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	Reason for change:
	When S5 path failure occurs, the PGW will regard the SGW failed and send a PGW Downlink Triggering Notification message via an alternitave SGW to the MME/S4-SGSN to restore the PDN connection. Upon receipt of this message, according to subclause 27.2.3.2, the MME/S4-SGSN shall perform paging first, 

Upon receipt of a PGW Downlink Triggering Notification message for which it can find a UE context corresponding to the received IMSI, the MME/S4-SGSN shall send a PGW Downlink Triggering Acknowledge message back to the SGW with an acceptance cause code, and perform S-TMSI/P-TMSI paging as part of Network Initiated Service Request procedure as specified in subclause 5.3.4.3 of 3GPP TS 23.401 [15] and in subclause 6.12.1A of 3GPP TS 23.060 [5]. When receiving a Service Request message from the UE, the MME/S4-SGSN shall perform the SGW restoration procedure as specified in the subclause 27.2.2 with the addition that the MME/S4-SGSN shall include the MME/S4-SGSN identifier IE in the create session request message.

However the following SGW restoration procedureare, specified in subclause 27.2.2, only is performed "After detecting an SGW failure" by the MME/S4-SGSN
It means if only S5 path failure occurs (the SGW is still available in S11/S4 interface), no subsequent behaviours are defined for the MME/S4-SGSN after performing paging.
It will cause the failure PDN connection cannot be restored.
Therefore, it's proposed that the MME should attempt to restore the PDN connections after receiving a Downlink Data notification message even if not detecting the SGW failure.
Due to some UEs in ECM_CONNECTED/PMM-CONNECTED/GPRS READY state when the MME/S4-SGSN receives the PGW Downlink Triggering Notification message, the MME/S4-SGSN shall release the S1/Iu/radio resources before performing paging. 
For UEs in ECM_CONNECTED/PMM-CONNECTED/GPRS READY state and with additional PDN connections to other PGW, in order to avoid interrupting other PDN connections with high priority, the MME/S4-SGSN may decide to release the S1/Iu/radio resources based on operator's policy.
Also, according to the Alternitive 2 in DISC C4-140121, the PGW ID shall be included in the PGW Downlink Triggering Notification, to help the MME to avoid unnecessary the SGW restoration procedure.


	
	

	Summary of change:
	1. Upon receipt of a PGW Downlink Triggering Notification message, the MME/S4-SGSN shall perform the SGW restoration procedure even if the MME/S4-SGSN did not detect the current SGW failure.
2. For UEs in CONNECTED state, the MME/S4-SGSN shall release the S1/Iu/radio resources first.

3. The MME/S4-SGSN can decide to perform the SGW restoration procedure based on operator's policy, for UEs with additional PDN connections to other PGW.
4. The PGW shall include the PGW TEID for control plane/GRE key in the PGW Downlink Triggering Notification message

	
	

	Consequences if not approved:
	1. PDN connections can not be restored when S5 path failure occurs.

2. Not specified behaviours of the MME/S4-SGSN may cause unexpected errors.
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* * * First Change * * * *

27.2.3.2
MME/S4-SGSN procedure

During normal mode of operation (i.e. before SGW failure with/without restart):

The MME/S4-SGSN supporting the PGW triggered SGW restoration procedure shall include the MME/S4-SGSN identifier IE in existing signalling over the S11/S4 interface, i.e. in

-
Create Session Request messages during an E-UTRAN Initial Attach, a UE requested PDN connectivity, and a PDP Context Activation procedure; 
-
Create Session Request message during TAU/RAU procedures with a SGW change;
-
Create Session Request message during X2 based handover/Enhanced SRNS Relocation procedure with a SGW change;
-
Modify Bearer Request message during Inter-RAT Handover procedures with/without a SGW change; 
-
Modify Bearer Request message during Intra-RAT handover procedure with a SGW change;
-
Modify Bearer Request message during Inter-RAT TAU/RAU procedures without a SGW change;
-
Modify Bearer Request message over S11/S4 if the message is deemed to be sent to the PGW due to other reasons, e.g. reporting ULI, time zone.  

During SGW restoration procedure:
Upon receipt of a PGW Downlink Triggering Notification message for which it can not find a UE context corresponding to the received IMSI or for which it can find a UE context corresponding to the received IMSI but the PGW TEID/GRE key in this message does not match to the one in the UE context, the MME/S4-SGSN shall send a PGW Downlink Triggering Acknowledge message with the rejection cause code "Context Not Found" to the SGW to inform the SGW that the PGW Downlink Triggering Notification message has been received by the MME/S4-SGSN. If the PGW Downlink Triggering Notification message contains an MME/S4-SGSN identifier, the MME/S4-SGSN shall also include the IMSI and the MME/S4-SGSN identifier in the PGW Downlink Triggering Acknowledge message.

