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1. Introduction
This paper is to capture the agreement for solution of the MME restart. 
2. Reason for Change
Based on the discussion, the compromise solution for the MME restart is endorsed.
3. Conclusions

4. Proposal

It is proposed to agree the following changes to 3GPP TR 23.857 v1.0.1.
* * * First Change * * * *

7.1.x
Conclusion

Through the preceding technical investigation within this technical report, it is concluded that certain serious misoperations can occur upon MME failure with the procedures currently specified in 3GPP, e.g. a subscriber may not be able to receive any IMS terminating call until other procedure (such as TAU) makes the UE  reattach to the network. 
It is recommended to standardize the following compromise solution to provide service resiliency after an MME failure with or without restart. 
This compromise solution enables the UE to reattach to the EPS triggered by downlink data packets or signaling after the MME restarts. This solution includes the following steps:

1)
The SGW maintains the IMSI and S5/S8 bearers after detection of an MME restart
If the SGW detects the MME restarts (i.e. SGW receives the incremented restart counter from the MME), instead of removing associated resources, the SGW marks and maintains the corresponding S5/S8 bearers configured to be maintained. This makes it possible for the SGW to receive downlink data packets or signalling from the PGW or PCRF in case of PMIP based S5/S8. Which S5/S8 bearers are to be maintained/marked in the SGW after an MME restart is based on the operator's policy.
Editor’s Note: It is FFS for the MME or SGW to decide which bearers are to be maintained in the SGW after an MME restart
When an SGW marks the S5/S8 bearers, the SGW shall start a timer. The timer value is based on the preconfiguration. The value may be equal to the periodic tracking area update timer (timer T3412) as specified in 3GPP TS 24.301 [4]. If the timer expires, the maintained resources shall be locally deleted. 
If the SGW receives the Create Session Request message for the UE while the timer is running, the SGW shall delete all bearers for this UE and then proceeds with the Create Session Request message handling as specified in 3GPP TS 29.274 [3].

2) Downlink data packets or signalling arrives at the SGW while the timer in the step1) is still running.

If the SGW receives a downlink data packet or a control plane message on the marked bearer, the SGW shall send an enhanced Downlink Data Notification message including the IMSI to the associated MME.  The SGW shall discard the received downlink data packet or reject the signalling message (received from the PGW or PCRF in case of PMIP based S5/S8) with an appropriate cause value.
Editor's Note: It is FFS whether it is necessary to define a specific Cause in the DDN Ack message allowing an MME to instruct the SGW to release the bearers of the UE.
3) The MME pages and forces the UE to re-attach to the network. The paging area and subscriber's identity i.e IMSI or S-TMSI used during the paging procedure is implementation dependent. Upon receiving a page message with the IMSI, the UE starts the reattach procedure as specified in subclause 5.6.2.2.2 of 3GPP TS 24.301 [4]. Upon receiving a page message with the S-TMSI, the UE starts the Service Request procedure, this will be rejected by the MME as specified in subclause 5.6.2.2.1 of 3GPP TS 24.301 [4].
NOTE 1:
Paging in the MME serving area will cause excessive use of radio resources. How to reduce the impact on the radio resources is implementation dependent. As an example, the MME can send the paging area in the Private Extension IE to the SGW in an existing S11 message. After MME restarts, the SGW can send the paging area in the Private Extension IE in the Downlink Data Notification message with the IMSI to the MME. Then the MME can page the UE in this paging area contained in the Private Extension IE. This may enable a reduction in the size of the paging area to be addressed. As another example, the MME may store and recover the IMSI, S-TMSI, TAI list, SGW/PGW FQDN and other necessary information in a proprietary way (e.g. in an internal non-volatile memory or in an external proprietary server, etc.
NOTE 2:
If a UE re-attaches to another MME, while MME is being failed (out of service) and some DL user plane packet are still received on the old maintained S5/S8 bearers, paging the UE with the IMSI forces the UE (if in idle mode) to re-attach once more to the EPS.
It is further recommended that Stage 2 and Stage 3 work be specified within existing specifications as defined within Annex A.
Annex A (informative):
Impacts to Specifications

Table A.1 identifies the existing specifications within CT Working Groups that require modification to define the MME Node Restoration procedure recommended by this feasibility study.

Table A.1 Impacts for MME restoration
	Existing Specification
	Responsible WG
	Brief summary of impacts

	3GPP TS 23.007
	CT4
	The steps 1, 2 and 3 in the subclause 7.1.X  will be specified.
The possible examples in the NOTE1 to reduce the impact on the radio resources will NOT be specified in TS 23.007 


	3GPP TS 29.274
	CT4
	A supported feature is defined for the Downlink Data Notification with TEID “0”
Extension to TEID “0” Downlink Data Notification message to contain the IMSI.


	3GPP TS 23.008
	CT4
	Possible Additional data to be stored in MME/SGSN, SGW


No new specifications are required. 
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