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Abstract:
In this paper we describe the use case where the MME suffers with partial failure and sends Delete PDN Connection Set request. This cleans up the resources in PDN GW and Serving GW. However SGSN is not aware of the failure and thus assumes that UE is still connected to PDN connections. Therefore UE can be out of service for long periods (until some UE specific signalling is triggered between SGSN and SGW). We propose a solution to solve this situation by sending Delete Bearer Request from SGW for the ISR enabled UEs.

Introduction:

When a UE has ISR enabled, the MME and SGSN share the UE context. When MME failure occurs, the peer nodes (SGSN and SGW) become aware of the failure as Restart Counter is incremented (if MME restarts) or due to loss of GTP Echo Responses (if MME does not restart). When network based restoration is not enabled, the SGW and SGSN clean up the MME related context, but the PDN connection stays on.
However during the partial failure of MME (when SGW and PGW support partial failure handling), the MME sends a Delete PDN Connection Set message to SGW. The SGW sends the Delete PDN Connection Set message to the PGW. The PGW and SGW clean up all the PDN connections associated with the ID received in the Delete PDN Connection Set message.

However the SGSN cannot detect the partial failure. The SGSN is not aware that the UE related context has been cleaned up in SGW and PGW. Therefore UE is left with unusable PDN Connection for as long as the UE does not initiate a service request or inter-SGSN or inter SGW RAU/TAU procedure.
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The figure above specifies the scenario under which the UE is left with a hanging PDN connection. 
· The UE has ISR active. This means that the MME and SGSN contain active context for the UE. The MME, SGW and PGW are capable of handling partial failure. The CS-ID has been exchanged already between MME, SGW and PGW.

· MME fails partially, the UE context is lost. The MME sends Delete PDN connection set request indicating that the connection set belonging to the UE has been lost (along with other UE contexts).

· The SGW relays the Delete PDN Connection Set Request. It also cleans up the UE context corresponding to the CS-ID.

· The PGW also cleans up the PDN connection corresponding to the CS-ID. The Delete PDN Connection Set response completes the procedure.

· SGSN is not aware of any of this:

· GTP peer failure has not occurred

· SGW does not intimate clean up of UE context to SGSN

The PDN connections remain in hanging state as long as SGSN is not triggered to communicate with SGW. This can occur only when:

· Inter SGSN or inter SGW RAU procedure

· UE initiated service request procedure

Therefore an inactive UE (e.g. UE which does not generate any IMS calls) may remain unreachable forever if it never moves.

Proposal:

When the SGW receives the Delete PDN Connection Set request from MME, the SGW can in parallel:
· Send the Delete PDN Connection Set Request to PDN GW (according to current specification)

· Clean up SGSN by sending Delete Bearer Request towards the SGSN.

The SGSN now cleans up the UE context. Therefore the next time any signalling is received from the UE (e.g. Periodic RAU), the UE gets re-attached.

The 29.274 CR0173 specifies proposes the above mentioned solution. 

_1374499285.vsd
UE


MME


SGSN


SGW


PGW


ISR enabled UE with atleast 1 PDN connection


Partial Failure at MME


Delete Connection Set Request


Delete Connection Set Request


UE PDN Connection is deleted


UE context is deleted


Delete Connection Set Response


Delete Connection Set Response


Hanging PDN Connection unless SGSN



