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10
Commands for UMTS Packet Domain
This clause defines commands that a TE may use to control a MT supporting packet switched services. Other aspects of a Packet Domain MT are described in 3G TS 27.060 [34].

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

A comprehensive set of Packet Domain-specifc commands is defined in clause 10.1 to provide the flexibility needed by the more complex MT. The commands are designed to be expandable to accommodate new PDP types and interface protocols, merely by defining new values for many of the parameters. Multiple contexts may be activated if the interface link-layer protocol is able to support them. The commands use the extended information and error message capabilities described in this specification.

For MTs of intermediate complexity, most commands have simplified forms where certain parameters may be omitted.

For the simplest MTs, and for backwards compatibility with existing communications software, it is possible to control access to the Packet Domain using existing modem-compatible commands. A special dial-string syntax is defined for use with the D command. This "modem compatible" mode of operation is described in subclause 10.2.

A discussion on the interaction of the AT commands, Packet Domain Management and Packet Data Protocols, together with examples of command sequences for a number of applications may be found in 3G TS 27.060 [34].

10.1
Commands specific to MTs supporting the Packet Domain
10.1.1
Define PDP Context +CGDCONT

Table 1: +CGDCONT parameter command syntax

Command
Possible response(s)

+CGDCONT=[<cid> [,<PDP_type> [,<APN> [,<PDP_addr> [,<d_comp> [,<h_comp> [,<pd1> [,…[,pdN]]]]]]]]]
OK

ERROR

+CGDCONT?
+CGDCONT: <cid>, <PDP_type>, <APN>,<PDP_addr>, <data_comp>, <head_comp>[,<pd1>[,…[,pdN]]]

[<CR><LF>+CGDCONT: <cid>, <PDP_type>, <APN>,<PDP_addr>, <data_comp>, <head_comp>[,<pd1>[,…[,pdN]]]

[...]]

+CGDCONT=?
+CGDCONT: (range of supported <cid>s), <PDP_type>,,,(list of supported <d_comp>s),(list of supported <h_comp>s)[,(list of supported <pd1>s)[,…[,(list of supported <pdN>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 <pd1>s)[,…[,(list of supported <pdN>s)]]]

[...]]

Description
The set command specifies PDP context parameter values for a 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.

A special form of the set command, +CGDCONT= <cid> causes the values for context number <cid> to become undefined.

The read command returns the current settings for each defined context.

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

Defined values
<cid>: (PDP Context Identifier) a numeric parameter which specifies a particular PDP context definition. The parameter is local to the TE-MT interface and is used in other PDP context-related commands. The range of permitted values (minimum value = 1) is returned by the test form of the command. 

<PDP_type>: (Packet Data Protocol type) a string parameter which specifies the type of packet data protocol

X25

ITU-T/CCITT X.25 layer 3
IP

Internet Protocol (IETF STD 5)

OSPIH
Internet Hosted Octet Stream Protocol

PPP

Point to Point Protocol (IETF STD 51)

<APN>: (Access Point Name) a string parameter which is a logical name that is used to select the GGSN or the external packet data network.

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

<PDP_address>: a string parameter that identifies the MT in the address space applicable to the PDP.

If the value is null or omitted, then a value may be provided by the TE during the PDP startup procedure or, failing that, a dynamic address will be requested.

The read form of the command will continue to return the null string even if an address has been allocated during the PDP startup procedure. The allocated address may be read using the +CGPADDR command.

<d_comp>: a numeric parameter that controls PDP data compression
0 - off  (default if value is omitted)
1 - on
Other values are reserved.

<h_comp>: a numeric parameter that controls PDP header compression
0 - off (default if value is omitted)
1 - on
Other values are reserved.

NOTE.
At present only one data compression algorithm (V.42bis) is provided in SNDCP. If and when other algorithms become available, a command will be provided to select one or more of these.

<pd1>, … <pdN>: zero to N string parameters whose meanings are specific to the <PDP_type>

For PDP type OSP:IHOSS the following parameters are defined:
<pd1> =  <host>

the fully formed domain name extended hostname of the Internet host
<pd2> =  <port >

the TCP or UDP port on the Internet host
<pd3> =  <protocol>

the protocol to be used over IP on the Internet - "TCP" or "UDP

Implementation
Mandatory unless only a single subscribed context is supported.
10.1.t
Define Secondary PDP Context +CGDSCONT

Table 2: +CGDSCONT parameter command syntax

Command
Possible response(s)

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

ERROR

+CGDSCONT?
+CGDSCONT: <cid>, <p_cid>,  <data_comp>, <head_comp>

[<CR><LF>+CGDSCONT: <cid>, <p_cid>,  <data_comp>, <head_comp>

[...]]

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

(list of supported <h_comp>s)

[<CR><LF>+CGDCONT: (range of supported <cid>s), (list of <cid>s for active primary contexts) ,<PDP_type>,,,(list of supported <d_comp>s),

(list of supported <h_comp>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.

A special form of the set command, +CGDSCONT= <cid> causes the values for context number <cid> to become undefined.

The read command returns the current settings for each defined context.

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

Defined values
<cid>: (PDP Context Identifier) a numeric parameter which specifies a particular PDP context definition. The parameter is local to the TE-MT interface and is used in other PDP context-related commands. The range of permitted values (minimum value = 1) is returned by the test form of the command. 
<p_cid>: (Primary PDP Context Identifier) a numeric parameter which 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.
<PDP_type>: (Packet Data Protocol type) a string parameter which specifies the type of packet data protocol

X25

ITU-T/CCITT X.25 layer 3
IP

Internet Protocol (IETF STD 5)

OSPIH
Internet Hosted Octet Stream Protocol

PPP

Point to Point Protocol (IETF STD 51)

<d_comp>: a numeric parameter that controls PDP data compression (applicable to GPRS only)
0 - off  (default if value is omitted)
1 - on
Other values are reserved.

<h_comp>: a numeric parameter that controls PDP header compression
0 - off (default if value is omitted)
1 - on
Other values are reserved.

