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	Reason for change:
	When Path failure report from I-UPF or UPF 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 PDU sessions and potential re-establishing PDU sessions 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. 

The problem is also applicable for the S1-U path failure standard defined behavior (delete the impacted PDN connections)

So, it is proposed, if the path in failure is towards 5G-AN, the (I/V)-SMF may maintain the affected PDU sessions but deactivate user plane resource, i.e. removing DL TEID, changing Apply Action in the DL FAR to BUFF and NOCP; and to reduce possible charging discrepency, I/V-SMF may trigger Pause of Charging over control plane and user plane.


	
	

	Summary of change:
	To enhance the SMF behavior to maintain PDU sessions affected by user plane path failure where the path is towards 5G-AN while to deactivate user plane resource (by modifying corresponding PFCP sessions) and trigger Pause of charging towards (H-)SMF and PSA UPF if supported by the UPF and applicable if it is a I/V-UPF. 


	
	

	Consequences if not approved:
	Existing SMF behavior upon a GTP-U path failure towards 5G-AN unnecessarily leads massive amount of signalling over the network for deleting affected PDU sessions and potential re-establishing those PDU sessions.
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[bookmark: _Toc19709733][bookmark: _Toc27253008][bookmark: _Toc44856096][bookmark: _Toc44857984][bookmark: _Toc51840309][bookmark: _Toc73952324]5.4	Restoration Procedures upon User Plane Path Failure
Upon detecting a GTP-U user plane path failure as specified in clause 5.2.2, the UPF shall report the user plane path failure to the SMF, by sending a PFCP Node Report Request (see 3GPP TS 29.244 [4]) 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. The UPF should also notify the GTP-U user plane path failure via the Operation and Maintenance system.
When the SMF receives the PFCP Node Report Request with a User Plane Path Failure Report, the SMF may:
-	delete the PDU session contexts associated with the path in failure; or
-	maintain the PDU session contexts associated with the path in failure during an operator configurable maximum path failure duration. The SMF shall delete the PDU session contexts associated with the path in failure if the path is still down when this duration expires; or.
- 	maintain the PDU session contexts associated with the path in failure and deactivate corresponding user plane resource, e.g., removing DL F-TEID, if the path in failure is towards 5G-AN.
NOTE 1:	During transient path failures (e.g. path failures not exceeding few minutes at most), maintaining the PDU session contexts associated with the peer's IP address enables the delivery of end user services (when the path is re-established again) and this also avoids unnecessary signalling in the network for restoring those PDU sessions.
NOTE 2:	It is not intended to maintain PDU session contexts during long path failures (e.g. exceeding few minutes at most) as this would imply undesirable effects like undue charging.
When deciding to delete the PDU session contexts associated with the path in failure, the SMF shall modify or delete the affected PFCP sessions in the UPF.
NOTE 3:	The SMF need to take care to smoothen the signalling load towards the UPF if a large number of PFCP sessions are affected by the user plane path failure.
When deciding to maintain the PDU session contexts associated with the user plane path in failure where the path is towards the 5G-AN, the I/V-SMF may also trigger Pause of Charging as specified in clause 4.4.4 of 3GPP TS 23.502 [5] for each of PDU sessions associated with the user plane path in failure, and if both the (I/V-)SMF and the (I/V-)UPF support Pause of Charging at User Plane Path failure feature, the I/V-SMF may request the I/V-UPF to notify Pause of Charging towards the upstream GTP-U entity in the PFCP Node Report Response message as specified in clause 5.30.xx of 3GPP TS 29.244 [4], in addition to deactivate user plane resource towards 5G-AN by modifying PFCP sessions associated with a failed user plane path, e.g. removing DL F-TEID.
* * * End of Changes * * * *


