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1. Introduction
In the TR the subclause on SGW-C failure without restart is empty.
2. Reason for Change
A proposed solution for SGW-C failure without restart is added. In a way that does not effect  legacy nodes.
4. Proposal

It is proposed to agree the following changes to 3GPP TR 29.844 0.4.0.
* * * First Change * * * *

5.2.3.1
SGW-C failure without restart - Solution #1, clear resources
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Figure 5.2.3.1-1: SGW-C failure without restart, clear resources
1)
When a SGW-C fails and does not restart, all its session contexts affected by the failure become invalid and may be deleted.
2)
When the SGW-U detects that the SGW-C does not reply to any message, after an operator specific time the PGW-U shall interpret this as path failure and delete all session contexts affected by the SGW-C failure. When the PGW-U receives a GTP-U PDU from other nodes (such as eNB, PGW-U) for which no user plane context exists, it shall discard the GTP-U PDU and return an error indication. 

When the MME detects that a peer SGW-C has failed it shall as a default delete all PDN connection table data/MM bearer contexts associated with the peer node that has failed as well as freeing any internal MME resources associated with those PDN connections. The MME may optionally perform other implementation specific actions such as to clear external resources (e.g. S1-MME messages to clear eNodeB resources) or more advanced forms of restoration; 
When a PGW detects tha a peer SGW has failed it  shall it shall delete all PDN connection table data/MM bearer contexts associated with the peer node that fails as well as freeing any internal PGW-C resources associated with those PDN connections The PGW-C shall initated Sx session termination request messages to all effected PGW-U effected  by the SGW-C failure. The PGW-C may optionally perform other implementation specific actions such as messages to clear other external resources (e.g. PCC messages); 

5.4.3.1.2
 Evaluation and conclusion

Pros:
-
No new impacts on the existing S11 / S5 /S4 interfaces and GTP-C protocol.

Cons:
-
All the affected PDN connections have to be re-established, resulting in potential signalling storm on Sxa, Sxb, S4, S5 and S11.

* * * Next Change * * * *

5.2.3.x
SGW-C failure without restart - Solution #2, restore PDN connection
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Figure 5.2.3.x-1: SGW-C failure without restart, 
1)
When a SGW-C fails and does not restart, all its session contexts affected by the failure become invalid and may be deleted.
2)
When the SGW-U detects that the SGW-C does not reply to any message, after an operator specific time the PGW-U shall interpret this as path failure and delete all session contexts affected by the SGW-C failure. When the PGW-U receives a GTP-U PDU from other nodes (such as eNB, PGW-U) for which no user plane context exists, it shall discard the GTP-U PDU and return an error indication. 


When the MME detects that a peer SGW-C has failed it shall follow the procedures specified in TS 23.007 [6] clause 27 to restore the PDN connections affected by the SGW failure, if the MME and the PGW support these procedures.
When a PGW-C detects tha a peer SGW-C has failed it shall follow the procedures specified in TS 23.007[6] clause 27 to restore the PDN connections affected by the SGW-C failure, if the MME/S4-SGSN and the PGW-C support these procedures.

5.4.3.1.2
 Evaluation and conclusion

Pros:
-
No new impacts on the existing S11 / S5 /S4 interfaces and GTP-C protocol but the procedures specified in TS 23.007[x] clause 27 have to be supported by  the MME and the PGW-C.

Cons:
-
The procedures specified in TS 23.007 [6] clause 27 have to be supported by the MME and the PGW-C.

* * * End of Changes * * * *
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