NOTE.
At present only one data compression algorithm (V.42bis) is provided in SNDCP. If and when other algorithms become available, a command will be provided to select one or more of these. (GPRS only)
Implementation
Optional.
10.1.u
Traffic Flow Template +CGTFT

Table 3: +CGTFT parameter command syntax

Command
Possible Response(s)

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

ERROR

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

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

 […]]

+CGTFT=?
+CGTFT: <PDP_type>, (list of supported <packet filter identifier>s), (list of supported <evaluation precedence index>s), (list of supported <source address and subnet mask>s), (list of supported <protocol number (ipv4) / next header (ipv6)>s), (list of supported <destination port range>s), (list of supported <source 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)

[<CR><LF>+CGTFT: <PDP_type>, (list of supported <packet filter identifier>s), (list of supported <evaluation precedence index>s), (list of supported <source address and subnet mask>s), (list of supported <protocol number (ipv4) / next header (ipv6)>s), (list of supported <destination port range>s), (list of supported <source 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)

[…]]

Description
This command allows the TE to specify a Packet Filter - PF for a Traffic Flow Template - TFT that is used in the GGSN for routing of down-link packets onto different QoS flows towards the TE. The concept is further described in the 3G TS 23.060[]. A TFT consists of from one and up to eight 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.
The set command specifies a Packet Filters 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 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.
The read command returns the current settings for all Packet Filters for each defined context.
The test command returns values supported as a compound value. If the MT supports several PDP types, the parameter value ranges for each PDP type are returned on a separate line. 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>: a numeric parameter which specifies a particular PDP context definition (see the +CGDCONT and +CGDSCONT commands).

The following parameters are defined in 3G TS 23.060[] -
<packet filter identifier>: Numeric parameter, value range from 1 to 8.
<source address and subnet mask>: Consists of dot-separated numeric (0-255) parameters on the form 'a1.a2.a3.a4.m1.m2.m3.m4', for IPv4 and 
'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.

<protocol number (ipv4) / next header (ipv6)>: Numeric parameter, value range from 0 to 255.

<destination port range>: Consists of dot-separated numeric (0-65535) parameters on the form 'f.t'.

<source port range>:Consists of dot-separated numeric (0-65535) parameters on the form 'f.t'.

<ipsec security parameter index (spi)>: Hexadecimal parameter, 
value range from 00000000 to FFFFFFFF.

<type of service (tos) (ipv4) and mask / traffic class (ipv6) and mask>: 
Dot-separated numeric (0-255) parameters on the form 't.m'.

<flow label (ipv6)>: Hexadecimal parameter, value range from 00000 to FFFFF. Valid for IPv6 only.
<evaluation precedence index>: Numeric parameter, value range from 0 to 255.

Some of the above listed attributes may coexist in a Packet Filter while others mutually exclude each other, the possible combinations are shown in 3G TS 23.060[].
Implementation
Optional.
10.1.2
Quality of Service Profile (Requested) +CGQREQ

Table 4: +CGQREQ parameter command syntax

Command
Possible Response(s)

+CGQREQ=[<cid> [,<precedence > [,<delay> [,<reliability.> [,<peak> [,<mean>]]]]]]
OK

ERROR

+CGQREQ?
+CGQREQ: <cid>, <precedence >, <delay>, <reliability>, <peak>, <mean>
[<CR><LF>+CGQREQ: <cid>, <precedence >, <delay>, <reliability.>, <peak>, <mean>
[…]]

+CGQREQ=?
+CGQREQ: <PDP_type>, (list of supported <precedence>s), (list of supported <delay>s), (list of supported <reliability>s) , (list of supported <peak>s), (list of supported <mean>s)
[<CR><LF>+CGQREQ: <PDP_type>, (list of supported <precedence>s), (list of supported <delay>s), (list of supported <reliability>s) , (list of supported <peak>s), (list of supported <mean>s)
[…]]

Description
This command allows the TE to specify a Quality of Service Profile that is used when the MT sends an Activate PDP Context Request message to the network.

The set command specifies a profile for the context identified by the (local) context identification parameter, <cid>. Since this is the same parameter that is used in the +CGDCONT and +CGDSCONT commands, the +CGQREQ command is effectively an extension to these commands. The QoS profile consists of a number of parameters, each of which may be set to a separate value.

A special form of the set command, +CGQREQ= <cid> causes the requested profile for context number <cid> to become undefined.

The read command returns the current settings for each defined context.

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

Defined values
<cid>: a numeric parameter which specifies a particular PDP context definition (see the +CGDCONT and +CGDSCONT commands).

The following parameters are defined in GSM 03.60 -

<precedence>: a numeric parameter which specifies the precedence class

<delay>: a numeric parameter which specifies the delay class

<reliability>: a numeric parameter which specifies the reliability class

<peak>: a numeric parameter which specifies the peak throughput class

<mean>: a numeric parameter which specifies the mean throughput class

If a value is omitted for a particular class then the value is considered to be unspecified.

Implementation
Optional. If the command is not implemented then all the values are considered to be unspecified.

10.1.3
Quality of Service Profile (Minimum acceptable) +CGQMIN

Table 5: +CGQMIN parameter command syntax

Command
Possible Response(s)

+CGQMIN=[<cid> [,<precedence > [,<delay> [,<reliability.> [,<peak> [,<mean>]]]]]]
OK

ERROR

+CGQMIN?
+CGQMIN: <cid>, <precedence >, <delay>, <reliability>, <peak>, <mean>
[<CR><LF>+CGQMIN: <cid>, <precedence >, <delay>, <reliability.>, <peak>, <mean>
[…]]

+CGQMIN=?
+CGQMIN: <PDP_type>, (list of supported <precedence>s), (list of supported <delay>s), (list of supported <reliability>s) , (list of supported <peak>s), (list of supported <mean>s)
[<CR><LF>+CGQMIN: <PDP_type>, (list of supported <precedence>s), (list of supported <delay>s), (list of supported <reliability>s) , (list of supported <peak>s), (list of supported <mean>s)
[…]]

Description
This command allows the TE to specify a minimum acceptable profile which is checked by the MT against the negotiated profile returned in the Activate PDP Context Accept message.

The set command specifies a profile for the context identified by the (local) context identification parameter, <cid>. Since this is the same parameter that is used in the +CGDCONT and +CGDSCONT commands, the +CGQMIN command is effectively an extension to these  commands. The QoS profile consists of a number of parameters, each of which may be set to a separate value.

A special form of the set command, +CGQMIN= <cid> causes the minimum acceptable profile for context number <cid> to become undefined. In this case no check is made against the negotiated  profile.

The read command returns the current settings for each defined context.

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

Defined values
<cid>: a numeric parameter which specifies a particular PDP context definition (see the +CGDCONT and +CGDSCONT commands).

The following parameters are defined in GSM 03.60 -

<precedence>: a numeric parameter which specifies the precedence class

<delay>: a numeric parameter which specifies the delay class

<reliability>: a numeric parameter which specifies the reliability class

<peak>: a numeric parameter which specifies the peak throughput class

<mean>: a numeric parameter which specifies the mean throughput class

If a value is omitted for a particular class then this class is not checked.

