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* * * First Change * * * *

4.3.4
Restoration Procedure for Intermediate UPF Restart

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

After an Intermediate UPF restart, the PFCP association between the SMF(s) and the Intermediate UPF has to be re-established. 

The restoration of the PFCP sessions may start immediately after the PFCP association setup procedure:

-
if the restoration is supported in the SMF on a proactive basis, the SMF may start re-establishing PFCP sessions matching any PDRs.

-
if the restoration is supported in the SMF on a reactive basis: 

-
the SMF shall establish an PFCP session with a wildcarded PDR to instruct the Intermediate UPF to forward G-PDU packets which are not matching any other PDRs to the SMF (to a F-TEID uniquely assigned in the SMF for this PFCP-u tunnel); or the intermediate UPF can initiate an PFCP Session Report procedure, towards SMF, to send an Error Indication Report including the target F-TEID and source IP address of the received G-PDU.
-
upon receipt of G-PDUs from this PFCP-u tunnel, the SMF shall then check if it has an active session for each received G-PDU packet:

-
if so, the SMF shall perform the PFCP Session establishment procedures to re-establish the corresponding PFCP sessions in the Intermediate UPF;

-
otherwise the SMF shall generate a GTP-U Error Indication with a destination address set to the source IP address of the received G-PDU, and send it to the Intermediate UPF. The Intermediate UPF shall forward this GTP-U Error Indication transparently. The SMF shall delete the G-PDU after the check for active sessions.
-
upon receipt of Error Indication Report including the target F-TEID, the SMF shall then check if it has an active session for this target F-TEID:
-
if so, the SMF shall perform the PFCP Session establishment procedures to re-establish the corresponding PFCP sessions in the Intermediate UPF;

-
otherwise the SMF shall generate a GTP-U Error Indication with a destination address set to the source IP address of the received source IP address of G-PDU, and send it to the Intermediate UPF. The Intermediate UPF shall forward this GTP-U Error Indication transparently. 
NOTE 1:
The UPF can filter the G-PDU packets with same target F-TEID and send only one such G-PDU or Error indication Report to the Intermediate SMF.

The Intermediate UPF shall not send any Error indication messages for a configurable period after an Intermediate UPF restart when the Intermediate UPF receives G-PDU not matching any PDRs.

NOTE 2:
If restoration on a reactive basis is used, the period needs to be longer than the time required by the SMF to detect the UPF restart, to establish the PFCP association and provision the wildcarded PDR. Otherwise, the period needs to be longer than the time required by the SMF to restore all the PFCP sessions on a proactive basis.

Editor's Note:
Branching point and uplink classifier are FFS.
* * * End of Changes * * * *

