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Abstract of the contribution: This contribution shows some options for core network restart handling when Idle mode extended DRX is used. Although, Core Network restart is in the realm of CT WG4, and some more optimal/detailed solutions could be adopted in CT4, it should be clear that core network restart does not affect the overall feasibility of extended DRX feature.
1. 
Background

During SA2#108 it was agreed that how to handle Core Network restart for extended idle mode DRX was left to CT4. This was a general agreement that took place during pre SA2#108 FS_eDRX conference calls, and approved in S2 150975.  The reason for doing so is that core network restart is handled by CT4 even at Stage 2, and is captured in TS 23.007.

However, by the end of the SA2#108 meeting there was discussion whether we could conclude the study phase in SA2 before CT4 could discuss solutions. This discussion paper shows some solutions that have been discussed in conference calls and offline, and although it should be up to CT4 to conclude on a solution, it gives an idea of possible solutions to core network restart handling, in order to conclude that the feasibility of extended DRX is not affected by core network restart.  

2.
Options for Core Network Restart Handling

2.1
Disable Service Restoration

Service Restoration in case of MME restart is described in TS 23.007. 
If the network supports the network triggered service restoration procedure as defined in TS 23.007 clause 25, the SGW shall perform the peer node restart detection. When the MME restarts, the SGW shall maintain the PDN connections eligible for network initiated service restoration. 

Upon receipt of the downlink user plane/control plane packet on a maintained PDN connection, the SGW shall send a Downlink Data Notification message to the restarted MME, which has lost all UE contexts. The MME will perform the paging and force the UE to re-attach to the network. 
Since the UE context has been lost, the MME have to perform paging with legacy DRX, and therefore paging will fail for the UEs with long idle mode DRX value. On the other side, due to the absence of TAI information, the MME have to perform paging in all tracking areas which are served by this MME. It means there will be plenty of invalid paging in existing service restoration procedure.

Therefore, mechanisms should be proposed to avoid the waste of paging resource.

Also, in TS 23.007 it is mentioned:
“When the MME which does not support the optional network triggered service restoration procedure as specified in clause 25 receives a Downlink Data Notification message for which no MM context exists, the MME returns a Downlink Data Notification Acknowledge message to the Serving GW with an appropriate cause. The Serving GW shall delete the related Bearer context related to MME; and if there is no ISR associated S4-SGSN recorded on the related Bearer context the Serving GW shall also notify the PDN GW to delete the Bearer context.”
Thus, when MME restart and service restoration is not used, there will be no service and no need for paging for restoration.

One proposal is to disable service restoration for devices where long idle mode DRX being use.

If the extended idle mode DRX value is enabled for the UE or the subscription allows the UE with a extended DRX value, the MME shall notify the SGW with an extended DRX “enabled” indication during existing procedure, e.g. attach procedure/TAU procedure. This is in line with the indication provided for Solution 2 of Issue 4: GTP-C retransmission handling as captured in TR 23.770 clause 5.4.2,

After the SGW detects that the MME restarts, the SGW shall remove the PDN connections of the UE with an extended DRX indication and shall not trigger the service restoration procedure as defined in TS 23.007.

Note that for this solution, the UE may be without service until it reconnects due to e.g.:

· MO data -> service request

· Mobility to TA not in the TAI list
· Periodic TAU timer expiration

In case it is needed to guarantee that the UE will have its service restored (particularly MT service) within a certain time, e.g. 6 hours, then the MME should set the periodic TAU timer to that value (e.g. to 6 hours).
2.2
Store extended DRX value in S-GW, and use that value in case of MME restart and service restoration

If a extended DRX value is enabled for the UE, the MME shall notify the SGW the extended DRX value during existing procedure, e.g. attach procedure/TAU procedure. This is in line with the indication provided for Solution 2 of Issue 4: GTP-C retransmission handling as captured in TR 23.770 clause 5.4.2,
After the SGW detects that the MME restarts, during the service restoration procedure, the SGW shall include the extended DRX value in the Downlink Data Notification message. The MME performs the paging according to the extended DRX value.
3.
Conclusion
In this document, some possible solutions for core network procedures for MME restart handling were discussed. Although procedures for MME restart handling is captured in TS 23.007 and the work is in the realm of CT4it should be clear that MME restart can be handled efficiently when extended DRX in idle mode is enabled for certain UEs and does not affect the feasibility of extended DRX feature nor it negatively impacts the network performance when e.g. the same MME stores MM context of some UEs with extended idle mode DRX and some with “normal”.

It is proposed that the work for the specific core network procedures for MME restart handling will be specified by CT4 in the context of the CT WID for extended DRX. 
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