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1. Recap of the issue on MME restarted

· According to the current mechanism described in 3GPP TS 23.007 [2], when an SGW detects that a peer MME has restarted, it shall delete all PDN connection table data/MM bearer contexts associated with the peer node that fails as well as freeing any internal SGW resources associated with those PDN connections. Since there are no bearer/MM contexts in the SGW, the mobile terminated service can not be delivered to the UE for long time. The UE will reattach to the network only when the UE has uplink signalling or data to send.
· If UE does not initiate a communication, the UE cannot receive the mobile terminated service, e.g. IMS VoIP call, until the periodic TAU timer expired (e.g. for 54 minutes). 
· The probability of MME failure cannot minimize “Mean time to Repair (MTTR)” unless MME guarantees 100% failure tolerance, e.g. 1 second MME failure per year may cause 54 minutes service interruption for UEs registered to the restarted MME.
2. Discussion status on key issues (some for a specific alternative)
A) S-TMSI based paging by S-GW sending stored S-TMSI to the MME
· It is not a good idea to store the S-TMSI in the SGW as this would unduly couple some S11 signaling with MM procedures. Also, this requires different solution for “MME failure without restart”.

· There was an offline consensus that a solution where S-GW sending stored S-TMSI has been excluded.
B) Impact on Non-volatile memory for MME restoration solution

· Concerns on memory cost, access speed to the non-volatile memory, MME processing capability. Currently, no conclusion was made on this concern.
· Comments that storing IMSI, S-TMSI and TAI list would impact on MME platform architectural impact. Currently, no conclusion was made on this concern.
· Some non-volatile memory is already used in MME, e.g. for GTP restart counter.

· Hardware design may be impacted. Currently, no agreement was reached on whether there will be an architectural impact. Specific hardware design that finds adding an extra non-volatile memory to the product infeasible, may use some other ways for storing the data (e.g. to a proprietary external device).
· There is a view that non-volatile memory solution has the architecture impact 
· It was expressed that adding hardware might be bigger impacts than software update.

· Not sure whether adding hardware needed or not.

· Not sure whether MME itself needed to update or not.
· 
Discussion on-going.
C) Issues on double IMSI paging after UE re-attached
· If old S-GW receives a packet through the old PDN connection after UE has re-attached, IMSI paging is triggered and causes unexpected UE re-attach procedure again.

· It is open question whether this scenario needs to be addressed, e.g. non-IMS services may send packets to the old PDN connection.
· Draft P-CR has been shared by NEC on 11th Jan, which proposes that old MME won’t execute IMSI paging after completion of UE re-attach process.
· Timer for maintaining IMS attach table is needed as a part of implementation and would be TAU timer or longer timer configured by the operator.

· This solution can minimize the risk to double IMSI paging if cancel location is received by restarted MME. (It was noted that Cancel location may not be sent in some cases and Cancel location can not be used for without restart scenario.)
· Draft P-CR has been shared by ALU on 11th Jan, which proposes that releasing the old maintained S5/S8 bearers immediately after the first IMSI paging.

· ALU commented internal discussion is needed on whether this proposal is still required in addition to NEC proposal.

· Discussion on-going.
D) Proactive approach v.s. Reactive approach

· The general view is that Proactive approach causes a massive signaling for repair.

· There was an offline consensus that proactive approach has been excluded.
E) Definition on “MME failure without restart”
· There will be two different cases; 1) MME permanent complete failure and 2) Path failure between MME and SGW, which could happen anywhere in the path.
· It is open question how SGW can differ these two different scenarios and no answer provided yet.

· Draft P-CR has been shared by Cisco on 5th Jan.

· Regarding the definition of “MME failure without restart”, there are some comments on following aspects:

· “per service downtime” perspective
· MME’s multiple IP addresses consideration
· the assumption of “reliable IP connectivity” on S11
· Discussion on-going.
F) Bearer release timer considering subscriber’s specific TAU timer introduced in Rel10
· Some company expressed this needs to be considered in the MME restart solutions.

· One possible way is to send the subscriber’s specific TAU timer in the create session request to the S-GW from MME.

· Draft P-CR has been shared by ALU on 11th Jan, which proposes that no need for consideration of subscriber’s specific TAU timer.
· It was commented that subscribers specific TAU timer can be sent from MME to SGW and SGW uses the maximum value among them as a common DLDTA timer for all maintaining bearers
· It is open question that how often MME sends subscribers specific TAU timer to SGW.
· There was also a comment that local configuration of the DLDTA timer based on operator policy is sufficient and MME does not send the subscribers specific TAU timer
· Discussion on-going.
3. Status of each alternatives

Solution1: Down Link Data Triggered Attach (DLDTA)
· Related key issues: C), D) and F)
· Other comment
· Draft P-CR has been shared by NEC on 11th Jan, which proposes that old MME won’t execute IMSI paging after completion of UE re-attach process. See key issue C)
· Draft P-CR has been shared by ALU, which proposes to use list of TAIs which is a superset of the actual list of TAIs instead of TAI list to minimize overhead of S11 signalling.
· Supported by ALU(assuming S11 signaling minimization is applied), NEC and NTT DOCOMO
Solution2: MME failure by reattachment with HSS interaction
· Related key issues: D) and F)

· Other comment

· Inter PLMN problems when contacting HSS.

· Offline Conclusion: This solution alternative is excluded among companies attending offline drafting discussion.
Solution3: Pro-active Paging based approach for MME Failure
· Related key issues: C) and D)

· Other comment

· No recovery mechanism in case UE did not respond to the first paging
· Offline Conclusion: This solution alternative is excluded among companies attending offline drafting discussion.
Solution4: MME Restart by using the MME self-stored paging information  
· Related key issues: B), D) and F)

· Other comment

· Concerns that this solution does not work if MME does not restarted. Currently, no agreement was reached that this solution won't work if MME does not restart.
· Draft P-CR has been shared by Ericsson on 11th Jan, which proposes some enhancements to make sure MME will select the same SGW/PGW
· Inter-operability issue and the risk of re-using S-TMSI were point out.
· Supported by Ericsson and NSN
4. On-going Actions by contributors (and its status)

1. P-CR on Bearer release timer considering subscriber’s specific TAU timer introduced in Rel10 (Alcatel-Lucent)
· Draft P-CR has been shared by ALU on 11th Jan
· Discussion ongoing.
2. Definition on MME failure without restart (Cisco)
· Draft P-CR has been shared by Cisco on 5th Jan
· Discussion ongoing.
3. Evaluation of Alternative4 (NTT DOCOMO)
· Revision available 

4. WID for normative work (Alcatel-Lucent)
· Draft available. Some comments from DOCOMO

· Supporting Company: Alcatel-Lucent, NTT DOCOMO, NSN, ZTE and NEC
5. WID for normative work for Rel11 (ZTE)
· Draft available.
· WID for Rel10 should be prioritized first.
6. Way forward
At the end of January, the target node including MME/SGW or any should be decided and limited for further discussion toward February meeting. 

Draft Rel10 WID will reflect the discussion result during the January meeting.

· Conclusion for MME failure (NTT DOCOMO)

· It was confirmed that this will be a basement for the conclusion on MME failure with restart in January meeting.
· DISC for Solutions for MME restart (ZTE)

7. SGW failure
· Ericsson will prepare the P-CR for SGW failure solution (Ericsson)
