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* * * First Change * * * *

the following clauses should be between 17.1 and 17.1A
17.1a
Restart of the PGW-C 

17.1a.1
PGW-C failure
When a PGW-C fails, all its Bearer, session contexts and Sx Associations affected by the failure become invalid and may be deleted. 
If F-TEID allocation is performed in the PGW-C, the PGW-C should ensure as far as possible that previously used F-TEID values are not immediately reused after a PGW-C restart, in order to avoid inconsistent TEID allocation throughout the network.
NOTE:
This is to ensure that F-TEIDs are not reused until earlier PDN connections using them are released.
17.1a.2
Restoration Procedures

After a PGW-C restart, the PGW-C shall delete all MM Bearer and session contexts, and Sx Associations affected by the restart that it may have stored.
During or immediately after a PGW-C Restart, the PGW-C shall place local PGW-C Recovery Time Stamp value in all Heartbeat Request/Response and Sx Association Setup Request/Response Messages.

17.1b
Restart of the PGW-U

17.1b.1
PGW-U failure

When a PGW-U fails, all its Session contexts and Sx Associations affected by the failure become invalid and may be deleted.

If F-TEID allocation is performed in the PGW-U, the PGW-U shall ensure that previously used F-TEID values are not immediately reused after a PGW-U restart, in order to avoid inconsistent TEID allocation throughout the network and to enable the restoration of Sx sessions affected by the failure. How this is ensured is implementation specific.
17.1b.2
Restoration Procedures

During or immediately after an PGW-U Restart, the PGW-U shall place local PGW-U Recovery Time Stamp value in all Heartbeat Request/Response and Sx Association Setup Request/Response Messages.

Immediately after the re-establishment of an Sx association between the PGW-C and the PGW-U, the PGW-C may start restoring Sx sessions in the PGW-U.

NOTE :
Restoring Sx sessions in a PGW-U on a reactive basis (like defined for an SGW-U restart in subclause 16.1A.y) is not supported in this release. In some cases, a restarted PGW-U cannot determine from the UE IP address the CP function reponsible for an incoming packet for which no session exists, e.g. when a UP function is controlled by multiple CP function for the same APN and when the UE IP address was assigned by the PDN. 
* * * Next Change * * * *

17.1A.x
PGW-C Failure

The PGW-U will receive the PGW-C recovery time stamps in Sx Association Setup Request/Response and PFCP heartbeat requests/responses.

When a PGW-U detects that a peer PGW-C has restarted, the PGW-U shall delete all session contexts and the Sx association contexts affected by the restart that it may have stored.
17.1A.y
PGW-U Failure

The PGW-C will receive the PGW-U recovery time stamps in Sx Association Setup Request/Response and PFCP heartbeat requests/responses.

Immediately after the re-establishment of an Sx association between the PGW-C and the PGW-U, the PGW-C may start restoring Sx sessions in the PGW-U.

The PGW-U shall not send Error indication message for a configurable period after an PGW-U restart when the PGW-U receives G-PDU not matching any PDRs.

* * * End of Change * * * *

