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* * * First Change * * * *

27.1
General
The procedures specified in this clause enable to restore in the EPC the PDN connections affected by an SGW failure with or without restart, and thus to resume delivery of downlink data towards the UE with minimum service interruption and with minimal signalling in the network. 

All the procedures specified in this clause are optional to support.

The procedures specified in subclause 27.2 apply to UEs for which ISR is not active when the SGW fails. The procedures specified in subclause 27.x apply to UEs for which ISR is active when SGW fails. The procedures specified in these clauses only apply to PDN connections established between MME/S4-SGSN and PGW pertaining to the same operator, i.e. for non-roaming and roaming scenarios with local breakout. The MME/S4-SGSN and the PGW shall behave as per the restoration requirements specified in subclauses 14.1A.1 and 17.1A.1 for PDN connections established between nodes pertaining to different operators, i.e. as if the remote peer node does not support these SGW restoration procedures.
NOTE 1:
The applicability of these procedures is restricted to PDN connections established between MME/S4-SGSN and PGW pertaining to the same operator to ensure, simply by local configuration, that MME/S4-SGSN and PGWs apply the same logic i.e. same operator's policies when determining whether and which PDN connections should be restored. This enables to restore in particular IMS PDN connections (even in roaming scenarios, for which local break out is used). 
NOTE 2:
The use of these SGW restoration procedures may be extended by Service Level Agreements to PDN connections established between MME/S4-SGSN and PGW pertaining to different operators, i.e. for roaming scenarios with home routed traffic, but this is not further considered in 3GPP specifications. 
* * * Next Change * * * *

27.x
Restoration of PDN connections after an SGW failure for UEs with ISR
27.x.1
MME/S4-SGSN triggered SGW restoration for UEs with ISR
27.x.1.1
General
The requirement specified in subclause 27.x.1.2 shall apply on top of the MME/S4-SGSN triggered SGW restoration procedure specified in subclause 27.2.2 and the involved MME and S4-SGSN additionally support the ISR feature. 

NOTE:
The procedure in this subclause does not consider the case where one of ISR associated nodes, i.e. the MME or the S4-SGSN, does not support the MME/S4-SGSN triggered SGW restoration procedure. 
27.x.1.2
MME/S4-SGSN procedure
The MME/S4-SGSN shall restore the PDN connections of the affected UEs after the SGW failure as follows:
1) for UEs initiating an intra MME/S4-SGSN TAU/RAU procedure: 
-
the MME/S4 SGSN shall perform the SGW relocation procedure as specified in subclause 27.2.2, and inform the UE in the related TAU/RAU Accept message to disable ISR as specified in 3GPP TS 23.401[15] and 3GPP TS 23.060 [5]. 
2) for UEs in ECM-IDLE/PMM-IDLE/GPRS STANDBY state initiating a Service Request procedure: 

-
the MME/S4 SGSN shall perform the SGW relocation procedure as specified in subclause 27.2.2 and initiate the GUTI Relocation or P-TMSI Relocation procedure with a non-broadcast TAI or RAI to force the UE to perform the TAU/RAU procedure for ISR deactivation.
3) for UEs in ECM-CONNECTED/PMM-CONNECTED/GPRS READY state engaged in any handover or inter MME/S4-SGSN TAU/RAU procedure: 

-
it shall be handled as specified in subclause 27.2.2.
4) for UEs in ECM-IDLE/PMM-IDLE/GPRS STANDBY state which are not engaged in any Service Request or other mobility procedure: 

-
In networks supporting PGW triggered SGW restoration proactive paging of UEs in ECM-IDLE/PMM-IDLE/GPRS STANDBY state shall not be initiated.

The MME/S4-SGSN shall first page the UE to bring the UE to ECM-CONNECTED/PMM-CONNECTED. If the paging is successful and the UE initiates the Service Request procedure, the MME/S4-SGSN shall perform the SGW relocation procedure as specified in subclause 27.2.2 and initiate the GUTI Relocation or P-TMSI Relocation Procedure with a non-broadcast TAI or RAI to force the UE to perform the TAU/RAU procedure for ISR deactivation 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 paging the UE fails, the MME or S4-SGSN should adjust its paging retransmission strategy (e.g. limit the number of short spaced retransmissions) to take into account the fact that the UE might be in GERAN/UTRAN or E-UTRAN coverage. If the associated MME/S4-SGSN receives ISR Status Indication with "deactivation Indication" from S4-SGSN/MME, the MME/S4-SGSN shall releases the UE session locally. Otherwise after retrying the paging procedure, the MME/S4-SGSN may release locally the PDN connection context and UE MM context assuming the UE is in GERAN/UTRAN or E-UTRAN coverage area.

MME/S4-SGSN should handle UEs in ECM-CONNECTED/PMM-CONNECTED and involved in any handover or inter MME/S4-SGSN TAU/RAU procedure first before paging of UEs in ECM-IDLE/PMM-IDLE/GPRS STANDBY to minimise paging of UEs. Furthermore the sequence on how UEs in ECM-IDLE/PMM-IDLE/GPRS STANDBY can be paged to avoid overload are implementation dependent.
The MME/S4-SGSN which initiates the SGW restoration procedure should send ISR Status Indication with "ISR deactivation Indication" to the ISR associated S4-SGSN/MME to release the PDN connection context and UE MM context.
NOTE 1:
The PDN connection context and UE MM context may be released after the timer for maintaining the same expires, as specified in subclause 27.2.2.1. 
NOTE 2:
The MME should only perform the SGW reselection for the UEs camping on the LTE, ISR activated UEs may camp in the GERAN/UTRAN, so paging is needed.

The S4-SGSN should only perform the SGW reselection for the UEs camping on the GERAN/UTRAN, ISR activated UEs may camp in the LTE, so paging is needed.
NOTE 3:
It is the responsibility of the MME/S4-SGSN to avoid Paging Overload.
27.x.2
PGW triggered SGW restoration for UEs with ISR
27.x.2.1
General
The requirement specified in subclause 27.x.2.2 shall apply on top of the PGW triggered SGW restoration procedure specified in subclause 27.2.3 and the involved MME and S4-SGSN additionally support the ISR feature. 

NOTE:
The procedure in this subclause does not consider the case where one of ISR associated nodes, i.e. the MME or the S4-SGSN, does not support the PGW triggered SGW restoration procedure. 
27.x.2.2
MME/S4-SGSN procedure
If the MME/S4-SGSN receives a PGW Downlink Triggering Notification message containing MME/S4-SGSN Identifier from the SGW for those UEs affected by the failed SGW, the MME/S4-SGSN shall behave as specified in subclause 27.2.3.2 and additionally send ISR Status Indication message with "Paging Indication" over the S3 interface to the ISR associated S4- SGSN/MME over the existing GTP-C tunnel between the S4-SGSN and the MME. 

The ISR associated S4-SGSN/MME, which receives ISR Status Indication message with "Paging Indication", should perform P-TMSI/S-TMSI paging as part of the Network Initiated Service Request procedure as specified in subclause 27.x.1.2. 
After the MME/S4-SGSN receiving NAS message Service Request, the MME/S4-SGSN shall behave as specified in the subclause 27.x.1.2.
* * * End of Changes * * * *
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