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9.2.2.2
Network-Requested PDP Context Activation Procedure

The Network-Requested PDP Context Activation procedure allows the GGSN to initiate the activation of a PDP context. When receiving a PDP PDU the GGSN checks if a PDP context is established for that PDP address. If no PDP context has been previously established the GGSN may try to deliver the PDP PDU by initiating the Network-Requested PDP Context Activation procedure. The criteria used by the GGSN to determine whether trying to deliver the PDP PDU to the MS may be based on subscription information and are outside the scope of GPRS standardisation.

To support Network-Requested PDP Context Activation the GGSN has to have static PDP information about the PDP address. To determine whether Network-Requested PDP Context Activation is supported for a PDP address the GGSN checks if there is static PDP information for that PDP address.

Once these checks have been performed the GGSN may initiate the Network-Requested PDP Context Activation procedure.

The network operator may implement the following techniques to prevent unnecessary enquires to the HLR:

-
Implementation of the Mobile station Not Reachable for GPRS flag (MNRG) technique in GGSN, SGSN, and HLR (see subclause "Unsuccessful Network-Requested PDP Context Activation Procedure").

-
The GGSN may reject or discard PDP PDUs after a previous unsuccessful delivery attempt. This systematic rejection of PDP PDUs would be performed during a certain time after the unsuccessful delivery.

-
The GGSN may store the address of the SGSN with which the GGSN established the last PDP context. This would prevent an enquiry to the HLR. This SGSN address would be considered as valid during a certain time.

9.2.2.2.1
Successful Network-Requested PDP Context Activation Procedure

The Successful Network-Requested PDP Context Activation procedure is illustrated in Figure 63. Each step is explained in the following list.
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Figure 63: Successful Network-Requested PDP Context Activation Procedure

1)
When receiving a PDP PDU the GGSN determines if the Network-Requested PDP Context Activation procedure has to be initiated. The GGSN may store subsequent PDP PDUs received for the same PDP address.

2)
The GGSN may send a Send Routeing Information for GPRS (IMSI) message to the HLR. If the HLR determines that the request can be served, it returns a Send Routeing Information for GPRS Ack (IMSI, SGSN Address, Mobile Station Not Reachable Reason) message to the GGSN. The Mobile Station Not Reachable Reason parameter is included if the MNRG flag is set in the HLR. The Mobile Station Not Reachable Reason parameter indicates the reason for the setting of the MNRG flag as stored in the MNRR record (see GSM 03.40). If the MNRR record indicates a reason other than 'No Paging Response', the HLR shall include the GGSN number in the GGSN‑list of the subscriber.


If the HLR determines that the request cannot be served (e.g., IMSI unknown in HLR), the HLR shall send a Send Routeing Information for GPRS Ack (IMSI, MAP Error Cause) message. Map Error Cause indicates the reason for the negative response.

3)
If the SGSN address is present and either Mobile Station Not Reachable Reason is not present or Mobile Station Not Reachable Reason indicates 'No Paging Response', the GGSN shall send a PDU Notification Request (IMSI, PDP Type, PDP Address, APN, QoS Required) message to the SGSN indicated by the HLR. Otherwise, the GGSN shall set the MNRG flag for that MS. The optional QoS Required parameter indicates the QoS profile required to support the expected data flow. The SGSN may compare QoS Required with the subscribed QoS profile to decide whether the procedure shall proceed. If the check is ok, or if no checking is required, then the SGSN returns a PDU Notification Response (Cause) message to the GGSN in order to acknowledge that it shall request the MS to activate the PDP context indicated with PDP Address.

4)
The SGSN sends a Request PDP Context Activation (TI, PDP Type, PDP Address, APN, QoS Required) message to request the MS to activate the indicated PDP context. QoS Required may be included if received from the GGSN.
5)
The MS may compare QoS Required with its capabilities to decide whether the procedure shall proceed. If the check is ok, or if no checking is required, then the PDP context is activated with the PDP Context Activation procedure (see subclause "PDP Context Activation Procedure"). QoS Requested shall be set equal to QoS Required, if received from the SGSN.
13.2
SGSN

SGSN maintains MM context and PDP context information for MSs in the STANDBY, READY, PMM‑IDLE, and PMM‑CONNECTED states. Table 6 shows the context fields for one MS.

