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1. Introduction
Solution for PGW-U failure with and without restart in TS 29.844 is missing 
2. Reason for Change
Provide a Solution for TDF-C failure with restart.
4. Proposal

It is proposed to agree the following changes to 3GPP TS 29.844 0.3.0.
*******
* * * First Change * * * *

5.6.2
Solutions for TDF-C failure with restart
5.6.2.1
TDF-C failure with restart Solution #1, clear resources
5.6.2.1.1
Solution Description
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Figure 5.4.1.1-1: clear of sessions after TDF-C Restart

1)
When a TDF-C fails, all its session contexts affected by the failure become invalid and may be deleted. After it restarts, the TDF-C shall delete all session contexts affected by the restart that it may have stored. The TDF-C shall also increment a local restart counter and shall place local TDF-C restart counter value in all Heartbeat requests/responses messages the TDF-C sends.

2)
When the TDF-U detects that the TDF-C has restarted, the TDF-U shall delete all session contexts affected by the TDF-C restart. When the TDF-U receives a PDU from other nodes (such as PGW-U) for which no user plane context exists, it shall discard the PDU. 

3)
When an PGW-U detects that a peer TDF-U has restarted/no ongoing sessions or does not reply. The PGW-U sends the Sx Session Report Request message to the PGW-C with indication peer node lost sessions. 
4) 
The PGW-C shall acknowledge the reception of the report and shall check status of the TDF. If the PGW-C detects that the TDF has restarted it may initiate the deletion of the PDN connections affected by the restart and may terminate the corresponding sessions on Sx.
Note:
If and how the PGW detects that a TDF has restarted depends on the protocol used on the interface between PGW and TDF.
After an TDF-C restart, the TDF-U may initiate the Sx Setup Procedure to the TDF-C.
5.4.2.1.2
 Evaluation and conclusion

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

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


* * * Next Change * * * *

5.6.2
Solutions for TDF-C failure without restart
5.6.2.1
TDF-C failure without restart Solution #1, clear resources

5.6.2.1.1
Solution Description
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1)
When a TDF-C fails, all its session contexts affected by the failure become invalid and may be deleted. After it restarts, the TDF-C shall delete all session contexts affected by the restart that it may have stored. The TDF-C shall also increment a local restart counter and shall place local TDF-C restart counter value in all Heartbeat requests/responses messages the TDF-C sends.

2)
When the TDF-U detects that the TDF-C does not reply, the TDF-U shall treat this in the same way as pathfailure between TDF-C and TDF-U. TDF-U may delete all effected sessions.
3)
When an PGW-U detects that a peer TDF-U has restarted/no ongoing sessions. The PGW-U sends the Sx Session Report Request message to the PGW-C with indication peer node lost sessions. 
4) 
The PGW-C shall acknowledge the reception of the report and  shall check the status of TDF. If the PGW-C detects that the TDF is down/does not reply. It may initiate the deletion of the PDN connections and may terminate the sessions effected by the TDF restart.
If and how the PGW detects that a TDF is down depends on the protocol used on the interface between PGW and TDF.
5.4.2.1.2
 Evaluation and conclusion

Pros:
-
No new impacts on the existing interfaces.

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

* * * End of Changes * * * *
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