference>s)


Description
This command indicates whether the MT prefers a configuration primarily optimised for power saving or not.
Editor’s Note:
It is FFS if / what enhancements are needed due to 5G.

When in E-UTRAN, if further conditions defined in 3GPP TS 36.331 [86] are met, this can cause transmission of a UEAssistanceInformation message with powerPrefIndication set to <power preference> to the network.
Test command returns the values supported as a compound value.
Defined Values

<power preference>: integer type; indicates the power consumption preference of the MT.

0
normal

1
low power consumption
Implementation
Optional.
10.1.39
WLAN offload assistance data +CWLANOLAD

Table 10.1.39-1: +CWLANOLAD parameter command syntax

	Command
	 Possible response(s)

	+CWLANOLAD=[<n>]
	+CME ERROR: <err>

	+CWLANOLAD?
	+CWLANOLAD: <n>[,<threshRSCPLow>,<threshRSCPHigh>[,<threshEcnoLow>,<threshEcnoHigh>[,<threshRSRPLow>,<threshRSRPHigh>[,<threshRSRQLow>,<threshRSRQHigh>[,<threshChUtilLow>,<threshChUtilHigh>[,<threshBackhRateDLLow>,<threshBackhRateDLHigh>[,<threshBackhRateULLow>,<threshBackhRateULHigh>[,<threshBeaconRSSILow>,<threshBeaconRSSIHigh>[,<opi>[,<tSteering>[,<WLANIdentifierListLength>[,<ssid_1>,<bssid_1>,<hessid_1>][,<ssid_2>,<bssid_2>,<hessid_2>][,...…]]]]]]]]]]]]

 

	+CWLANOLAD=?
	+CWLANOLAD: (list of supported <n>s),(list of supported <threshRSCPLow>s),(list of supported <threshRSCPHigh>s),(list of supported <threshEcnoLow>s),(list of supported <threshEcnoHigh>s),(list of supported <threshRSRPLow>s),(list of supported <threshRSRPHigh>s),(list of supported <threshRSRQLow>s),(list of supported <threshRSRQHigh>s),(list of supported <threshChUtilLow>s),(list of supported <threshChUtilHigh>s),(list of supported <threshBackhRateDLLow>s),(list of supported <threshBackhRateDLHigh>s),(list of supported <threshBackhRateULLow>s),(list of supported <threshBackhRateULHigh>s),(list of supported <threshBeaconRSSILow>s),(list of supported <threshBeaconRSSIHigh>s),(list of supported <tSteering>s),(list of supported <WLANIdentifierListLength>s)



Description
Set command enables or disables the WLAN offload assistance data reporting. If reporting is enabled by <n>=1, the MT returns the following unsolicited result code from MT to TE whenever the WLAN offload assistance data changes at the MT:

+CWLANOLADI: [,<threshRSCPLow>,<threshRSCPHigh>[,<threshEcnoLow>,<threshEcnoHigh>[,<threshRSRPLow>,<threshRSRPHigh>[,<threshRSRQLow>,<threshRSRQHigh>[,<threshChUtilLow>,<threshChUtilHigh>[,<threshBackhRateDLLow>,<threshBackhRateDLHigh>[,<threshBackhRateULLow>,<threshBackhRateULHigh>[,<threshBeaconRSSILow>,<threshBeaconRSSIHigh>[,<opi>[,<tSteering>[,<WLANIdentifierListLength>[,<ssid_1>,<bssid_1>,<hessid_1>][,<ssid_2>,<bssid_2>,<hessid_2>][,...]]]]]]]]]]]]

Refer IE WLAN-OffloadConfig in 3GPP TS 36.331 [86] subclause 6.3.6.

If a setting is not supported by the MT, +CME ERROR: <err> is returned. Refer subclause 9.2 for possible <err> values.
Editor’s Note:
It is FFS if / what enhancements are needed due to 5G.

Read command returns the current status of <n> and the WLAN offload assistance data currently available at the MT.
Test command returns the values supported by MT as compound values.