Table 6: SGSN MM and PDP Contexts

Field
Description
GPRS
UMTS

IMSI
IMSI is the main reference key.
X
X

MM State
Mobility management state, IDLE, STANDBY, READY, PMM‑DETACHED, PMM‑IDLE, or PMM‑CONNECTED.
X
X

P‑TMSI
Packet Temporary Mobile Subscriber Identity.
X
X

P‑TMSI Signature
A signature used for identification checking purposes.
X
X

IMEI
International Mobile Equipment Identity
X
X

MSISDN
The basic MSISDN of the MS.
X
X

Routeing Area
Current routeing area.
X
X

Cell Identity
Current cell in READY state, last known cell in STANDBY or IDLE state.
X


Cell Identity Age
Time elapsed since the last LLC PDU was received from the MS at the SGSN.
X


Service Area Code
Last known SAC when initial UE message was received or Location Reporting procedure was executed.

X

Service Area Code Age
Time elapsed since the last SAC was received at the 3G‑SGSN.

X

VLR Number
The VLR number of the MSC/VLR currently serving this MS.
X
X

New SGSN Address
The IP address of the new SGSN where buffered and not sent N‑PDUs should be forwarded to.
X
X

Authentication Triplets
Authentication and ciphering parameters.
X
X

Authentication Vectors
Authentication and ciphering parameters for UMTS.

X

Kc
Currently used ciphering key.
X


CKSN
Ciphering key sequence number of Kc.
X


Ciphering algorithm
Selected ciphering algorithm.
X


CK 
Currently used ciphering key.

X

IK 
Currently used integrity key.

X

KSI
Key Set Identifier.

X

Radio Access Classmark
MS radio access capabilities.
X


SGSN Classmark
MS network capabilities.
X
X

DRX Parameters
Discontinuous reception parameters.
X


MNRG
Indicates whether activity from the MS shall be reported to the HLR.
X
X

NGAF
Indicates whether activity from the MS shall be reported to the MSC/VLR.
X
X

PPF
Indicates whether paging for PS and CS services can be initiated.
X
X

Subscribed Charging Characteristics
The charging characteristics for the MS, e.g., normal, prepaid, flat-rate, and/or hot billing subscription.
X
X

Trace Reference
Identifies a record or a collection of records for a particular trace.
X
X

Trace Type
Indicates the type of trace.
X
X

Trigger Id
Identifies the entity that initiated the trace.
X
X

Initiating OMC Identity
Indicates the identity of the initiating OMC.
X
X

OMC Identity
Identifies the OMC that shall receive the trace record(s).
X
X

SMS Parameters
SMS-related parameters, e.g., operator-determined barring.
X
X

Recovery
Indicates if HLR or VLR is performing database recovery.
X
X

Radio Priority SMS
The RLC/MAC radio priority level for uplink SMS transmission.
X


GPRS‑CSI
Optional GPRS CAMEL subscription information, see 3G TS 23.016
X
X

Each MM context contains zero or more of the following PDP contexts:

PDP Context Identifier
Index of the PDP context.
X
X

PDP State
Packet data protocol state, INACTIVE or ACTIVE.
X
X

PDP Type
PDP type, e.g., X.25, PPP, or IP.
X
X

PDP Address
PDP address, e.g., an X.121 address.
X
X

APN Subscribed
The APN received from the HLR.
X
X

APN in Use
The APN currently used.
X
X

NSAPI
Network layer Service Access Point Identifier.
X
X

TI
Transaction Identifier.
X
X

TEID for Gn/Gp
Tunnel Endpoint Identifier for the Gn and Gp interfaces.
X
X

TEID for Iu
Tunnel Endpoint Identifier for the Iu interface.

X

GGSN Address in Use
The IP address of the GGSN currently used.
X
X

VPLMN Address Allowed
Specifies whether the MS is allowed to use the APN in the domain of the HPLMN only, or additionally the APN in the domain of the VPLMN.
X
X

QoS Profile Subscribed
The quality of service profile subscribed.
X
X

QoS Profile Required
The quality of service profile required.
X
X

QoS Profile Requested
The quality of service profile requested.
X
X

QoS Profile Negotiated
The quality of service profile negotiated.
X
X

Radio Priority
The RLC/MAC radio priority level for uplink user data transmission.
X


Packet Flow Id
Packet flow identifier.
X


Send N‑PDU Number
SNDCP sequence number of the next downlink N‑PDU to be sent to the MS.
X


Receive N‑PDU Number
SNDCP sequence number of the next uplink N‑PDU expected from the MS.
X


GTP‑SND
GTP‑U sequence number of the next downlink N‑PDU to be sent to the MS.
X
X

GTP‑SNU
GTP‑U sequence number of the next uplink N‑PDU to be sent to the GGSN.
X
X

RLC‑SND
The next in-sequence RLC sequence number to be sent to the MS.

X

RLC‑SNU
The next in-sequence RLC sequence number expected from the MS.

X

Charging Id
Charging identifier, identifies charging records generated by SGSN and GGSN.
X
X

RNC Address in Use
The IP address of the RNC currently used.