Implementation
Optional. If the command is not implemented then no check is made against the negotiated profile.
10.1.v
3G Quality of Service Profile (Requested) +CGEQREQ

Table 6: +CGEQREQ parameter command syntax

Command
Possible Response(s)

+CGEQREQ=[<cid> [,<Traffic class> [,<Maximum bitrate> [,<Guaranteed bitrate> [,<Delivery order> [,<Maximum SDU size> [,<SDU format information> [,<SDU error ratio> [,<Residual bit error ratio> [,<Delivery of erroneous SDUs> [,<Transfer delay> [,<Traffic handling priority> [,<Allocation/Retention Priority>]]]]]]]]]]]]]
OK

ERROR

+CGEQREQ?
+CGEQREQ: <cid>, <Traffic class> ,<Maximum bitrate> ,<Guaranteed bitrate> ,<Delivery order> ,<Maximum SDU size> ,<SDU format information> ,<SDU error ratio> ,<Residual bit error ratio> ,<Delivery of erroneous SDUs> ,<Transfer delay> ,<Traffic handling priority> ,<Allocation/Retention Priority>

[<CR><LF>+CGEQREQ: <cid>, <Traffic class> ,<Maximum bitrate> ,<Guaranteed bitrate> ,<Delivery order> ,<Maximum SDU size> ,<SDU format information> ,<SDU error ratio> ,<Residual bit error ratio> ,<Delivery of erroneous SDUs> ,<Transfer delay> ,<Traffic handling priority> ,<Allocation/Retention Priority>

[…]]

+CGEQREQ=?
+CGEQREQ: <PDP_type>, (list of supported <Traffic class>s) ,(list of supported <Maximum bitrate>s) ,(list of supported <Guaranteed bitrate>s) ,(list of supported <Delivery order>s) ,(list of supported <Maximum SDU size>s) ,(list of supported <SDU format information>s) ,(list of supported <SDU error ratio>s) ,(list of supported <Residual bit error ratio>s) ,(list of supported <Delivery of erroneous SDUs>s) ,(list of supported <Transfer delay>s) ,(list of supported <Traffic handling priority>s) ,(list of supported <Allocation/Retention Priority>s)

[<CR><LF>+CGEQREQ: <PDP_type>, (list of supported <Traffic class>s) ,(list of supported <Maximum bitrate>s) ,(list of supported <Guaranteed bitrate>s) ,(list of supported <Delivery order>s) ,(list of supported <Maximum SDU size>s) ,(list of supported <SDU format information>s) ,(list of supported <SDU error ratio>s) ,(list of supported <Residual bit error ratio>s) ,(list of supported <Delivery of erroneous SDUs>s) ,(list of supported <Transfer delay>s) ,(list of supported <Traffic handling priority>s) ,(list of supported <Allocation/Retention Priority>s)

[…]]

Description
This command allows the TE to specify a UMTS Quality of Service Profile that is used when the MT sends an Activate PDP Context Request message to the network.

The set command specifies a profile for the context identified by the (local) context identification parameter, <cid>. The specified profile will be stored in the MT and sent to the network 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 +CGEQREQ command is effectively an extension to these commands. The QoS profile consists of a number of parameters, each of which may be set to a separate value.

A special form of the set command, +CGEQREQ= <cid> causes the requested profile for context number <cid> to become undefined.

The read command returns the current settings for each defined context.

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

Defined values
<cid>: a numeric parameter which specifies a particular PDP context definition (see +CGDCONT and +CGDSCONT commands).

The following parameters are defined in 3G TS 23.107 -

<Traffic class>: Indicates the type of application for which the UMTS bearer service is optimised.
conversational
streaming
interactive
background

<Maximum bitrate>: Indicates the maximum number of  bits delivered by UMTS at a SAP within a period of time, divided by the duration of the period.

<Guaranteed bitrate>: Indicates the guaranteed number of bits delivered by UMTS at a SAP within a period of time (provided that there is data to deliver), divided by the duration of the period.

<Delivery order>: Indicates whether the UMTS bearer shall provide in-sequence SDU delivery or not.
0 - no  (default if value is omitted)
1 - yes
Other values are reserved.

<Maximum SDU size>: Indicates the maximum allowed SDU size in bits. 

<SDU format information>: List of possible exact sizes of  SDUs in bits. If the list contains more than one value, colons separate the values.

<SDU error ratio>: Indicates the target value for the fraction of SDUs lost or detected as erroneous. SDU error ratio is defined only for conforming traffic. The value is specified as 'mEe'. As an example a target SDU error ratio of 5•10-3 would be specified as '5E3'.

<Residual bit error ratio>: Indicates the target value for the undetected bit error ratio in the delivered SDUs. If no error detection is requested, Residual bit error ratio indicates the bit error ratio in the delivered SDUs. The value is specified as 'mEe'. As an example a target residual bit error ratio of 5•10-3 would be specified as '5E3'.

<Delivery of erroneous SDUs>: Indicates whether SDUs detected as erroneous shall be delivered or not.
0 - no  (default if value is omitted)
1 - yes
Other values are reserved.

<Transfer delay>: Indicates the targeted time between request to transfer an SDU at one SAP to its delivery at the other SAP, in milliseconds. Transfer delay is specified for one or more fixed SDU sizes. If transfer delay values are specified for more than one fixed SDU size the values shall be separated by commas and be in the same order as the corresponding fixed SDU sizes specified in the <SDU format information> parameter.

<Traffic handling priority>:  Numeric parameter (1,2,3,…) that specifies the relative importance for handling of all SDUs belonging to the UMTS bearer compared to the SDUs of other bearers.

<Allocation/Retention Priority>: Numeric parameter (1,2,3,…) that specifies the relative importance compared to other UMTS bearers for allocation and retention of the UMTS bearer.

If a value is omitted for a particular class then the value is considered to be unspecified.

Implementation
Optional. If the command is not implemented then all the values are considered to be unspecified.