Upon receipt of a PGW Downlink Triggering Notification message for which it can find a UE context corresponding to the received IMSI and in which the PGW TEID/GRE key matches to the one in the UE context, the MME/S4-SGSN shall send a PGW Downlink Triggering Acknowledge message back to the SGW with an acceptance cause code, and perform S-TMSI/P-TMSI paging as part of Network Initiated Service Request procedure as specified in subclause 5.3.4.3 of 3GPP TS 23.401 [15] and in subclause 6.12.1A of 3GPP TS 23.060 [5] if the UE is in ECM_IDLE/PMM-IDLE/GPRS STANDBY state. If the UE is not in ECM_IDLE/PMM-IDLE/GPRS STANDBY state, the MME/S4-SGSN shall release the S1/Iu/radio resources first. When receiving a Service Request message from the UE, the MME/S4-SGSN shall perform the SGW restoration procedure as specified in the subclause 27.2.2 with the addition that the MME/S4-SGSN shall include the MME/S4-SGSN identifier IE in the create session request message, even if the MME/S4-SGSN did not detect the current SGW failure.
NOTE1:
The MME/S4-SGSN can receive a PGW Downlink Triggering Notification message due to the path failure between the PGW and the SGW when the SGW is still available in S4/S11 interface.
NOTE2:
For UEs with addtional PDN connections to other PGWs, the MME can decide to perform the SGW restoration procedure based on operator's policy e.g. based on the QCI and/or APN. 

* * * Next Change * * * *

27.2.3.4
PGW procedure

During normal mode of operation (i.e. before SGW failure with/without restart):

The PGW shall store the MME/S4-SGSN identifier received in the last Create Session Request or Modify Bearer Request message (for GTP based S5) or Proxy Binding Update (for PMIP based S5) per PDN connection. If the PGW receives a Modify Bearer Request without MME/SGSN identifier, it shall delete the stored MME/S4-SGSN identifier.

NOTE 1:
This allows the PGW to have the serving MME/S4-SGSN address whenever there is S5 signalling message. However this cannot ensure that the PGW is always aware of the current serving MME/S4-SGSN address. E.g. during an inter-MME HO without SGW change, the current serving MME/S4-SGSN address will not be propagated to the PGW if there is no S5 signalling.

During SGW restoration procedure:
When downlink data packets or signalling other than an IP-CAN Session Termination Request arrives at the PGW, for a PDN connection associated with a failed SGW and that has not been restored yet (as specified in subclause 27.2.2), and the PDN connection is eligible for PGW initiated Downlink triggering based on operator's policies, e.g. for IMS PDN connection, the PGW shall proceed as follows:
· the PGW shall select a SGW (i.e. the restarted or an alternative SGW) which supports the PGW triggered SGW restoration procedure, based on local configuration; 

· for GTP-based S5, the PGW shall then send a PGW Downlink Triggering Notification message including the IMSI, PGW TEID for control plane of the PDN connection and the MME/S4-SGSN identifier if available;

· for PMIP-based S5, the PGW shall then send an PMIP Update Notification message as specified in IETF RFC 7077 [26] to indicate it is a PGW initiated downlink triggering notification, including the IMSI, GRE key of the PDN connection and the MME/S4-SGSN Identifier when it is available; 

-
the PGW should not send a new PGW Downlink Triggering Notification message (for GTP-based S5) or Update Notification message (for PMIP-based S5) in very short time if it continues to receive subsequent downlink data or signaling for the same PDN connection. It is an implementation option how many times/how frequently the PGW should send subsequent PGW Downlink Triggering Notification message (for GTP-based S5) or Update Notification message (for PMIP-based S5) before discarding the downlink packets or rejecting signalling.
-
the PGW shall handle an IP-CAN Session Modification Request received from the PCRF  as specified in subclause B.3.14 of 3GPP TS 29.212 [25] as if the PDN connection had not been affected by the SGW failure i.e. was in a normal state . After accepting an IP-CAN session modification request, if the MME/S4-SGSN does not restore the PDN connection shortly after the PGW initiated triggering, the PGW shall report the modification failure to the PCRF with a cause as specified in subclause B.3.14 of 3GPP TS 29.212 [25]. 

The PGW shall behave as specified in subclause 27.2.2.3 if the PGW receives an IP-CAN Session Termination Request for a PDN connection associated with a failed SGW and that has not been restored yet.

NOTE 2:
To ensure the delivery of downlink data, it is implementation specific whether the PGW buffers or not the downlink data until the PDN connection is restored. The application functions e.g. P-CSCF for IMS, may also retransmit the data packets.

NOTE 3:
The operator policies for PDN connections eligible for restoration (i.e. to be maintained upon SGW failure as per subclause 27.2.2) and PDN connections eligible for PGW initiated downlink triggering may differ, i.e. the PDN connections eligible for PGW initiated downlink triggering may be a subset of the PDN connections eligible for restoration.

* * * End of Changes * * * *

