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1. Introduction

There are situations when an MS interrupts the PDP Context Activation procedure before it has been completed. In these situations the SGSN is to continue with the PDP Context Deactivation procedure.

However, currently it is not possible to handle this situation in the same way in GTPv1 as in GTPv0 due to that the two versions differ. In the GTPv1 case this might even lead to hanging PDP Contexts in the GGSN.

2. Problem description

There are situations when an MS interrupts the PDP Context Activation procedure before it has been completed. In these situations the SGSN is to continue with the PDP Context Deactivation procedure (see 23.060, sub clause 9.2.4.1).

In GTP97 (GTP v0) the SGSN will send a Delete PDP Context Request message to the GGSN, with the TID (IMSI and NSAPI) in the GTP header (see 09.60, sub clause 8.1.1). This will make the GGSN stop the activation handling (see 09.60, sub clause 7.5.5). No hanging PDP contexts are created.

However, in GTP99 (GTP v1) TID is not used. Instead there is one TEID for each direction, and the TEID is negotiated between SGSN and GGSN (see 29.060, sub clause 8.2). In this case the SGSN must await the Create PDP Context Response message before it is able to send a Delete PDP Context Request message to the GGSN. If the Create PDP Context Response message, for some reason, never arrives, the corresponding PDP Context is hanging in GGSN.

Let’s visualise the problem with an example. For the purpose of the example, we make the following assumptions, which are all standards-compliant:

· The SGSN is compliant to 29.060 v5.5.0.

· Immediately after the MS has sent an activation request it is switched off.

· The SGSN does not receive a Create PDP Context response from the GGSN before the MS sends a deactivation request.
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1) The MS sends an ACTIVATE PDP CONTEXT REQUEST message to the network. 

2) The SGSN sends a Create PDP Context Request message to an appropriate GGSN.

3) The MS is switched off (see 24.008, sub clause 4,7,4).

4) Before the SGSN has received a Create PDP Context Response message (containing the TEID), the MS sends a DEACTIVATE PDP CONTEXT REQUEST message to the network. Regardless of whether the SGSN has received a Create PDP Context Response message or not from the GGSN, it shall handle the deactivation procedure (see 23.060, sub clause 9.2.4.1).

5) As no Create PDP Context Response message has arrived, the SGSN is not be able to send a Delete PDP Context message to the GGSN… The PDP Context is removed in the SGSN.

6) The SGSN sends a DEACTIVATE PDP CONTEXT ACCEPT message to the MS.

7) We get a hanging PDP Context in GGSN.

3. Proposal

Our impression is that the case described above has been overlooked in the GTP standardisation. By introducing the IMSI IE to the Delete PDP Context Request message, the GGSN will be able to identify (using IMSI and NSAPI) which PDP Context that is to be removed. This is the same approach used in the Update PDP Context Request message to solve a similar problem (see 29.060, sub clause 7.3.3). 

As there might be other situations when the SGSN needs to inform the GGSN to delete a PDP Context but still not have received the TEID, the inclusion of the IMSI IE shall not be limited to only the case described in this document.
4. Conclusion/recommendation

Ericsson recommends that CN4 adopt the solution as proposed in this discussion paper for Release 5 and onwards. The necessary CRs have been prepared.

Annex A: Excerpts from the standards are of particular relevance to this discussion

From 23.060, v5.6.0, sub clause 9.2.4.1 “MS Initiated PDP Context Deactivation Procedure”:

…

If the SGSN receives a Deactivate PDP Context Request (TI) message for a PDP context that is currently being activated, the SGSN shall stop the PDP Context Activation procedure without responding to the MS, and continue with the PDP Context Deactivation initiated by MS procedure.
From 24.008, v5.7.0 sub clause 4.7.4 “GPRS detach procedure”

The GPRS detach procedure shall be invoked by the MS if the MS is switched off, the SIM/USIM card is removed from the MS or if the GPRS or non-GPRS capability of the MS is disabled.
From 09.60, v7.10.0, sub clause 8.1.1 “Usage of the GTP Header”:

For the transmission plane messages the GTP header shall be used as follows:

…

-
TID: Contains the tunnel identifier for the tunnel to which this T-PDU belongs. The TID shall be used by the receiving GSN to find the MM and PDP contexts.

From 29.060, v5.6.0, sub clause 8.2 “Usage of the GTP-C Header”:

For control plane messages the GTP header shall be used as specified in clause 6 with the following clarifications and additions:

…

-
The Tunnel Endpoint Identifier is set by the sending entity to the value requested by the corresponding entity (SGSN or GGSN); it identifies all the PDP Contexts with the same PDP address and APN (for Tunnel Management messages) or it identifies each MS and its associated context data (for messages not related to Tunnel Management), except for the following cases:

…

From 29.060, v5.6.0, sub clause 7.3.3 “Update PDP Context Request”:

The NSAPI information element together with the Tunnel Endpoint Identifier in the GTP header unambiguously identifies a PDP Context in the GGSN. 

The IMSI shall be included if the message is sent during an Inter SGSN change when changing the GTP version from GTP v0 to GTP v1; this is required, as the TEID in the header of the message is set to all zeros in this case.

From 09.60, v7.10.0, sub clause 7.5.5 “Delete PDP Context Request”:

A Delete PDP Context Request shall be sent from a SGSN node to a GGSN node as part of the GPRS Detach procedure or the GPRS PDP Context Deactivation procedure or from a GGSN node to a SGSN node as part of the PDP Context Deactivation Initiated by GGSN procedure. A request shall be used to deactivate an activated PDP Context.

A GSN shall be prepared to receive a Delete PDP Context Request at any time and shall always reply regardless if the PDP context exists or not.

If any collision occurs, the Delete PDP Context Request takes precedence over any other Tunnel Management message.
From 29.060, v5.6.0, sub clause 7.3.5 “Delete PDP Context Request”:

A Delete PDP Context Request shall be sent from a SGSN node to a GGSN node as part of the GPRS Detach procedure or the GPRS PDP Context Deactivation procedure or from a GGSN node to a SGSN node as part of the PDP Context Deactivation Initiated by GGSN procedure. A request shall be used to deactivate an activated PDP Context or an activated set of PDP contexts associated to a PDP address assigned to a single MS.

A GSN shall be prepared to receive a Delete PDP Context Request at any time and shall always reply regardless if the PDP context exists or not (as per the Delete PDP Context Response message description section), except in cases described below.

If any collision occurs, the Delete PDP Context Request takes precedence over any other Tunnel Management message.
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