10.1.x
3G Quality of Service Profile (Minimum acceptable) +CGEQMIN
Table 7: +CGEQMIN parameter command syntax

Command
Possible Response(s)

+CGEQMIN=[<cid> [,<Traffic class> [,<Maximum bitrate> [,<Guaranteed bitrate> [,<Delivery order> [,<Maximum SDU size> [,<SDU format information> [,<SDU error ratio> [,<Residual bit error ratio> [,<Delivery of erroneous SDUs> [,<Transfer delay> [,<Traffic handling priority> [,<Allocation/Retention Priority>]]]]]]]]]]]]]
OK

ERROR

+CGEQMIN?
+CGEQMIN: <cid>, <Traffic class> ,<Maximum bitrate> ,<Guaranteed bitrate> ,<Delivery order> ,<Maximum SDU size> ,<SDU format information> ,<SDU error ratio> ,<Residual bit error ratio> ,<Delivery of erroneous SDUs> ,<Transfer delay> ,<Traffic handling priority> ,<Allocation/Retention Priority>

[<CR><LF>+CGEQMIN: <cid>, <Traffic class> ,<Maximum bitrate> ,<Guaranteed bitrate> ,<Delivery order> ,<Maximum SDU size> ,<SDU format information> ,<SDU error ratio> ,<Residual bit error ratio> ,<Delivery of erroneous SDUs> ,<Transfer delay> ,<Traffic handling priority> ,<Allocation/Retention Priority>

[…]]

+CGEQMIN=?
+CGEQMIN: <PDP_type>, (list of supported <Traffic class>s) ,(list of supported <Maximum bitrate>s) ,(list of supported <Guaranteed bitrate>s) ,(list of supported <Delivery order>s) ,(list of supported <Maximum SDU size>s) ,(list of supported <SDU format information>s) ,(list of supported <SDU error ratio>s) ,(list of supported <Residual bit error ratio>s) ,(list of supported <Delivery of erroneous SDUs>s) ,(list of supported <Transfer delay>s) ,(list of supported <Traffic handling priority>s) ,(list of supported <Allocation/Retention Priority>s)

[<CR><LF>+CGEQMIN: <PDP_type>, (list of supported <Traffic class>s) ,(list of supported <Maximum bitrate>s) ,(list of supported <Guaranteed bitrate>s) ,(list of supported <Delivery order>s) ,(list of supported <Maximum SDU size>s) ,(list of supported <SDU format information>s) ,(list of supported <SDU error ratio>s) ,(list of supported <Residual bit error ratio>s) ,(list of supported <Delivery of erroneous SDUs>s) ,(list of supported <Transfer delay>s) ,(list of supported <Traffic handling priority>s) ,(list of supported <Allocation/Retention Priority>s)

[…]]

Description
This command allows the TE to specify a minimum acceptable profile, which is checked by the MT against the negotiated profile returned in the Activate/Modify PDP Context Accept message.

The set command specifies a profile for the context identified by the (local) context identification parameter, <cid>. The specified profile will be stored in the MT and checked against the negotiated profile 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 +CGEQMIN command is effectively an extension to these commands. The QoS profile consists of a number of parameters, each of which may be set to a separate value.

A special form of the set command, +CGEQMIN= <cid> causes the minimum acceptable profile for context number <cid> to become undefined. In this case no check is made against the negotiated profile.
The read command returns the current settings for each defined context.

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

Defined values
<cid>: a numeric parameter which specifies a particular PDP context definition (see +CGDCONT and +CGDSCONT commands).

The following parameters are defined in 3G TS 23.107 -

<Traffic class>: Indicates the type of application for which the UMTS bearer service is optimised.
conversational
streaming
interactive
background

<Maximum bitrate>: Indicates the maximum number of  bits delivered by UMTS at a SAP within a period of time, divided by the duration of the period.

<Guaranteed bitrate>: Indicates the guaranteed number of bits delivered by UMTS at a SAP within a period of time (provided that there is data to deliver), divided by the duration of the period.

<Delivery order>: Indicates whether the UMTS bearer shall provide in-sequence SDU delivery or not.
0 - no  (default if value is omitted)
1 - yes
Other values are reserved.

<Maximum SDU size>: Indicates the maximum allowed SDU size in bits. 

<SDU format information>: List of possible exact sizes of  SDUs in bits. If the list contains more than one value, the values shall be separated by colons.

<SDU error ratio>: Indicates the target value for the fraction of SDUs lost or detected as erroneous. SDU error ratio is defined only for conforming traffic. The value is specified as 'mEe'. As an example a target SDU error ratio of 5•10-3 would be specified as '5E3'.

<Residual bit error ratio>: Indicates the target value for the undetected bit error ratio in the delivered SDUs. If no error detection is requested, Residual bit error ratio indicates the bit error ratio in the delivered SDUs. The value is specified as 'mEe'. As an example a target residual bit error ratio of 5•10-3 would be specified as '5E3'.

<Delivery of erroneous SDUs>: Indicates whether SDUs detected as erroneous shall be delivered or not.
0 - no  (default if value is omitted)
1 - yes
Other values are reserved.

<Transfer delay>: Indicates the targeted time between request to transfer an SDU at one SAP to its delivery at the other SAP, in milliseconds. Transfer delay is specified for one or more fixed SDU sizes. If transfer delay values are specified for more than one fixed SDU size the values shall be separated by commas and be in the same order as the corresponding fixed SDU sizes specified in the <SDU format information> parameter.

<Traffic handling priority>:  Numeric parameter (1,2,3,…) that specifies the relative importance for handling of all SDUs belonging to the UMTS bearer compared to the SDUs of other bearers.

<Allocation/Retention Priority>: Numeric parameter (1,2,3,…) that specifies the relative importance compared to other UMTS bearers for allocation and retention of the UMTS bearer.

If a value is omitted for a particular class then the value is considered to be unspecified.

Implementation
Optional. If the command is not implemented then no check is made against the negotiated profile.

10.1.y
3G Quality of Service Profile (Negotiated) +CGEQNEG
Table 8: +CGEQNEG action command syntax

Command
Possible Response(s)

+CGEQNEG =[<cid>[,<cid>[,…]]]
+CGEQNEG: <cid>, <Traffic class> ,<Maximum bitrate> ,<Guaranteed bitrate> ,<Delivery order> ,<Maximum SDU size> ,<SDU format information> ,<SDU error ratio> ,<Residual bit error ratio> ,<Delivery of erroneous SDUs> ,<Transfer delay> ,<Traffic handling priority> ,<Allocation/Retention Priority>

[<CR><LF>+CGEQNEG: <cid>, <Traffic class> ,<Maximum bitrate> ,<Guaranteed bitrate> ,<Delivery order> ,<Maximum SDU size> ,<SDU format information> ,<SDU error ratio> ,<Residual bit error ratio> ,<Delivery of erroneous SDUs> ,<Transfer delay> ,<Traffic handling priority> ,<Allocation/Retention Priority>

[…]]

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

Description
This command allows the TE to retrieve the negotiated QoS profiles returned in the Activate PDP Context Accept message.