Defined values
<n>: integer type
0
disable WLAN offload assistance data unsolicited result code
1
enable WLAN offload assistance data unsolicited result code +CWLANOLADI
<threshRSCPLow>: integer type; indicates the threshold for received signal code power for offloading traffic from UTRAN to WLAN. Refer parameter <rscp> in subclause 8.69.
<threshRSCPHigh>: integer type; indicates the threshold for received signal code power for offloading traffic from WLAN to UTRAN. Refer parameter <rscp> in subclause 8.69.
<threshEcnoLow>: integer type; indicates the threshold for ratio of the received energy per PN chip to the total received power spectral density for offloading traffic from UTRAN to WLAN. Refer parameter <ecno> in subclause 8.69.
<threshEcnoHigh>: integer type; indicates the threshold for ratio of the received energy per PN chip to the total received power spectral density for offloading traffic from WLAN to UTRAN. Refer parameter <ecno> in subclause 8.69.
<threshRSRPLow>: integer type; indicates the threshold for reference signal received power for offloading traffic from E-UTRAN to WLAN. Refer parameter <rsrp> in subclause 8.69.
<threshRSRPHigh>: integer type; indicates the threshold for reference signal received power for offloading traffic from WLAN to E-UTRAN. Refer parameter <rsrp> in subclause 8.69.
<threshRSRQLow>: integer type; indicates the threshold for reference signal received quality for offloading traffic from E-UTRAN to WLAN. Refer parameter <rsrq> in subclause 8.69.
<threshRSRQHigh>: integer type; indicates the threshold for reference signal received quality for offloading traffic from WLAN to E-UTRAN. Refer parameter <rsrq> in subclause 8.69.
<threshChUtilLow>: integer type; indicates the low threshold value of WLAN channel utilization (BSS load).obtained from 802.11 (Beacon or Probe Response) signalling, see IEEE 802.11 [152].
<threshChUtilHigh>: integer type; indicates the high threshold value of WLAN channel utilization (BSS load) obtained from 802.11 (Beacon or Probe Response) signalling, see IEEE 802.11 [152].
<threshBackhRateDLLow>: integer type; indicates the low threshold value of backhaul available downlink bandwidth for traffic offloading to UTRAN or E-UTRAN, see Hotspot 2.0 (Release 2) Technical Specification [151].
<threshBackhRateDLHigh>: integer type; indicates the high threshold value of backhaul available downlink bandwidth for traffic offloading to WLAN, see Hotspot 2.0 (Release 2) Technical Specification [151].
<threshBackhRateULLow>: integer type; indicates the low threshold value of backhaul available uplink bandwidth for traffic offloading to UTRAN or E-UTRAN, see Hotspot 2.0 (Release 2) Technical Specification [151].
<threshBackhRateDLHigh>: integer type; indicates the high threshold value of backhaul available uplink bandwidth for traffic offloading to WLAN. Refer to Hotspot 2.0 (Release 2) Technical Specification [151].
<threshBeaconRSSILow>: integer type; indicates the low threshold value of beaon RSSI used for traffic offloading to UTRAN or E-UTRAN see IEEE 802.11 [152].
<threshBeaconRSSIHigh>: integer type; indicates the high threshold value of beaon RSSI used for traffic offloading to WLAN, see IEEE 802.11 [152].
<opi>: integer type;A 16-bit integer formatted as a bitmap that specifies the Offload Preference Indicator, see 3GPP TS 24.312 [153]
<tSteering>: integer type; indicates the timer value in seconds during which the rules should be fulfilled before starting traffic offloading between E-UTRAN and WLAN.
<WLANIdentifierListLength>: integer type; indicates the number of entries in WLAN identifier list which is a tuple consisting of the <ssid>, the <bssid>and the <hessid> identifiers. If an identifier is not present for a tuple, it will be indicated as an empty string.
<ssid>: string type; indicates the 802.11 Service Set Identifier (SSID), see IEEE 802.11 [152].

<bssid>: string type; indicates the 802.11 Basic Service Set Identifier (BSSID), see IEEE 802.11 [152].
<hessid>: string type; indicates the 802.11 Homogenous Extended Service Set Identifier (HESSID), see IEEE 802.11 [152].
Implementation
Optional.
10.1.40
WLAN offload cell measurement +CWLANOLCM

Table 10.1.40-1: +CWLANOLCM parameter command syntax

	Command
	 Possible response(s)

	+CWLANOLCM=[<n>]
	+CME ERROR: <err>

	+CWLANOLCM?
	+CWLANOLCM: <n>,<rscp>,<ecno>,<rsrp>,<rsrq>

 

	+CWLANOLCM=?
	+CWLANOLCM: (list of supported <n>s),(list of supported <rscp>s),(list of supported <ecno>s),(list of supported <rsrp>s),(list of supported <rsrq>s)



Description
Set command enables or disables the indication for WLAN offloading based on the thresholds for cell measurement parameters. If reporting is enabled by <n>=1, the MT returns the following unsolicited result code from MT to TE whenever the cell measurement parameters meet the criteria for WLAN offloading based on configured thresholds:

+CWLANOLCMI: <rscp>,<ecno>,<rsrp>,<rsrq>

If a setting is not supported by the MT, +CME ERROR: <err> is returned. Refer subclause 9.2 for possible <err> values.
Editor’s Note:
It is FFS if / what enhancements are needed due to 5G.

Read command returns the current status of result code presentation and the measurements from the current primary serving cell at the MT.
Test command returns the values supported by MT as compound values.

