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1. Introduction 

In different kinds of handovers between SGSN’s, i.e. at ISRAU and IMSI/P-TMSI attach, a SGSN in some cases shall send Delete PDP Context Request towards the GGSN and in other cases it shall not, after receiving the Cancel Location from the HLR. Today there are no mechanisms/functions specified within 3GPP stage 3 how SGSN should determine what action to take.

If the SGSN always sends Delete PDP Context Request towards the GGSN when receiving Cancel Location, in some cases the result may be that perfectly healthy PDP Contexts are deleted, user data packets are lost and the MS has to re-initiate PDP Context Activation implying unnecessary signalling.

If the SGSN never sends Delete PDP Context Request towards the GGSN when receiving Cancel Location from the HLR, the result may be hanging PDP Contexts in GGSN.

2. Problem description 

The Cancel Location message from the HLR to the old SGSN is sent at ISRAU and at IMSI /P-TMSI Attach (also at HLR Initiated Detach, which is not of interest here). The Cancel Location includes the parameter Cancellation Type. In both Attach and in ISRAU, the Cancellation Type parameter is set to “Update Procedure” in the Cancel Location.

· At IMSI /P-TMSI Attach, the old SGS shall send Delete PDP Cxt if there are active PDP Contexts.

· At ISRAU, the old SGSN shall not send Delete PDP Context Request

The old SGSN will normally not send Delete PDP Context Request at ISRAU, since the old SGSN is in such a state as to know that an ISRAU is ongoing and that the PDP Contexts in the GGSN will be handled by the new SGSN. 

There can be cases where the old SGSN has no means to determine that the Delete PDP Context Request message shall not be sent. Such a case is when the MS makes an ISRAU to a “new SGSN”, but fails and goes back to the SGSN where the MS was previously registered.

Figure 1 describes such a case.
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Figure 1.

1. MS makes RAU Request to new SGSN

2. When SGSN Context Request is sent, a timer is started in the old SGSN to keep the context.

3. ISRAU is proceeding normally until the RAU Accept is sent back to the MS. The RAU Accept does not reach the MS.

4. The MS goes back to the old SGSN and makes RAU Request using the old RAI before the timer has expired in the old SGSN.

5. The old SGSN has the MS contexts stored and sends Update PDP Cxt to the GGSN and Update Location to the HLR.

6. The HLR sends Cancel Location to the “new SGSN”, with Cancellation Type parameter set to “Update Procedure”.

7. Since the “new SGSN” is not aware of that the MS has made an ISRAU to the old SGSN (an SGSN Context Req was not received), the “new SGSN” behaves rather as in an Attach and sends Delete PDP Cxt to the GGSN. 

8. The GGSN deletes the PDP Cxt and the MS in the “old SGSN” can’t use the PDP Cxt.

The result from the scenario shown in figure 1 is that the PDP Contexts, which should be used by the MS in the “old” SGSN, will be deleted. If the PDP Contexts are deleted, extensive signalling is required to set up the PDP Contexts again.
There are also other scenarios that will result in erroneously deleted PDP Contexts. If a UE roams from SGSN A to SGSN B, but for some reason interrupts the RAU and moves to SGSN C, there is no way for SGSN B to know if it should send the Delete PDP Context to the GGSN or not, when receiving a Cancel Location from the HLR.
There is no mechanism in the UE that prevents the scenario to happen. The lower layers in the UE selects cell based on radio quality in the cell. Lower layers in the UE is not aware of if different cells belong to different or the same RA. The MM layer has no hysteresis and starts a RAU immediately at receiving new SysInfo from lower layers.
3. Proposal

The problem can be solved by requiring that the GGSN shall not accept a Delete PDP Cxt Request for an existing PDP context from a Control Plane IP address that is not associated with the GTP Tunnel. The GSN shall discard the message. 

A new cause code, 'Illegal request', is defined and the GGSN sends back to the source of the message a Delete PDP Context Response with cause value 'Illegal request'. This will ensure that the SGSN will stop retransmission to the GGSN and locally remove the PDP Contexts.

With the proposed GGSN behaviour, the SGSN should always (except for the ordinary “old” SGSN at ISRAU) send Delete PDP Context, in order to avoid hanging PDP Contexts.

As seen in figure 1, this proposal will ensure that the Delete PDP Context Request from the “new SGSN” will not be accepted, since GGSN will have stored the Control Plane IP address for the “old SGSN”. 

This proposal is aligning 29.060 with the method for handling of GTP Tunnels in 23.060. According to 23.060, at ISRAU, the new SGSN shall always first send an Update PDP Context, to establish the GTP Tunnel. Only after that, the new SGSN may send Delete PDP Context Request, in case the new SGSN needs to remove a PDP Context.
In 23.060, chapter 6.9.1.2.2 "Inter SGSN Routing Area Update", it states that the SGSN must first send Update before a Delete can be sent to the GGSN at ISRAU:
”If the new SGSN is unable to support the same number of active PDP contexts as received from old SGSN, the new SGSN shall first update all contexts in one or more GGSNs and then deactivate the context(s) that it cannot maintain as described in subclause "SGSN-initiated PDP Context Deactivation Procedure". This shall not cause the SGSN to reject the routeing area update.”
This indicates a requirement on the GGSN that it shall not accept a Delete PDP Context from another SGSN Control Plane IP Address than the one that has been handshaked at Create or Update PDP Context Request/Response.
4. Backwards compatibility

It is important that the proposal is implemented also in earlier releases. Else there may be scenarios where an earlier release SGSN may send Delete PDP Context Request from an IP address different from Control Plane IP address that is associated with the GTP Tunnel. This is currently not explicitly prohibited in the 29.060 specification. If this happens, the Delete Request would not be accepted in a new GGSN that implements the proposed behaviour. 

5. Conclusion and recommendation

Ericsson proposes that the solution described here is introduced in 29.060 back to Release 99 and that the associated CRs (see Tdocs N4-041044, N4-041045, N4-041046, N4-041047) are accepted.
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