The execution command returns the negotiated QoS profile for the specified context identifiers, <cid>s. The QoS profile consists of a number of parameters, each of which may have a separate value.

The test command returns a list of <cid>s associated with active contexts.
Defined values
<cid>: a numeric parameter which specifies a particular PDP context definition (see +CGDCONT and +CGDSCONT commands).

The following parameters are defined in 3G TS 23.107 -

<Traffic class>: Indicates the type of application for which the UMTS bearer service is optimised.
conversational
streaming
interactive
background

<Maximum bitrate>: Indicates the maximum number of  bits delivered by UMTS at a SAP within a period of time, divided by the duration of the period.

<Guaranteed bitrate>: Indicates the guaranteed number of bits delivered by UMTS at a SAP within a period of time (provided that there is data to deliver), divided by the duration of the period.

<Delivery order>: Indicates whether the UMTS bearer shall provide in-sequence SDU delivery or not.
0 - no  (default if value is omitted)
1 - yes
Other values are reserved.

<Maximum SDU size>: Indicates the maximum allowed SDU size in bits. 

<SDU format information>: List of possible exact sizes of  SDUs in bits. If the list contains more than one value, colons separate the values.

<SDU error ratio>: Indicates the target value for the fraction of SDUs lost or detected as erroneous. SDU error ratio is defined only for conforming traffic. The value is specified as 'mEe'. As an example a target SDU error ratio of 5•10-3 would be specified as '5E3'.

<Residual bit error ratio>: Indicates the target value for the undetected bit error ratio in the delivered SDUs. If no error detection is requested, Residual bit error ratio indicates the bit error ratio in the delivered SDUs. The value is specified as 'mEe'. As an example a target residual bit error ratio of 5•10-3 would be specified as '5E3'.

<Delivery of erroneous SDUs>: Indicates whether SDUs detected as erroneous shall be delivered or not.
0 - no  (default if value is omitted)
1 - yes
Other values are reserved.

<Transfer delay>: Indicates the targeted time between request to transfer an SDU at one SAP to its delivery at the other SAP, in milliseconds. Transfer delay is specified for one or more fixed SDU sizes. If transfer delay values are specified for more than one fixed SDU size the values shall be separated by commas and be in the same order as the corresponding fixed SDU sizes specified in the <SDU format information> parameter.

<Traffic handling priority>:  Numeric parameter (1,2,3,…) that specifies the relative importance for handling of all SDUs belonging to the UMTS bearer compared to the SDUs of other bearers.

<Allocation/Retention Priority>: Numeric parameter (1,2,3,…) that specifies the relative importance compared to other UMTS bearers for allocation and retention of the UMTS bearer.

If a value is omitted for a particular class then the value is considered to be unspecified.

Implementation
Optional.

10.1.4
PS attach or detach +CGATT

Table 9: CGATT action command syntax

Command
Possible Response(s)

+CGATT= [<state>]
OK
ERROR

+CGATT?
+CGATT: <state>

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

Description

The execution command is used to attach the MT to, or detach the MT from, the Packet Domain service. After the command has completed, the MT remains in V.25ter command state. If the MT is already in the requested state, the command is ignored and the OK response is returned. If the requested state cannot be achieved, an ERROR or +CME ERROR response is returned. Extended error responses are enabled by the +CMEE command.

Any active PDP contexts will be automatically deactivated when the attachment state changes to detached.

The read command returns the current Packet Domain service state.

The test command is used for requesting information on the supported Packet Domain service states.

NOTE:
This command has the characteristics of both the V.25ter action and parameter commands. Hence it has the read form in addition to the execution/set and test forms.

Defined Values

<state>: indicates the state of PS attachment
0 - detached
1 - attached
Other values are reserved and will result in an ERROR response to the execution command.

Implementation
Optional.

10.1.5
PDP context activate or deactivate +CGACT

Table 10: CGACT action command syntax

Command
Possible Response(s)

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

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



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

Description

The execution command is used to activate or deactivate the specified PDP context (s). After the command has completed, the MT remains in V.25ter command state. If any PDP context is already in the requested state, the state for that context remains unchanged. If the requested state for any specified context cannot be achieved, an ERROR or +CME ERROR response is returned. Extended error responses are enabled by the +CMEE command. If the MT is not PS attached when the activation form of the command is executed, the MT first performs a PS attach and them attempts to activate the specified contexts. If the attach fails then the MT responds with ERROR or, if extended error responses are enabled, with the appropriate failure-to-attach error message.

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

If no <cid>s are specified the deactivation form of the command deactivates all active contexts.
An active secondary context can exist if and only if the corresponding active primary context exists. If the primary PDP context associated with a PDP address is deactivated, all the associated secondary contexts are deactivated too and the data transfer for that PDP address is disabled.
The read command returns the current activation states for all the defined PDP contexts.

The test command is used for requesting information on the supported PDP context activation states.

NOTE.
This command has the characteristics of both the V.25ter action and parameter commands. Hence it has the read form in addition to the execution/set and test forms.

Defined Values

<state>: indicates the state of PDP context activation
0 - deactivated
1 - activated
Other values are reserved and will result in an ERROR response to the execution command.

<cid>: a numeric parameter which specifies a particular PDP context definition (see the +CGDCONT  and +CGDSCONT commands).
Implementation
Optional.

10.1.z
PDP Context Modify +CGCMOD
Table 11: CGCMOD action command syntax

Command
Possible Response(s)

+CGCMOD=[<cid>[,<cid>[,…]]]
OK
ERROR

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

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.25ter 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.
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>: a numeric parameter which specifies a particular PDP context definition (see the +CGDCONT  and +CGDSCONT commands).

Implementation
Optional.

10.1.6
Enter data state +CGDATA

Table 12: +CGDATA action command syntax

Command
Possible Response(s)

+CGDATA=[<L2P> ,[<cid> [,<cid> [,…]]]]
CONNECT
ERROR

+CGDATA=?
+CGDATA: (list of supported <L2P>s)

Description
The execution command causes the MT to perform whatever actions are necessary to establish communication between the TE and the network using one or more Packet Domain PDP types. This may include performing a PS attach and one or more PDP context activations. If the <L2P> parameter value is unacceptable to the MT, the MT shall return an ERROR or +CME ERROR response. Otherwise, the MT issues the intermediate result code CONNECT and enters V.25ter online data state.

 Commands following +CGDATA command in the AT command line shall not be processed by the MT.