X

In case of anonymous access (GPRS only) the SGSN maintains the MM context and PDP context information for MSs in READY state. Table 7 shows the context fields for one MS.

Table 7: SGSN MM and PDP Contexts for Anonymous Access

Field
Description

A‑TLLI
Auxiliary Temporary Logical Link Identity.

AA‑TEID
Anonymous Access Tunnel Endpoint Identifier.

Routeing Area
Current routeing area.

Cell Identity
Current cell.

PDP Type
PDP type, e.g., X.25, PPP, or IP.

PDP Address
PDP address, e.g., an X.121 address.

APN in Use
The APN currently used.

NSAPI
Network layer Service Access Point Identifier.

TI
Transaction Identifier.

GGSN Address in Use
The IP address of the GGSN currently used.

QoS Profile Requested
The quality of service profile requested.

QoS Profile Negotiated
The quality of service profile negotiated.

Radio Priority
The RLC/MAC radio priority level for uplink user data transmission.

Packet Flow Id
Packet flow identifier.

Send N‑PDU Number
SNDCP sequence number of the next downlink N‑PDU to be sent to the MS.

Receive N‑PDU Number
SNDCP sequence number of the next uplink N‑PDU expected from the MS.

GTP‑SND
GTP sequence number of the next downlink N‑PDU to be sent to the MS.

GTP‑SNU
GTP sequence number of the next uplink N‑PDU to be sent to the GGSN.

Charging Id
Charging identifier, identifies charging records generated by SGSN and GGSN.

13.3
GGSN

GGSN maintains activated PDP contexts. Table 8 shows the PDP context fields for one PDP Address.

Table 8: GGSN PDP Context

Field
Description
GPRS
UMTS

IMSI
International Mobile Subscriber Identity.
X
X

NSAPI
Network layer Service Access Point Identifier.
X
X

MSISDN
The basic MSISDN of the MS.
X
X

PDP Type
PDP type, e.g., X.25, PPP, or IP.
X
X

PDP Address
PDP address, e.g., an X.121 address.
X
X

Dynamic Address
Indicates whether PDP Address is static or dynamic.
X
X

APN in Use
The APN Network Identifier currently used.
X
X

TEID
Tunnel Endpoint Identifier.
X
X

TFT
Traffic flow template.
X
X

QoS Profile Required
The quality of service profile required.
X
X

QoS Profile Negotiated
The quality of service profile negotiated.
X
X

SGSN Address
The IP address of the SGSN currently serving this MS.
X
X

MNRG
Indicates whether the MS is marked as not reachable for PS at the HLR.
X
X

Recovery
Indicates if the SGSN is performing database recovery.
X
X

GTP‑SND
GTP‑U sequence number of the next downlink N‑PDU to be sent to the SGSN.
X
X

GTP‑SNU
GTP‑U sequence number of the next uplink N‑PDU to be received from the SGSN.
X
X

Charging Id
Charging identifier, identifies charging records generated by SGSN and GGSN.
X
X

Charging Characteristics
The charging characteristics for this PDP context, e.g., normal, prepaid, flat-rate, and/or hot billing.
X
X

Trace Reference
Identifies a record or a collection of records for a particular trace.
X
X

Trace Type
Indicates the type of trace.
X
X

Trigger Id
Identifies the entity that initiated the trace.
X
X

Initiating OMC Identity
Indicates the identity of the initiating OMC.
X
X

OMC Identity
Identifies the OMC that shall receive the trace record(s).
X
X

If a PDP context is enabled for network-requested PDP context activation, then IMSI, PDP Type, PDP Address, SGSN Address and MNRG contain valid information also when the PDP context is inactive and when the MS is GPRS-detached.

In case of anonymous access (GPRS only) the GGSN maintains activated PDP contexts. Table 9 shows the PDP context fields for one MS.

Table 9: GGSN PDP Context for Anonymous Access

Field
Description

AA‑TEID
Anonymous Access Tunnel Endpoint Identifier.

PDP Type
PDP type, e.g., X.25, PPP, or IP.

PDP Address
PDP address, e.g., an X.121 address.

APN in Use
The APN Network Identifier currently used.

QoS Profile Negotiated
The quality of service profile negotiated.

SGSN Address
The IP address of the SGSN serving this MS.

GTP‑SND
GTP‑U sequence number of the next downlink N‑PDU to be sent to the SGSN.

GTP‑SNU
GTP‑U sequence number of the next uplink N‑PDU to be received from the SGSN.

Charging Id
Charging identifier, identifies charging records generated by SGSN and GGSN.

A GGSN that supports anonymous access shall have a list of server addresses that are allowed to be accessed by anonymous MSs. The method to maintain the list of the servers is outside the scope of the present document.
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