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	Reason for change:
	It is needed to documet user plane path recovery procedure to align stage 3 as specified in TS 29.244. 

Rename Sx session to PFCP session.

It is proposed to keep PDN connection/bearer context for a user plane path failure towards RAN.


	
	

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

Rename Sx to PFCP.

It is proposed to keep PDN connection/bearer context for a user plane path failure towards RAN.
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* * * First Change * * * *
[bookmark: _Toc19630465][bookmark: _Toc27226669][bookmark: _Toc36115850][bookmark: _Toc90129743][bookmark: _Toc19630470][bookmark: _Toc27226674][bookmark: _Toc36115855][bookmark: _Toc90129748][bookmark: _Toc19709733][bookmark: _Toc27253008][bookmark: _Toc44856096][bookmark: _Toc44857984][bookmark: _Toc51840309][bookmark: _Toc73952324]20.3.1	General
GTP-U entities shall support detection of path failure by using Echo Request / Echo Response messages in the following way. A path counter shall be reset each time an Echo Response is received on the path and incremented when the T3-RESPONSE timer expires for any Echo Request message sent on the path. The path shall be considered to be down if the counter exceeds N3-REQUESTS.
Upon detecting a path failure, the network node should notify the failure via the Operation and Maintenance system and may either
-	delete the bearer contexts associated with the path in failure; or
-	maintain the bearer contexts associated with the path in failure during an operator configurable maximum path failure duration. The network node shall delete the maintained resources if the path is still down when this duration expires.

An MME may also perform relevant restoration procedure(s) if the S1-U path failure notification feature as specified in the following clause(s) is supported.
NOTE 1:	During transient path failures (e.g. path failures not exceeding few minutes at most), maintaining the bearer contexts associated with the peer's IP address enables the delivery of end user services (when the path is reestablished again) and also avoids unnecessary signalling in the network for restoring those bearers.
NOTE 2:	It is not intended to maintain bearer contexts during long path failures (e.g. exceeding few minutes at most) as this would imply undesirable effects like undue charging.
-	maintain the PDN connection/bearer contexts associated with the path in failure if the path in failure is towards a RAN. When CUPS applicable and the PDN connection is maintained, the SGW-C shall send a PFCP Session Modification Request message with changing Apply-Action from FORW to BUFF and NOCP for each affected PFCP session. 
NOTE x:	This approach (as above for user plane path failure towards a RAN) allows to maintain the PDN session even for non-transient path failures. The pause of charging (as specified in specified in clause 5.3.6A of 3GPP TS 23.401 [15]) ensures that there is no undue charging. 
An MME may also perform relevant restoration procedure(s) if the S1-U path failure notification feature as specified in the following clause(s) is supported.

* * * Next Change * * * *
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;
-	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;
-	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.

* * * End of Changes * * * *