The detailed behaviour after the online data state has been entered is dependent on the PDP type. It is described briefly in GSM 07.60 and in more detail in GSM 09.61 and the specifications for the relevant PDPs. PS attachment and PDP context activation procedures may take place prior to or during the PDP startup if they have not already been performed using the +CGATT and +CGACT commands. 

If context activation takes place during the PDP startup, one or more <cid>s may be specified in order to provide the information needed for the context activation request(s).

During each PDP startup procedure the MT may have access to some or all of the following information -


The MT may have a priori knowledge, for example, it may implement only one PDP type.


The command may have provided an <L2P> parameter value.


The TE may provide a PDP type and/or PDP address to the MT during in the PDP startup procedure.

If any of this information is in conflict, the command will fail.

Any PDP type and/or PDP address present in the above information shall be compared with the PDP type and/or PDP address in any context definitions specified in the command in the order in which their <cid>s appear. For a context definition to match -


The PDP type must match exactly.


The PDP addresses are considered to match if they are identical or if either or both addresses are unspecified. For example, a PPP NCP request specifying PDP type =  IP and no PDP address would cause the MT to search through the specified context definitions for one with PDP type = IP and any PDP address.

The context shall be activated using the matched value for PDP type and a static PDP address if available, together with the other information found in the PDP context definition. If a static PDP address is not available then a dynamic address is requested.

If no <cid> is given or if there is no matching context definition, the MT shall attempt to activate the context with whatever information is available to the MT. The other context parameters shall be set to their default values.

If the activation is successful, data transfer may proceed.

After data transfer is complete, and the layer 2 protocol termination procedure has completed successfully, the V.25ter command state is re-entered and the MT returns the final result code OK.

In the event of an erroneous termination or a failure to start up, the V.25ter command state is re-entered and the MT returns the final result code NO CARRIER or, if enabled, +CME ERROR. Attach, activate and other errors may be reported.

The test command is used for requesting information on the supported layer 2 protocols.

This command may be used in both normal and modem compatibility modes.

Defined Values


<L2P>: a string parameter that indicates the layer 2 protocol to be used between the TE and MT
NULL

none, for PDP type OSP:IHOSS 
PPP

Point-to-point protocol for a PDP such as IP
PAD

character stream for X.25 character (triple X PAD) mode
X25

X.25 L2 (LAPB) for X.25 packet mode
M-xxxx
manufacturer-specific protocol (xxxx is an alphanumeric string)


If the value is omitted, the layer 2 protocol is unspecified. Other values are reserved and will result in an ERROR response.


<cid>: a numeric parameter which specifies a particular PDP context definition (see the +CGDCONT and +CGDSCONT commands).

Implementation
Optional if the D (dial) command can be used to specify Packet Domain operation.

10.1.7
Configure local Octet Stream PAD parameters +CGCLOSP

Table 13: CGCLOSP parameter command syntax

Command
Possible Response(s)

+CGCLOSP=[<parm>, <value>]
OK

ERROR

+CGCLOSP?
+CGCLOSP: <parm>, <value>
[<CR><LF>+CGCLOSP: <parm>, <value>>
[...]]

+CGCLOSP=?
+CGCLOSP: <parm>, (list of supported <value>s)
[<CR><LF>+CGCLOSP: <parm>, (list of supported <value>s)
[...]]

Description
The set command sets the value of a specified OSP PAD parameter in the local PAD. The set of parameters to be supported is listed in the OSP protocol specification.

Setting the maximum sizes for the local Packet Assembly and Disassembly buffers will cause corresponding values for the GGSN relay buffers to be negotiated.

The read command returns, one per line, the value of each of the supported parameters.

The test command returns, one per line, the permitted range of values for each of the supported parameters.

Defined values
<parm>: a numeric parameter which specifies the PAD parameter to be configured

<value>: a numeric parameter which specifies the value to which PAD parameter is to be set

If <value> is omitted for a particular parameter then <parm> is set to the OSP-defined default, if any.

Implementation
Optional.

10.1.8
Show PDP address +CGPADDR

Table 14:+CGPADDR action command syntax

Command
Possible response(s)

+CGPADDR=[<cid> [,<cid> [,…]]]
+CGPADDR: <cid>,<PDP_addr>

[<CR><LF>+CGPADDR: <cid>,<PDP_addr>

[...]]



+CGPADDR=?
+CGPADDR: (list of defined <cid>s)

Description
The execution command returns a list of PDP addresses for the specified context identifiers.

The test command returns a list of defined <cid>s.
Defined values

<cid>: a numeric parameter which specifies a particular PDP context definition (see the +CGDCONT and +CGDSCONT commands). If no <cid> is specified, the addresses for all defined contexts are returned.


<PDP_address>: a string that identifies the MT in the address space applicable to the PDP. The address may be static or dynamic. For a static address, it will be the one set by the +CGDCONT and +CGDSCONT commands when the context was defined. For a dynamic address it will be the one assigned during the last PDP context activation that used the context definition referred to by <cid>. <PDP_address> is omitted if none is available.

Implementation
Optional.

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

Table 15: CGAUTO parameter command syntax

Command
Possible response(s)

+CGAUTO=[<n>]
OK

ERROR

+CGAUTO?
+CGAUTO: <n>

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

Description
The set command disables or enables an automatic positive response (auto-answer) to the receipt of a Request PDP Context Activation message from the network. It also provides control over the use of the V.25ter basic commands 'S0', 'A and 'H' for handling network requests for PDP context activation.  The setting does not affect the issuing of the unsolicited result code RING or +CRING.

The test command returns the values of <n> supported by the MT as a compound value.

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. Subsequently, when the MT announces a network request for PDP context activation by issuing the unsolicited result code RING or +CRING to the TE, this is followed by the intermediate result code CONNECT. The MT then enters V.25ter online data state and follows the same procedure as it would after having received a +CGANS=1 with no <L2P> or <cid> values specified.

Defined values
<n>:

0
turn off automatic response for 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 (default)

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.

Implementation
Optional. If not implemented, the MT shall behave according to the case of <n> = 3.

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

Table 16: CGANS action command syntax

Command
Possible response(s)

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

ERROR

+CGANS=?
+CGANS: (list of supported <response>s), (list of supported <L2P>s)

Description
The execution command requests the MT to respond to a network request for Packet Domain PDP context activation which has been signalled to the TE by the RING or +CRING: unsolicited result code. The <response> parameter allows the TE to accept or reject the request. 

If <response> is 0, the request is rejected and the MT returns OK to the TE.

