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* * * First Change * * * *

4.4
SMF Restoration Procedures 
4.4.1
General

When a SMF fails, all its PDU session contexts and PFCP associations affected by the failure may become invalid and may be deleted.

If F-TEID allocation is performed in the SMF, the SMF should ensure as far as possible that previously used F-TEID values are not immediately reused after a SMF restart, in order to avoid inconsistent TEID allocation throughout the network.

NOTE:
This is to ensure that F-TEIDs are not reused until earlier PDU sessions using them are released.
If UDSF is deployed, a SMF can store the UE Contexts releated to PDU sessions in the UDSF. If a SMF failure is detected, it gives the possibility to move N4 sessions affected by the failed SMF to a backup SMF, with the assistance from UDSF.

4.4.2
Restoration Procedure for SMF Restart

During or immediately after a SMF Restart, the SMF shall place local SMF-C Recovery Time Stamp value in all Heartbeat Request/Response and PFCP Association Setup Request/Response Messages.

The UPF will receive the SMF recovery time stamps in PFCP Association Setup Request/Response and PFCP heartbeat requests/responses. 

When a UPF detects that the SMF has restarted (as specified in subclause 4.2), the UPF shall delete all session contexts and the PFCP association context affected by the restart that it may have stored. When the UPF receives a GTP‑U PDU not matching any PDRs, it shall discard the GTP‑U PDU and return a GTP error indication to the originating node (e.g. other UPF, gNB or N3IWF).
4.4.3
Restoration Procedure for SMF Failure without Restart

When a UPF detects that a SMF is not reachable for a preconfigured time, the UPF shall delete all the session contexts and the PFCP association context affected by the SMF failure that it may have stored.
* * * Next Changes * * * *

4.4.x
Move N4 Sessions to a Backup SMF with UDSF Assistance
An UDSF can be deployed to cache UE contexts releated to PDU sessions. For a SMF failure, it gives the possiblity to move affected N4 sessions to a backup SMF, with the assistance from UDSF.

Operator may configure one or more SMF as backup SMF(s) for a dedicated SMF, and such backup SMF(s) are configured in a proper way to take over the resources belonging to the original SMF when it is failed.

If a failure of the original serving SMF is detected, the backup SMF is triggered to take over the N4 sessions affected by the failed SMF.  With the assistance from UDSF, the backup SMF retrieves the UE contexts including the N4 session information, and sends a request to the UPF to update the N4 session, e.g. using the PFCP Session Modification procedure. The backup SMF may also use the retrived information to update the association between SMF and other NFs, e.g. AMF/UDM/PCF.

The N4 sessions affected by the failed SMF might be distributed to several backup SMFs, as per operator policy. Once the N4 session transfer is completed, the PDU session is restored in the new SMF, i.e. the backup SMF.
* * * End of Changes * * * *

