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1. Introduction

There are several discussions on the MME restart issue in this meeting. Now the main discussion was based on the solution 1, 2 and 4. Since it was intended to include a solution for the MME restart in Rel-10 normative work, this paper is discussing a comprised solution based on the offline discussion. 

2. Comprised solution for MME restart in Detail

This solution enables the UE to reattach to EPS triggered by downlink data packets or signaling after MME restarts. This solution includes the following steps:

1)
The SGW maintains the IMSI and S5/S8 bearers after detection of MME restart
If the SGW detects the MME restarts by referring to restart counter, instead of removing associated resources, the SGW maintains the S5/S8 bearers. This makes it possible for the SGW to receive downlink data packets or signaling from the PGW. How to maintain the S5/S8 bearers is based on the maintaining policy in the SGW.
When SGW starts maintaining the S5/S8 bearers, SGW starts a timer for corresponding restarted MME. The timer value may be equal to 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. 

When SGW receives the Create Session Request message for the UE while the timer is running, the SGW deletes all maintained resources for the UE and then proceeds with the Create Session Request message handling as specified in 3GPP TS 29.274 [3].

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

When the SGW receives the downlink data packets on the maintaining bearer or signaling for establishing new bearers, the SGW shall reject the signaling message received from the PGW with an appropriate cause value and sends an enhanced Downlink Data Notification message including IMSI to the associated MME.
3) The MME pages the UE in the MME serving area using the IMSI. Upon receiving a page message with IMSI, UE starts the reattach procedure as specified in subclause 5.6.2.2.2 of 3GPP TS 24.301 [4]. 
Some enhancement for the paging optimization
Paging in the serving area of the MME, it may waste some radio resource. Maybe some paging optimization can be done based on implementation. To optimize the paging, as an example, the MME can transfer a small paging area in the private extension to the SGW in the existing message. After the MME restart, the SGW can send the paging area in the private extension in the DDN message with IMSI. Then the restarted MME can page the UE in a small paging area.
3. The impact for the normative work
TS 23.007
Steps 1, 2 and 3 above will be standardized in Rel-10; A NOTE can be added as an example for the paging optimization. 
TS 29.274

The DDN with TEID “0” containing the IMSI will be standardized in Rel-10.