If <response> is 1, the following procedure is followed by the MT.

Commands following the +CGANS command in the AT command line shall not be processed by the MT.

If the <L2P> parameter value is unacceptable to the MT, the MT shall return an ERROR or +CME ERROR response. Otherwise, the MT issues the intermediate result code CONNECT and enters V.25ter online data state.

The detailed behaviour after the online data state has been entered is dependent on the PDP type. It is described briefly in GSM 07.60 and in more detail in GSM 09.61 and the specifications for the relevant PDPs. PDP context activation procedures shall take place prior to or during the PDP startup. 

One or more <cid>s may be specified in order to provide the values needed for the context activation request.

During the PDP startup procedure the MT has the PDP type and the PDP address provided by the network in the Request PDP Context Activation message. The MT may also have some or all of the following information -


The MT may have a priori knowledge, for example, it may implement only one PDP type.


The command may have provided an <L2P> parameter value.


The TE may provide one or both of PDP type and PDP address to the MT in the PDP startup.

If any of this information is in conflict, the command will fail.

If one or more <cid> is given then an attempt shall be made to identify an appropriate context definition by matching the PDP type and PDP address in the network request with the PDP type and PDP address in each of the specified context definitions (in the order in which their <cid>s appear in the command) as follows -


The PDP type must match exactly.


The PDP addresses are considered to match if they are identical or if the address in the context definition is unspecified.

The context shall be activated using the values for PDP type and PDP address provided by the network, together with the other information found in the PDP context definition. An APN may or may not re required, depending on the application.

If no <cid> is given or if there is no matching context definition, the MT will attempt to activate the context using the values for PDP type and PDP address provided by the network, together with any other relevant information known to the MT. The other context parameters will be set to their default values.

If the activation is successful, data transfer may proceed.

After data transfer is complete, and the layer 2 protocol termination procedure has completed successfully, the V.25ter command state is re-entered and the MT returns the final result code OK

In the event of an erroneous termination or a failure to startup, the V.25ter command state is re-entered and the MT returns the final result code NO CARRIER or, if enabled, +CME ERROR. Attach, activate and other errors may be reported. It is also an error to issue the +CGANS command when there is no outstanding network request.

NOTE:
This is not the same as if the MT issues a +CGDATA (or +CGACT) command after receiving a +CRING unsolicited result code. A +CGDATA (or +CGACT) does not command the MT to acknowledge the network request but rather to make a new request for context activation. The network request would be ignored.

The test command returns the values of <response> and <L2P> supported by the MT as compound values.

This command may be used in both normal and modem compatibility modes.

Defined values
<response>: is a numeric parameter which specifies how the request should be responded to.

0
reject the request
1
accept and request that the PDP context be activated

If <response> is omitted it is assumed to be 0. Other values are reserved and will result in the ERROR response.

<L2P>: a string parameter which indicates the layer 2 protocol to be used (see +CGDATA command).

<cid>: a numeric parameter which specifies a particular PDP context definition (see the +CGDCONT and +CGDSCONT commands).

Implementation
Optional.

10.1.11
GPRS mobile station class +CGCLASS (GPRS only)
Table 17: CGCLASS parameter command syntax

Command
Possible Response(s)

+CGCLASS= [<class>]
OK
ERROR

+CGCLASS?
+CGCLASS: <class>

+CGCLASS=?
+CGCLASS: (list of supported <class>s)

Description
The set command is used to set the MT to operate according to the specified GPRS mobile class. If the requested class is not supported, an ERROR or +CME ERROR response is returned. Extended error responses are enabled by the +CMEE command.

The read command returns the current GPRS mobile class.

The test command is used for requesting information on the supported GPRS mobile classes.

Defined Values

<class>: a string parameter which indicates the GPRS mobile class (in descending order of functionality)
A

class A (highest)
B

class B
C

class C in GPRS and circuit switched alternate mode
CG

class C in GPRS only mode
CC

class C in circuit switched only mode (lowest)

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

If the MT is GPRS attached when the set command is issued with a <class> = CC specified, a detach request shall be sent to the network.

Implementation
Optional.

10.1.12
Configure local triple-X PAD parameters +CGCLPAD (GPRS only)
Table 18: CGCLPAD parameter command syntax

Command
Possible Response(s)

+CGCLPAD=[<parm>, <value>]
OK

ERROR

+CGCLPAD?
+CGCLPAD: <parm>, <value>
[<CR><LF>+CGCLPAD: <parm>, <value>>
[…]]

+CGCLPAD=?
+CGCLPAD: <parm>, (list of supported <value>s)
[<CR><LF>+CGCLPAD: <parm>, (list of supported <value>s)
[…]]

Description
The set command sets the value of a specified X.3 PAD parameter in the local PAD. A minimum set of parameters to be supported is listed in GSM 07.60.

The read command returns, one per line, the value of each of the supported parameters.

The test command returns, one per line, the permitted range of values for each of the supported parameters.

Defined values
<parm>: a numeric parameter which specifies the X.3 parameter to be configured

<value>: a numeric parameter which specifies the value to which the X.3 parameter is to be set

If <value> is omitted for a particular class then <parm> is set to the X.3-defined default, if any.

Implementation
Optional.

10.1.13
Packet Domain event reporting +CGEREP

Table 19: CGEREP parameter command syntax

Command
 Possible response(s)

+CGEREP=[<mode>[,<bfr>]]
OK
ERROR

+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.

Read command returns the current mode and buffer settings

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

Defined values
<mode>:

0
buffer unsolicited result codes in the MT; if MT result code buffer is full, the oldest ones can be discarded. No codes are forwarded to the TE.

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

2
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>:

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 following unsolicited result codes and the corresponding events are defined -

+CGEV: REJECT <PDP_type>, <PDP_addr>


A network request for PDP context activation occurred when the MT was unable to report it to the TE with a +CRING unsolicited result code and was automatically rejected.

+CGEV: NW REACT  <PDP_type>, <PDP_addr>, [<cid>]


The network has requested a context reactivation. The <cid> that was used to reactivate the context is provided if known to the MT.

+CGEV: NW DEACT  <PDP_type>, <PDP_addr>, [<cid>]


The network has forced a context deactivation. The <cid> that was used to activate the context is provided if known to the MT.

+CGEV: ME DEACT  <PDP_type>, <PDP_addr>, [<cid>]


The mobile equipment has forced a context deactivation. The <cid> that was used to activate the context is provided if known to the MT.

+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 equipment has forced a PS detach. This implies that all active contexts have been deactivated. These are not reported separately.

