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	Reason for change:
	When Path failure report from SGW-U due to RAN failure, i.e. path in failure is towards RAN, it seems suboptimal to delete the associated PDU sessions, since the UE may re-enter the network from the overlapping cells or moving to the cells connected with the other available RAN, while deleting PDN connection and potential re-establishing PDN connection result in massive amount of signalling over network.

In reality, RAN is either deployed with or without overlapping cells: 
-	if RAN is deployed with overlapping cells (often in Urban areas), the UEs in CONNECTED state before RAN failure can re-enter the network via the overlapping cells or even moving to 4G, from that sense, it’s good to keep the PDU sessions instead of deleting. 
-	if RAN is deployed without overlapping cells (often in Rural areas), the PDU session deletion procedure won't be able to reach the UEs due to RAN failure, except additional signaling load for nothing. 

So, it is proposed, if the path in failure is towards RAN in EPS and GPRS and when CUPS applies, the affected PDU sessions may be maintained though the Apply Action in the DL FAR is changed from FORW to BUFF and NOCP, so that a DDN will be triggered for any subsequent DL packets.

And if the failed user plane path becomes recovered, upon reporting user plane path recovery, the SGW-U will also indicate to the SGW-C that the Apply Action in the DL FAR is changed from BUFF and NOCP to FORW.   


	
	

	Summary of change:
	Document user plane path recovery procedure to align stage 3 as specified in TS 29.244. 

Introduce Enhanced handling at User Plane Path Failure (EUPPF) feature to improve Sxa signalling to avoid massive amount of PFCP Session Modification signalling to change Apply-Action. 


	
	

	Consequences if not approved:
	Massive Sxa signalling to modify PFCP sessions at a user plane path failure.   
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[bookmark: _Toc19630470][bookmark: _Toc27226674][bookmark: _Toc36115855][bookmark: _Toc90129748][bookmark: _Toc19709733][bookmark: _Toc27253008][bookmark: _Toc44856096][bookmark: _Toc44857984][bookmark: _Toc51840309][bookmark: _Toc73952324]20.3.4	With Control and User plane Separation of SGW or PGW nodes
With a split SGW or PGW (see 3GPP TS 23.214 [42]), user plane path failure detection and handling shall be supported as specified in clause 20.3.1 with the following additional requirements:
-	upon detecting a GTP-U user plane path failure, the SGW-U or PGW-U shall report the user plane path failure to the SGW-C or PGW-C respectively, by sending an PFCPSx Node Report Request (see 3GPP TS 29.244 [43]) including a User Plane Path Failure Report with the IP address of the remote GTP-U peer(s) towards which a failure has been detected;
-	When both the SGW-C and the SGW-U support the EUPPF feature as specified in clause 5.xx of 3GPP TS 29.244 [43] and when the user plane path in failure is towards a RAN in EPS and GPRS, the SGW-U shall set the APSMPFI flag to "1" in the PFCPNRReq-Flags IE together with a User Plane Path Failure Report in the PFCP Node Report Request message to indicate to the SGW-C that all PFCP sessions associated with the failed user plane path are to be modified by the SGW-U, i.e. the Apply-Action in the FAR containing F-TEID that had been allocated by the corresponding peer GTP-U entity is to be changed from FORW to BUFF and NOCP.
-	upon detecting a failed GTP-U user plane path become recovered, the SGW-U or PGW-U shall report the user plane path recovery to the SGW-C or PGW-C respectively, by sending an PFCP Node Report Request (see 3GPP TS 29.244 [43]) including a User Plane Path Recovery Report with the IP address of the remote GTP-U peer(s) associated with the user plane path recovered;
-	When both the SGW-C and the SGW-U support the EUPPF feature as specified in clause 5.xx of 3GPP TS 29.244 [43] and when the failed user plane path towards a RAN in EPS and GPRS become recovered, the SGW-U shall set the APSMPRI flag to "1" in the PFCPNRReq-Flags IE together with a User Plane Path Recovery Report in the PFCP Node Report Request message to indicate to the SGW-C that all PFCP sessions associated with the recovered user plane path are to be modified by the SGW-U, i.e. the Apply-Action in the FAR containing F-TEID that had been allocated by the corresponding peer GTP-U entity is to be changed changed from BUFF and NOCP to FORW.
-	upon being notified about the user plane path failure, when deciding to delete the bearer contexts associated with the path in failure, the SGW-C or PGW-C shall modify or delete the affected PFCPSx sessions in the SGW-U or PGW-U.
NOTE:	The SGW-C and PGW-C need to take care to smooth the signalling load towards the SGW-U and PGW-U if a large number of Sx PFCP sessions are affected by the user plane path failure.
An SGW-C may support S1-U path failure notification feature as specified in clause 20.3.5.
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