Defined values
<n>: integer type
0
disable WLAN offload cell measurement unsolicited result code
1
enable WLAN offload cell measurement unsolicited result code +CWLANOLCMI
<rscp>: integer type; indicates the received signal code power. Refer parameter <rscp> in subclause 8.69.
<ecno>: integer type; indicates the ratio of the received energy per PN chip to the total received power spectral density. Refer parameter <ecno> in subclause 8.69.
<rsrp>: integer type; indicates the reference signal received power. Refer parameter <rsrp> in subclause 8.69.
<rsrq>: integer type; indicates the reference signal received quality. Refer parameter <rsrq> in subclause 8.69.
Implementation
Optional.
10.1.41
APN back-off timer status reporting +CABTSR
Table 10.1.41-1: +CABTSR parameter command syntax

	Command
	Possible response(s)

	+CABTSR=[<n>]
	+CME ERROR: <err>

	+CABTSR?
	+CABTSR: <n>

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


Description

Set command controls the presentation of unsolicited result code +CABTSRI: <apn>,<event_type>,[<residual_backoff_time>],<re-attempt_rat_indicator>,<re-attempt_eplmn_indicator>,<NSLPI>[,<procedure>] reporting the APN back-off timer parameter values from MT to TE if the back-off timer is started, stopped, deactivated or expires. Refer subclause 9.2 for possible <err> values.
Editor’s Note:
It is FFS if / what enhancements are needed due to 5G.

Read command returns the current APN back-off timer unsolicited result code settings in the MT.

Test command returns values supported as a compound value.
Defined values

<n>: integer type.

0
Disable presentation of the unsolicited result code +CABTSRI.

1
Enable presentation of the unsolicited result code +CABTSRI.
<apn>: string type. A logical name that was used to select the GGSN or the external packet data network.

<event_type>: integer type. Indicates the event happened to the back-off timer.

0
The back-off timer is started.
1
The back-off timer is stopped.
2
The back-off timer is expired.
3
The back-off timer is deactivated.
<residual_backoff_time>: integer type. Indicates the remaining back-off time associated with the <apn> in seconds. When the parameter <residual_backoff_time> is omitted, the back-off timer is deactivated.
<re-attempt_rat_indicator>: integer type. Indicates whether the UE is allowed to re-attempt the corresponding session management procedure for the same APN after inter-system change.

0
Re-attempt the session management procedure after inter-system change is allowed.
1
Re-attempt the session management procedure after inter-system change is not allowed.

<re-attempt_eplmn_indicator>: integer type. Indicates whether the UE is allowed to re-attempt the corresponding session management procedure for the same APN in an equivalent PLMN.

0
Re-attempt the session management procedure in an equivalent PLMN is allowed.
1
Re-attempt the session management procedure in an equivalent PLMN is not allowed.
<NSLPI>: integer type. Indicates the NAS signalling priority requested for this PDN connection.
0
Indicates that this PDN connection was activated with the value for NAS signalling low priority indicator set to "MS is configured for NAS signalling low priority".
1
Indicates that this PDN connection was activated with the value for NAS signalling low priority indicator set to "MS is not configured for NAS signalling low priority".
<procedure>: integer type. Indicates the procedure(s) for which the back-off timer applies. When <procedure>=0 the information returned is associated with timer T3396. For all other values of <procedure> the information returned is associated with the back-off timer as specified in 3GPP TS 24.008 [8] or 3GPP TS 24.301 [83] for the various session management procedures. When the parameter <procedure> is omitted, the back-off timer is deactivated.
0
All procedures.

1
PDN connectivity procedure as specified in 3GPP TS 24.301 [83], subclause 6.5.1.

2
Bearer resource allocation procedure as specified in 3GPP TS 24.301 [83], subclause 6.5.3.

3
Bearer modification procedure as specified in 3GPP TS 24.301 [83], subclause 6.5.4.

4
PDP context activation procedure as specified in 3GPP TS 24.008 [8], subclause 6.1.3.1.

5
Secondary PDP context activation procedure as specified in 3GPP TS 24.008 [8], subclause 6.1.3.2.

6
PDP context modification procedure as specified in 3GPP TS 24.008 [8], subclause 6.1.3.3.
Implementation

Optional.

10.1.42
APN back-off timer read dynamic parameters +CABTRDP

Table 10.1.42-1: +CABTRDP action command syntax

	Command
	 Possible response(s)

	+CABTRDP[=<apn>]
	[+CABTRDP: <apn>,[<residual_backoff_time>][,<re-attempt_rat_indicator>[,<re-attempt_eplmn_indicator>[,<NSLPI>[,<procedure>]]]]

[<CR><LF>+CABTRDP :<apn>,[<residual_backoff_time>][,<re-attempt_rat_indicator>[,<re-attempt_eplmn_indicator>[,<NSLPI>[,<procedure>]]]]

[...]]]