+CGEV: NW CLASS <class>


The network has forced a change of MS class. The highest available class is reported (see +CGCLASS).

+CGEV: ME CLASS <class>


The mobile equipment has forced a change of MS class. The highest available class is reported (see +CGCLASS).

Implementation
Optional.

10.1.14
GPRS network registration status +CGREG

Table 20: CGREG parameter command syntax

Command
Possible response(s)

+CGREG=[<n>]


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

+CME ERROR: <err>

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

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

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

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

Defined values
<n>:

0
disable network registration unsolicited result code

1
enable network registration unsolicited result code +CGREG: <stat>
2
enable network registration and location information unsolicited result code +CGREG: <stat>[,<lac>,<ci>]
<stat>:

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

1
registered, home network

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

3
registration denied

4
unknown

5
registered, roaming

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

<ci>: string type; two byte cell ID in hexadecimal format

Implementation
Optional.

10.1.15
Select service for MO SMS messages +CGSMS

Table 21: CGSMS parameter command syntax

Command
Possible Response(s)

+CGSMS= [<service>]
OK
ERROR

+CGSMS?
+CGSMS: <service>

+CGSMS=?
+CGSMS: (list of currently available <service>s)

Description
The set command is used to specify the service or service preference that the MT will use to send MO SMS messages.

The read command returns the currently selected service or service preference.

The test command is used for requesting information on the currently available services and service preferences.

Defined Values

<service>: a numeric parameter which indicates the service or service preference to be used
0

Packet Domain
1

circuit switched
2

Packet Domain preferred (use circuit switched if GPRS not available)
3

circuit switched  preferred (use Packet Domain if circuit switched not available)


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

Implementation
Optional.

10.2
Modem compatibility commands

This subclause describes how existing AT commands, designed for use with a modem, may be used to control a Packet Domain MT.  This is to provide backwards compatibility with existing communications software. For new applications it is recommended that the Packet Domain-specific commands, described in previous subclauses, be used.

10.2.1
MT originated PDP context activation

In this mode of operation, the MT behaves like an originating modem and accepts the normal V.25ter commands associated with placing and clearing a call. If Packet Domain-specific configuration commands are required, they may be sent to the MT as part of the modem initialisation commands.

10.2.1.1
Request Packet Domain service 'D'

Table 22: D command syntax

Command
Possible Response(s)

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

Description

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

The V.25ter 'D' (Dial) command causes the MT to enter the V.25ter online data state and, with the TE, to start the specified layer 2 protocol. The MT shall return CONNECT to confirm acceptance of the command prior to entering the V.25ter online data state. No further commands may follow on the AT command line.

The detailed behaviour after the online data state has been entered is dependent on the PDP type. It is described briefly in clauses 8 (for X.25) and 9 (for IP) of GSM 07.60. PS attachment and PDP context activation procedures may take place prior to or during the PDP startup if they have not already been performed using the +CGATT and +CGACT commands. 

When the layer 2 protocol has terminated, either as a result of an orderly shut down of the PDP or an error, the MT shall enter V.25ter command state and return the NO CARRIER final result code.

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

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

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

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

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

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

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

This command may be used in both normal and modem compatibility modes.

NOTE.
The dial string conforms to the syntax specified in GSM 02.30.

Defined Values

<GPRS_SC>: (GPRS Service Code) a digit string (value 99) which identifies a request to use the Packet Domain service 
<called_address>: a string that identifies the called party in the address space applicable to the PDP. For communications software that does not support arbitrary characters in the dial string, a numeric equivalent may be used. Also, the character comma ',' may be used as a substitute for the character period '.'.
For PDP type OSP:IHOSS, the following syntax may be used for <called_address>:

[<host>][@[<port>][@[<protocol>]]]
where <host>, <port> and <protocol> are defined in the +CGDCONT description. For communications software that does not support arbitrary characters in the dial string, a numeric equivalent to the hostname may be used. However, this should be avoided if at all possible.

<L2P>: a string which indicates the layer 2 protocol to be used (see +CGDATA command). For communications software that does not support arbitrary characters in the dial string, the following numeric equivalents shall be used:
0

NULL
1

PPP
2

PAD
3

X25
9yyyy

M-xxxx
Other values are reserved and will result in an ERROR response 

<cid>: a digit string which specifies a particular PDP context definition (see the +CGDCONT and +CGDSCONT commands).

Implementation
Optional if the +CGDATA command is supported. If the D command is provided, then support for <called_address>, <L2P> and <cid> are optional. If they are not supported but values are provided by the TE, the values shall be ignored and this shall not constitute an error.

10.2.2
Network requested PDP context activation

In this mode of operation, the MT behaves like an answering modem and accepts the normal V.25ter commands associated with answering a call. If Packet Domain-specific configuration commands are required, they may be sent to the MT as part of the modem initialisation commands.

The +CGAUTO command is used to select modem compatibility mode.

10.2.2.1
Automatic response to a network request for PDP context activation 'S0'

The V.25ter 'S0=n' (Automatic answer) command may be used to turn off (n=0) and on (n>0) the automatic response to a network request for a PDP context activation.

When the 'S0=n' (n>0) command is received, the MT shall attempt to perform a PS attach if it is not already attached.  Failure will result in ERROR being returned to the TE. Subsequently, the MT will announce a network request for PDP context activation by issuing the unsolicited result code RING to the TE, followed by the intermediate result code CONNECT. The MT then enters V.25ter online data state and follows the same procedure as it would after having received a +CGANS=1 with no <L2P> or <cid> values specified. 

NOTE.
The 'S0=n' (n=0) command does not perform an automatic PS detach.

Implementation
Optional.

10.2.2.2
Manual acceptance of a network request for PDP context activation 'A'

The V.25ter 'A' (Answer) command may be used to accept a network request for a PDP context activation announced by the unsolicited result code RING. The MT responds with CONNECT, enters V.25ter online data state and follows the same procedure as it would after having received a +CGANS=1 with no <L2P> or <cid> values specified. It is an error to issue the 'A' command when there is no outstanding network request.

Implementation
Optional.

10.2.2.3
Manual rejection of a network request for PDP context activation 'H'

The V.25ter 'H' or 'H0' (On-hook) command may be used to reject a network request for PDP context activation announced by the unsolicited result code RING. The MT responds with OK. It is an error to issue the 'H' command when there is no outstanding network request.

NOTE:
This is an extension to the usage of the 'H' command that is described in ITU-T V.25ter.  

Implementation
Optional.
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