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1. Introduction
CT4 is working on enhanced restoration procedures for EPC node failure with or without restart to minimize the impact of such failure on the services provided to the subscribers. EPC node partial failure, where there is no restart, should be regarded as one of variant of failure without restart. The existing requirements on the Partial failure impair the restoration of PS services; especially on IMS services (e.g. IMS terminated voice calls). The possible enhancement on the Partial failure should be included as part of Study of EPC Nodes Restoration.      
2. Reason for Change
As discussed at CT4#54bis meeting, the SGW Partial failure solution should cover also the use case when ISR is activated. This paper proposes to use a solution at the SGW Partial failure on top of Solution 2 for SGW failure:  Maintain the ISR state as specified in the subclause 6.5.3.2 of the present document, with some minor changes. 
3. Conclusions

4. Proposal

It is proposed to agree the following changes to 3GPP TR 23.857 v1.5.0.
* * * First Change * * * 
6.5.x
Alternative Solutions for SGW partial failure
6.5.x.1
Solution 1 : SGW relocation at the SGW Partial Failure
6.5.x.1.1


Description
The solution makes it is possible that the terminating service such as IMS voice could be delivered to the affected UE(s) even after SGW partial failure and the UEs are ISR activated, and the solution also enables those affected UE due to the SGW partial failure need not perform re-attach to the EPS to allow the service continuity. The solution assumes both ISR and Partial failure feature are deployed and activated in the network. In the present solution, the SGW is required to not change SGW FQ-CSID assigned before ISR activation if the undergoing procedure need not to contact the MME, i.e. MME can not updated the SGW FQ-CSID.
Editorial Note 1: Whether there are more preconditions for this solution is FFS.
The MME, SGW and PGW can use the existing Partial Failure procedures to exchange the capability to support this solution and as well as related information to make sure that the solution works with the same logic.  In addition, the MME and S4-SGSN can use Context Transfer procedure or the procedure for the Notification of supported features between peer GTP-C entities, to exchange the capability to support this solution and as well as related information to make sure that the solution works with the same logic.   
NOTE 1: Inclusion of the related information is optional, where at the first time to contact, the information that based on what criteria e.g. the value of ARP, QCI and APN, the affected PDN connection should be maintained can be exchanged. The receiver of such related information may not attempt to change such information. By default, all affected PDN connection will be maintained. 

Editor’s Note 2: The interaction between MME/S4-SGSN and PGW to decide of which effected PDN connection are applicable to the solution need further study.
The solution consists in applying the Solution 2 for SGW failure:  Maintain the ISR state as specified in the subclause 6.5.3.2 of the present document, only to the PDN connections affected by the SGW partial failure, with the following differences:
1) The MME and PGW detect the SGW partial failure by receiving Delete PDN Connection Set Request message.
2) The MME informs the ISR associated node S4-SGSN about the SGW had a Partial failure and also if the solution should be carried out with per UE message, which is indicating the affected PDN connections.
3) The PGW always include the MME identifier (part of MME FQ-CSID) when sending the new Paging Request message.   
6.5.x.1.2

Evaluation
6.5.x.1.2.1

Pros

This subclause lists the pros of solution 1 - SGW relocation at the SGW Partial Failure as following:

EPS Services can be delivered to those ISR activated UE: The solution solves problem that ISR state is unsynchronized between network and UE, and it makes sure that EPS Services can be delivered to those ISR activated UEs which have been relocated to a new SGW.
6.5.x.1.2.2

Cons
This subclause lists the cons of solution 1- SGW relocation at the SGW Partial Failure as following:
Extra Signalling introduced in the network: Extra signalling over S3 to request the ISR associated mobility management node to select the same SGW to maintain ISR activated for each affected UEs due to SGW Partial failure; Extra signalling over S3 to request the ISR associated mobility management node to remove UE context when UE has moved to another MME or S4-SGSN; Extra signalling over S3 to allow the MME inform the ISR associated node S4-SGSN about the SGW partial failure.
Some UEs are forced to reattach: Before the S4-SGSN gets notified about SGW had a Partial failure by the MME, and if the UE send any uplink NAS messages which leads S4-SGSN to contact the SGW, the UE will be forced to re-attach to the network, however services are still restored.
* * * End of Change * * *

