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Introduction

This contribution analyses the impact of the Error Indication from the GGSN if direct tunnel enabled and presents one solution to the GGSN Failure without any RNC update.

Discussion
After the GGSN Recovery, the SGSN can’t detect the GGSN failure for PDP contexts using OTS if there isn’t any Echo Detection Mechanism on the Gn control plane. Therefore, the SGSN will maintain some PDP contexts as active although they have been deleted by the recovered GGSN.
What’s more, the RNC can detect the exception when there is any uplink user data transmission or the user plane path detection mechanism enabled. Otherwise, the similar situation will happen at the RNC where RABs are still maintained while the corresponding PDP contexts have been deleted by the recovered GGSN.
The SGSN detects the exception and recovers from it when one of the following occurs:

1) When RNC receives GTP-U error indication for the last RAB of the Iu connection, then Iu release procedure is executed. Or the inactivity timer expires in RNC and Iu connection is released. After the Iu connection released, the released RAB list is received in Iu release procedure.
In this case, the GTP-U tunnel needs to be established between the GGSN and SGSN in order to be able to handle the downlink packets. So the SGSN-Initiated PDP Context Update procedure will be triggered.

2) If MS tries to send data through the PDP context, then the MS initiated Service Request for the data is received by SGSN at the point when all RABs are established already according to SGSN.
In this case, the SGSN-Initiated PDP Context Update procedure also will be triggered either for checking the status of PDP context from GGSN before the RAB Assignment procedure or informing the re-established GTP-U tunnel information to GGSN after the RAB Assignment procedure complete.
In summary, the GGSN Failure will cause the disaccord of the state of the MS, the RNC, the SGSN, and the GGSN. The different state will cause the SGSN to initiate PDP Context Update Procedure generally before recovery. Obviously, the SGSN can detect the error and recover by the SGSN-Initiated Update PDP Context Procedure if the procedure is robust enough itself. Unfortunately, considering that the signalling exchanged between the SGSN and the GGSN depends on the TEID in the Control Plane, there will be severe errors such as Data Mis-transmission and charging error because the Control Plane TEID of the released PDP Context in the recovered GGSN will be allocated to another new activated PDP context. In such case, the recovered GGSN updates the new activated PDP context by mistake during the SGSN–initiated PDP Context Update Procedure and the SGSN can’t detect anything abnormal.
The natural solution for GGSN Failure requests the RNC to initiate the RAB Release procedure with the error cause - ’Resource Not Available in GGSN’ - when receiving an error indication from the GGSN, so that the SGSN can detect the error and initiate the Deactivation PDP Context procedure to fix it. Obviously, that solution brings the RNC update. Up to now, there isn’t any other update requirement for the RNC except for the GGSN Failure. So any solution without requiring the RNC’s update should be attractive.
According the above discussion, if the SGSN includes IMSI into the Update PDP Context Request when initiating every PDP Context Update procedure for those PDP contexts in which DTI flag set, the above mentioned severe error will never occur and the different state could be accorded eventually without any harm. In our view, this is an easy solution for the GGSN Failure with Direct Tunnel enabled. Therefore, the RNC won’t need to be updated to support Direct Tunnel.
Proposal

It is proposed to assume the modification to TS23.060 according to the discussion above. The CR is described in another document (S2-070075).
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