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Abstract of document:

The present document contains the study on EPC nodes failure and restoration.

This document will consider any necessary operational protocol recovery mechanisms in the EPS in order to restore the subscriber service in the event of EPC node failure or clean up the hanging resource in other EPC nodes if the recovery of the failed node is not possible. The document will address the following aspects:

-
list the different network failure scenarios to be analyzed for EPC nodes: MME, S4-SGSN, SGW and PGW; 

-
identify precisely the problems resulting from the current definition of the standards;
-
list various possible solutions;

-
identify pros and cons of possible solutions;
-
conclude on potential enhancements to the standards (depending on gains vs complexity).

Changes since last presentation to TSG CT#50

Complete the pros and cons for each proposed solutions for MME/S4-SGSN failure, SGW failure, PGW failure.
Complete the solutions for the MME/S4-SGSN failure and SGW failure for the ISR activated UE.
Conclude on MME/S4-SGSN failure, SGW failure and PGW failure. 
Study the solutions for the MME/S4-SGSN partial failure, SGW partial failure and PGW partial failure.
Outstanding Issues:



None
Contentious Issues:

 TR 23.857 is submitted to CT#58 for approval. It contains the solution for SGW failure with ISR active for which CT4 has reached the conclusion that the solution 1 documented in subclause 6.5.3.1 and the solution 3 documented in subclause 6.5.3.3 are selected for continuing the normative work. Ericsson raised their concern over this conclusion during the WG meetings.

The solution 1 has significant drawbacks when it comes to handling the UEs in idle state:

a. It requires the MME and the SGSN to page those UEs independently in all radio accesses, due to the nature of ISR feature, at least 50% of such paging is a waste of paging resources. If paging re-transmission is considered, the impact is exacerbated.

b. The solution to the SGW failure should not potentially endanger other domain's node, e.g. RAN, to lead to RAN failure. The impact to other than EPC node should be minimized, especially for purely maintenance procedures (i.e. non-revenue making signalling).
c.   The value of the additional S3 signalling messages introduced for Solution 1 to inform the ISR associated nodes that UE has been relocated with a new SGW is questionable since, due to different paging performance (processing capacity) and paging sequence in the MME and the SGSN, the UE is perhaps already paged several time without success in the other radio access before the new S3 signalling message is received.

This revised version (2.1.0) introduces an alternative solution to handle those UEs in idle state, without the need to support PGW triggered SGW restoration procedure or redundant paging of UEs. The solution proposes to perform SGW relocation together with re-establishment of ISR for those UEs in idle state, and perform SGW relocation and deactivate ISR for those UEs in Active mode, i.e. UEs are performing/RAU/Service Request. 