	+CABTRDP=?
	


Description
The execution command returns the relevant information in the MT for the APN back-off timer parameter values <residual_backoff_time>, <re-attempt_rat_indicator>, <re-attempt_eplmn_indicator>, <NSLPI> and <procedure> for an <apn> if the back-off timer is running.
Editor’s Note:
It is FFS if / what enhancements are needed due to 5G.

If the parameter <apn> is omitted, the relevant information for all APNs associated with running session management back-off timers is returned.

The test command returns values supported as compound values.

Defined values
<apn>: string type. A logical name that was used to select the GGSN or the external packet data network. When <apn> indicates "no APN", the following parameters are associated with no APN as specified in 3GPP TS 24.301 [83].
<residual_backoff_time>: integer type. Indicates the remaining back-off time associated with the <apn> in seconds. When the parameter <residual_backoff_time> is omitted, the back-off timer is deactivated.
<re-attempt_rat_indicator>: integer type. Indicates whether the UE is allowed to re-attempt the corresponding session management procedure for the same APN after inter-system change.

0
Re-attempt the session management procedure after inter-system change is allowed.

1
Re-attempt the session management procedure after inter-system change is not allowed.
<re-attempt_eplmn_indicator>: integer type. Indicates whether the UE is allowed to re-attempt the corresponding session management procedure for the same APN in an equivalent PLMN.

0
Re-attempt the session management procedure in an equivalent PLMN is allowed.
1
Re-attempt the session management procedure in an equivalent PLMN is not allowed.
<NSLPI>: integer type. Indicates the NAS signalling priority requested for this PDN connection.
0
Indicates that this PDN connection was activated with the value for NAS signalling low priority indicator set to "MS is configured for NAS signalling low priority".
1
Indicates that this PDN connection was activated with the value for NAS signalling low priority indicator set to "MS is not configured for NAS signalling low priority".
<procedure>: integer type. Indicates the procedure(s) for which the back-off timer applies. When <procedure>=0 the information returned is associated with timer T3396. For all other values of <procedure> the information returned is associated with the back-off timer as specified in 3GPP TS 24.008 [8] or 3GPP TS 24.301 [83] for the various session management procedures.

0
All procedures.
1
PDN connectivity procedure as specified in 3GPP TS 24.301 [83], subclause 6.5.1.

2
Bearer resource allocation procedure as specified in 3GPP TS 24.301 [83], subclause 6.5.3.

3
Bearer modification procedure as specified in 3GPP TS 24.301 [83], subclause 6.5.4.

4
PDP context activation procedure as specified in 3GPP TS 24.008 [8], subclause 6.1.3.1.

5
Secondary PDP context activation procedure as specified in 3GPP TS 24.008 [8], subclause 6.1.3.2.

6
PDP context modification procedure as specified in 3GPP TS 24.008 [8], subclause 6.1.3.3.
Implementation
Optional.
14
Commands for eMBMS configuration

Editor’s Note:
It is FFS if / what enhancements are needed due to 5G.

14.1
General
This clause defines AT commands that a TE may use to control MT supporting evolved Multimedia Broadcast Multicast Service (eMBMS). eMBMS is a unidirectional point-to-multipoint service in which data is transmitted from a single source entity to a group of users in a specific area. eMBMS services are transmitted on the same carrier frequencies used by mobile operators to provide other typical services such as voice calls and internet. There are various types of eMBMS services that can be provided to the end user such as Mobile TV, streaming, file download, etc.

eMBMS information is sent over SystemInformationBlockType13 information element (SIB-13) according to 3GPP TS 36.331 [86] subclause 6.3.1. Information on eMBMS parameters can be found in 3GPP TS 36.443 [150] and 3GPP TS 29.061 [39].

A comprehensive set of eMBMS-specific commands is defined to provide the flexibility needed by the more complex MT. The commands are designed to be expandable to accommodate new eMBMS feature options and interface protocols, merely by defining new values for many of the parameters. The commands use the extended information and error message capabilities described in this specification.
The +CEMBMSCFG command enables or disables the eMBMS support in the MT. Once the eMBMS service is enabled then the status of the eMBMS session can be received by enabling the URC using the +CEMBSR command. The +CEMBSR command also provides information about the TMGI and eMBMS session being used by the MT. The +CEMBMSDATA command can be used by the MT to configure the data channel to use for receiving eMBMS services. The +CEMBMSSRV command is used to configure and activate the eMBMS service for a specific TMGI and listen for any service change indications. The +CEMBMSCNT command can be used to set the list of TMGIs from which the MT can receive eMBMS services.
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