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CT4 has been working on EPC Node Restoration procedures for 2 complete Releases (Rel-10 and Rel-11). The work has covered two parts: a thorough feasibility study and the resulting normative work along the agreed conclusions. 
CT4 and CT have already approved the SGW restoration procedures for UEs without ISR active (see 3GPP TS 23.007, subclause 27.2) which rely on a MME/SGSN triggered SGW restoration procedure (mandatory) and a complementary PGW triggered SGW restoration procedure (optional). 

In August 2012, for this TR only one issue was left open, the SGW failure for UEs with ISR active. During CT4#58 (august) meeting, CT4 did not reach consensus and thus postponed its decision on which solution to standardize to CT4#58bis (October) meeting. Since CT#57, CT4 has been working on this last remaining issue to address, i.e. SGW restoration procedures for UEs with ISR. 

During CT4#58, out of the 4 alternative solutions (which were documented in the TR for past few months and which were being discussed actively among companies interested in this work), we had a proposal to chose Solution 3 (PGW triggered restoration) OR to select solution 1 (proactive paging) and solution 3. Since all companies but one preferred to standardize solution 1 and solution 3 and could not accept to standardize solution 3 only, CT4 unanimously agreed to standardize both solutions into the Normative TSs. Cf 3GPP TR 23.857 v1.11.1 subclause 7.5.2.2: 

"It is recommended to standardize the solutions documented in subclause 6.5.3.1 and subclause 6.5.3.3 to provide similar service resiliency after a SGW failure when ISR is active."

During the subsequent discussion of the related CR on 23.007 0217 during CT4#59, the following changes were additionally agreed in the stage 2 CR to address some concerns raised by one company:

1) None of the solutions has been mandated (so operators can decide whether to deploy for ISR solution 1 with proactive paging or solution 3 with PGW triggered paging::

"In networks supporting PGW triggered SGW restoration proactive paging of UEs in ECM-IDLE/PMM-IDLE/GPRS STANDBY state shall not be initiated."
2) There were concerns about solution 1 (proactive paging) that it would lead to the fact that UE's which are in ECM-CONNECTED/PMM-CONNECTED in one node and in ECM-IDLE/PMM-IDLE/GPRS STANDBY in the associated ISR node, so it was clarified that Nodes should inform the ISR associated node on UE's  which are in ECM-CONNECTED/PMM-CONNECTED  by adding:

"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."
3) There were concerns that solution 1 (proactive paging) paging of all UE's in ECM-IDLE/PMM-IDLE/GPRS STANDBY may lead to heavy signalling on the RAN side, so it was clarified that implementations should take care of this and it was also requested that we should not mandate any procedure or criteria on which UE's should be paged first by adding the following: 
Furthermore the sequence on how UEs in ECM-IDLE/PMM-IDLE/GPRS STANDBY can be paged to avoid overload are implementation dependent.
4) It was mentioned that the message sent from the node which receives an acknowledge of a paging informs the associated ISR node about the successful paging which is not very efficient, so it should be noted that the message will trigger in the other node, that the UE context is removed and no further pagings will be performed.
5) There were concerns that solution 1 (proactive paging) may lead to paging overload, this  was seen as an  implementation specific issue so we agreed to add the following note: 
NOTE 3:
It is the responsibility of the MME/S4-SGSN to avoid Paging Overload
Conclusion:
3GPP TR 23.857 and the related stage 2 and stage 3 CRs are sent for approval to CT#58 are the result of many months of work in CT4. 
The solution agreed by CT4 (bar one company) allows operators to rely on the MME/SGSN triggered SGW restoration procedure (with MME/SGSN controlling the pace of proactive paging, which is a solution with no SGW impact and less PGW and MME/SGSN impacts) or the PGW triggered SGW restoration procedure (where paging is still necessary but whose pace depends upon the rate at which downlink data is received, with more impacts in MME/SGSN, SGW and PGW). None of the solutions is recommended, the decision is left to operators. Note that both solutions rely on a significant subset of common requirements.
After all these discussions and compromises, this contribution proposes to approve the TR as agreed by CT4 (bar one company) and also approve the associated normative CRs as agreed by CT4 (bar one company). 
