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	The following problems have been addressed in the Discussion Paper C4-093571 and will be solved by the proposed change in this CR:
1. In case of one of end GTPv2 node has restarted, the SGW need to clear the hanging PDN connections in the other end GTPv2 node.

2. In case of a path break between one of end GTPv2 node and the SGW, the SGW need to clear the hanging PDN connections in the other end GTPv2 node after an operator configurable timer expires.

3. In case there is a GTPv2 protocol error in a positive response message, the SGW need to clear the hanging PDN connections/bearers for the end node who is originating the response message.
4. In case the SGW receives an error indication from PGW, the SGW need to inform MME/S4-SGSN to delete that bearer context.
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	Consequences if 
(

not approved:
	The existing of hanging PDN connections will cause additional signalling load over network, waste of node/network resource, bad end user perception to service and so on.

	
	

	Clauses affected:
(

	16.1.1,16.x,16.x.1,16.x.2,16.x.3, 20.7

	
	

	
	Y
	N
	
	

	Other specs
(

	
	
	 Other core specifications
(

	

	affected:
	
	
	 Test specifications
	

	
	
	
	 O&M Specifications
	

	
	

	Other comments:
(

	


* * * First Change * * * 
16.1.1
Restoration Procedures

After an SGW restart, the SGW shall delete all MM Bearer contexts affected by the restart that it may have stored.

During or immediately after an SGW Restart the SGW shall place local SGW restart counter value in all GTPv2 Echo requests/responses messages and PMIPv6 heartbeat requests/responses the SGW sends.

The SGW will receive the MME restart counter in GTPv2 Echo requests and Echo response messages that the SGW receives from the MME.

The SGW will receive the PGW restart counter in GTPv2 Echo requests/ responses and PMIPv6 heartbeat requests/responses that the SGW receives from the PGW.

When an SGW detects that a peer MME/S4-SGSN has restarted (see clause 18 "GTP-C based restart procedures") it shall delete all PDN connection table data/MM bearer contexts associated with the peer node that fails as well as freeing any internal SGW resources associated with those PDN connections. The SGW should use GTPv2 Delete Session Request message with a proper cause code (indicating the MME/S4-SGSN has restarted) to initiate the deletion for all the PDN connections from that MME/S4-SGSN at the corresponding PGW if there is no other means that PGW can get informed the MME/S4-SGSN has restarted (e.g. the PGW can not receive the MME/S4-SGSN incremented Restart Counter). The SGW may optionally perform other implementation specific actions such as messages to clear other external resources (e.g. PCC messages).
When an SGW detects that a peer PGW has restarted (see clause 18 "GTP-C based restart procedures") it shall delete all PDN connection table data/MM bearer contexts associated with the peer node that fails as well as freeing any internal SGW resources associated with those PDN connections. The SGW should use GTPv2 Delete Bearer Request message with a proper cause code (indicating the PGW has restarted) to initiate the deletion for all the PDN connections from that PGW at the corresponding MME/S4-SGSN if there is no other means that MME/S4-SGSN can get informed the PGW has restarted (e.g. the MME/S4-SGSN can not receive the PGW incremented Restart Counter).
NOTE:
The SGW will have the identity of the MME and PGW currently in use for a PDN connection available in the SGW’s PDN connection table as part of existing EPC procedure.
* * * Second Change * * * 
16.x Handling Hanging PDN Connections/Bearers by SGW

16.x.1 General

An SGW as a node in between MME/S4-SGSN and PGW, by nature, it is possible to detect the hanging PDN connection in the other GTPv2 entity. In case the SGW has detected such situation, it should initiate a cleanup procedure.

16.x.2 Procedures when SGW detects a path break

If there is a path break between MME/S4-SGSN and SGW, i.e. IP connectivity has been lost; the SGW may detect such error using Echo Request/Response mechanism. If the MME/S4-SGSN has been lost, the SGW may delete all PDN connection table data/bearer contexts associated with that MME/S4-SGSN as well as freeing any internal SGW resources associated with those PDN connections after an operator configurable timer, and at the same time SGW may use GTPv2 Delete Session Request message with a proper cause code (indicating the path break between MME/S4-SGSN and SGW) to initiate the deletion for all the PDN connections from that MME/S4-SGSN at the corresponding PGWs. The peer MME/S4-SGSN may also delete all PDN connection table data/MM bearer contexts associated with that SGW which has been lost as well as freeing any internal MME/S4-SGSN resources associated with those PDN connections after an operator configurable timer and may optionally perform other implementation specific actions.

If there is a path break between PGW and SGW, i.e. IP connectivity has been lost; the SGW may detect such error using Echo Request/Response mechanism. If the PGW has been lost, the SGW may delete all PDN connection table data/ bearer contexts associated with that PGW as well as freeing any internal SGW resources associated with those PDN connections after an operator configurable timer, and at the same time SGW may use GTPv2 Delete Bearer Request message with a proper cause code (indicating the path break between PGW and SGW) to initiate the deletion for all the PDN connections from that PGW at the corresponding MME/S4-SGSNs. The peer PGW may also delete all PDN connection table data/bearer contexts associated with that SGW which has been lost as well as freeing any internal PGW resources associated with those PDN connections after an operator configurable timer and optionally perform other implementation specific actions.
16.x.3 Procedures when a GTP error in a positive response

During a PDN connection establishment, SGW may receive GTPv2 Create Session Response message with "Request Accepted" from peer PGW, while this GTPv2 message contains a GTPv2 protocol error, e.g. Mandatory IE missing. In this case, the SGW shall reply MME/S4-SGSN for the ongoing PDN connection with the cause code "Invaild reply from remote peer", and at the same time, SGW should use GTPv2 Delete Session Request message to initiate the deletion for the established PDN connection at the corresponding PGW.
During a dedicated bearer establishment, SGW may receive GTPv2 Create Bearer Response message with "Request Accepted" from peer MME/S4-SGSN, while this GTPv2 message contains a GTPv2 protocol error, e.g. Mandatory IE missing. In this case, the SGW shall reply PGW for the ongoing PDN connection with the cause code "Invaild reply from remote peer", and at the same time, SGW should use GTPv2 Delete Bearer Request message to initiate the deletion for the established dedicated bearer at the corresponding MME/S4-SGSN.
* * * Third Change * * * 
20.7
SGW

GTP error indication message shall be handled as follows:

· If ISR is not activated on the network or UE is camped on UTRAN for ISR activated UE, when the SGW receives a GTP Error Indication for a Bearer Context that has the DTI flag set (i.e. from an RNC), the SGW should not delete the associated Bearer Context but delete all the RNC GTP-U tunnel TEIDs for this MS. The SGW starts buffering downlink packets received for this MS and sends a Downlink Data Notification message to the SGSN which triggers the re-establishment of the corresponding RABs as specified in 3GPP TS 23.060[5] if subsequent downlink packets arrive for the MS.
· If ISR is not activated on the network or UE is camped on E-UTRAN for ISR activated UE, when the SGW receives a GTP Error Indication for a Bearer Context from an eNodeB, the SGW should not delete the associated Bearer Context but delete all the eNodeB GTP-U tunnel TEIDs for this UE. The SGW starts buffering downlink packets received for this UE and sends a Downlink Data Notification message to the MME which triggers the re-establishment of the corresponding Bearers as specified in 3GPP TS 23.401[5]. 
· If the SGW receives a GTP error indication from a PGW, the SGW shall delete its Bearer context and may notify the Operation and Maintenance network element. The SGW should use GTPv2 Delete Bearer Request message to initiate the deletion for that bearer context at the corresponding MME/S4-SGSN.
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