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	Reason for change:
	When there is a S1-U path failure between a SGW (or a SGW-U) and eNB,  there is lack mechanism to report such failure to the MME, so that the MME can avoid to select a SGW assoiciated with a S1-u path failure in the subsequent signalling for another UE, and without such mechanism, it is also difficult for the MME to restore the PDN connection which is associated with a failed S1-u path, e.g. by triggering a SGW relocation procedure, if such alternative SGW is available.

It is proposed that the SGW (or a SGW-C) shall report such S1-u path failure to the MME so that an alternative SGW thus S1-U path can be selected. 

The S1-u path failure is reported via introducing a new cause code.

The new cause code will be included in the Create Session Response message at an S1 handover with SGW relocation procedure and/or in the Modify Bearer Response message at a Service Request procedure. Upon deciding to delete bearer context, the SGW can also report such S1-u path failure. The SGW can also report such user plane failure also via Downlink Data Notification message.

The MME shall store such S1-u path failure information and avoid to use such S1-u path for the subsequent UE/PDN Connections, and if possible, perform a SGW relocation procedure for those UE/PDN connections affected by the S1-u path failure.
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	Consequences if not approved:
	S1-u path failure can not be reported in time, and the MME will select the default SGW for the eNB with the broken S1-u link resulting in a failed connection. 
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* * * First Change * * * *
[bookmark: _Toc501544398][bookmark: _Toc501544403]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. 
The network node, e.g. the MME, may also perform relevant restoration procedure(s) if the S1-U path failure notification feature is specified in the following subclause(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.
* * * 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 subclause 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 Sx 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 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 Sx 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 sessions are affected by the user plane path failure.
An SGW-C may support S1-U path failure notification feature as specified in subclause 20.3.4a. 
* * * Next Change * * * *
20.3.5	SGW functionality
20.3.5.1	S1-U path failure
An SGW, with or without CUPS support, may optionally support the following S1-U path failure notification feature. 
If the feature is supported and deployed in the network, after detecting a S1-U user plane path failure:
-	If the SGW decides to keep the bearer contexts associated with the failed path (e.g. when the operator configurable maximum path failure duration timer has not been expired), the SGW shall notify the MME of the S1-U path failure in the subsequent signalling procedures associated with those PDN Connections are affected by the failed S1-U path as follows: 
-	the SGW shall reject the Create Session Request message in an S1 handover with SGW relocation procedure if S1-u path has failed between the target eNB and the SGW, with the cause code "S1-U Path Failure";
 -	the SGW shall reject the Modify Bearer Request or the Modify Access Bearer Request message in a Service Request procedure if S1-u path has failed between the serving eNB and the SGW, with the cause code "S1-U Path Failure";
-  	at reception of Downlink packets, the SGW shall send a Downlink Data Notification message with the cause code "S1-U Path Failure".
-	If the SGW decided to delete the bearer contexts associated with the failed path, the SGW includes a cause code "S1-U path failure" in the Delete Bearer Request message.
* * * Next Change * * * *
20.3.6	MME functionality
20.3.6.1	S1-U path failure
An MME may optionally support the following S1-U path failure notification feature. 
If the feature is supported and deployed in the network, after receiving the cause code "S1-U Path Failure" in a Create Session Response or a Modify Bearer Response or a Downlink Data Notification message, the MME shall: 
[bookmark: _Hlk519100107][bookmark: OLE_LINK25]- 	the MME shall derive the S1-u path information (e.g. the eNB and the SGW) from the UE Context and mark it as failure, and the MME shall store such information for a configurable period, and before the configured period is expired; 
 -	the MME shall avoid selecting the SGW with a failed S1-u path for the next PDN Connection Creation procedure and the next mobility procedure with SGW relocation; 
-	the MME shall also perform an SGW relocation procedure at a Service Request procedure for the PDN Connection(s) associated with failed S1-u path failure as specified in subclause 5.10.4 of 3GPP TS 23.401[15].
-	the MME shall perform an SGW relocation procedure for all active PDN Connections associated with the failed S1-u path failure as specified in subclause 5.10.4 of 3GPP TS 23.401[15].
-	the MME shall deactivate the corresponding PDN connections using the "reactivation requested" cause value as specified in clause 5.10.3 of 3GPP TS 23.401 [15] if it receives a Delete Bearer Request with the cause "S1-U Path Failure".

* * * Next Change * * * *
[bookmark: _Toc517459792]22	Downlink Data Notification Handling at MME/S4 SGSN
If the MME/S4 SGSN receives a Downlink Data Notification message from the SGW as a result of the SGW having received an Error Indication message from the eNodeB/RNC or S4-SGSN over S4 User Plane, the MME/S4 SGSN should perform the following:
-	If the UE is in IDLE state, upon receipt of the Downlink Data Notification message, the MME/S4 SGSN shall perform the Network Triggered Service Request procedure as specified in 3GPP TS 23.060 [5] and 3GPP TS 23.401 [15].
-	If the UE is in CONNECTED state, upon receipt of the Downlink Data Notification message, the MME shall perform S1 Release procedure and perform Network Triggered Service Request procedure as specified in 3GPP TS 23.401 [15]. 
-	If the UE is in CONNECTED state, upon receipt of the Downlink Data Notification message and Direct Tunnel is used, the S4-SGSN shall perform Iu Release procedure and perform Network Triggered Service Request procedure as specified in 3GPP TS 23.060 [5] if the cause value included in Downlink Data Notification is "Error Indication received from RNC/eNodeB/S4-SGSN", 
-	If the UE is in CONNECTED state, upon receipt of the Downlink Data Notification message and Direct Tunnel is not used, the S4-SGSN should re-establish all of the S4-U bearers of this UE if the cause value included in Downlink Data Notification is "Error Indication received from RNC/eNodeB/S4-SGSN".
Upon receipt of a Downlink Data Notification message from the SGW, caused by an Error Indication message received from the MME over the S11 User Plane, the MME should perform the following if the UE is known by the MME:
-	If the UE is in IDLE state, the MME shall perform the Network Triggered Service Request procedure as specified in 3GPP TS 23.401 [15].
-	If the UE is in CONNECTED state, the MME may perform an S1 Release procedure and a Network Triggered Service Request procedure as specified in 3GPP TS 23.401 [15], or as an alternative, the MME may keep the existing S1 signalling connection and just send a Modify Bearer Request message to the SGW to re-establish the S11-U tunnel.
If the MME receives a Downlink Data Notification message from the SGW as a result of the SGW having detected a S1-U path failure, and if the MME supports S1-U path failure notification feature, the MME shall behave as specified in subclause 20.3.6. 
* * * End of Changes * * * *


