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1. Introduction
One solution for restoration is proposed for the MME/S4-SGSN restart with ISR.
2. Reason for Change
In the current TR, there are two solutions for MME/S4-SGSN restart and restoration when ISR is active. The first solution is the SGW sends the IMSI DDN to both MME and S4-SGSN to trigger the MME/S4-SGSN to perform the IMSI/TMSI paging. This solution will make the UE reattach to the MME/S4-SGSN. In the second solution, the SGW sends the IMSI DDN to the failed node and the normal DDN to the normal entity. The failed node will make the UE reattach to the network and the normal entity will accept the UE initiated service request. If the UE is responding the paging, the ISR will be deactivated in the TAU/RAU accept message. In these two solutions, The UE will be reattached to the failed node if the UE stays in the failed node system. 
In this paper, one additional enhancement is proposed to avoid the UE reattach. In this proposed solution, even the failed node can accept the service request message. The solution can be summarized as following:
-
When the SGW detects one entity restart, the SGW removes this failed entity’s IP address. The other normal mobility entity maintains the IP address of the failed entity;
-
If the SGW receives the downlink packets, the SGW sends the normal DDN message to the normal mobility entity;
-
The mobility entity performs the TMSI paging and sends Context Transfer and Paging Triggering message to the failed node.

-
The failed node performs the TMSI paging. (Note that the TMSI is stored in the external system or non-volatile memory as specified in the subclause 6.1.4.1)

-
If the UE initiates the service request in the normal entity, the ISR may be deactivated in the next TAU/RAU accept message. If the UE initiates the service request in the failed node, the ISR can be maintained by sending Modify Bearer Request with ISR activated from the failed node to the SGW and the failed node may perform the Update Location procedure to the HSS and perform an authentication procedure when the Service Request is integrity protected. 

3. Conclusions

<Conclusion part (optional)>

4. Proposal

It is proposed to agree the following changes to 3GPP TR 23.857 v1.2.0.
* * * First Change * * * *

6.5.2.x
Solution x for MME/SGSN Restart: TMSI paging in both accesses
6.5.2.x.1
Description

When the MME/S4-SGSN detects a restart in the ISR associated CN node (i.e. S4-SGSN/MME), the MME/S4-SGSN shall remove the failed CN node control plane TEID, maintain the IP address of the failed CN node and mark the UE context as ready for ISR deactivation. During the UE performing a common or periodic TAU/RAU, the MME/S4-SGSN shall disable the ISR by not indicate ISR activated in the TAU/RAU Accept message which is a regular ISR functionality as specified in 3GPP TS 23.401 [6] or 3GPP TS 23.060[7]. When receiving the TAU/RAU Accept message, the UE shall set its TIN to "GUTI" or "P-TMSI" as no ISR activated is indicated. Upon receiving the ISR disabled indication from MME/S4-SGSN, the SGW shall delete any ISR resources for the UE which is a regular ISR functionality as specified in 3GPP TS 23.401 [6]. 
NOTE:
The MME/S4-SGSN may initiate GUTI/P-TMSI relocation procedure with new TAI list/ RA to trigger the UE to perform TAU/RAU procedure.
When the SGW detects a restart in the ISR associated CN node (i.e. MME or S4-SGSN) for an UE:
1)
The SGW and the normal healthy CN node maintain the UE contexts:

The SGW removes the IP address and TEID of the failed CN node and maintains other UE contexts after the detection of CN node restart if ISR is activated. Note that the SGW still maintains the ISR status and start a timer. If the timer expires, the ISR status shall be removed.
The normal healthy CN node removes the TEID of the failed CN node and maintains the IP address of the failed CN node and other UE contexts after the detection of the CN node restart if ISR is activated. When the IP address of the failed CN node is maintained in the normal healthy CN node, the normal healthy CN node starts a timer (e.g. ISR deactivate timer).
2)
Downlink data packets and signaling arrive at the SGW while the timer in the SGW in the step1) is still running.

When the SGW receives a downlink user plane or control plane packet on a maintained bearer, the SGW shall send normal Downlink Data Notification message to the normal healthy CN node (i.e. S4-SGSN/ MME). The healthy CN node sends the Context Transfer and Paging Triggering message to the failed CN node.

3)  The failed CN node and normal healthy CN node (i.e. S4-SGSN/MME) pages the UE in the TAI List using S-TMSI or pages the UE in the RAI using the P-TMSI. 
The S-TMSI and TAI list, or P-TMSI and RAI is stored in the external back-up system or the non-volatile memory. The UE behaviour upon receiving the paging message is as specified in subclause 5.6.1 of the 3GPP TS 24.301 [4] or subclause 4.7.9.1.1 of the 3GPP TS 24.008 [5] or subclause 8.1.4 of the 3GPP TS 23.060 [7].

If the UE camps on the failed CN node related side and the Service Request will be received by the failed CN node, the failed CN shall perform an authentication procedure and send an Update Location Request to HSS to retrieve the subscriber data. The ISR should be maintained by sending Modify Bearer Request with ISR activated from the failed node to the SGW if the UE camps on the failed CN related side. If the UE camps on the healthy CN node related side, the ISR may be deactivated in the next TAU/RAU accept message.
6.5.2.x.2
Evaluation

6.5.2.x.2.1

Pros

This subclause lists the pros of solution x for MME/SGSN Failure without Restoration as following:

No inter PLMN dependency: This approach does not require any support from the EPC node across PLMNs. The approach only requires support in the SGW and MME/SGSN.
UE can be paged even when UE camps on the failed MME/SGSN: When the SGW detects a failure in the MME/SGSN, and the UE is activated in SGSN/MME or in idle state, SGW shall maintain the associated bearer contexts including. When UE camps on the failed MME/SGSN, if MT service is initiated, the TMSI paging will be performed in the both in MME and SGSN, and the UE starts the Service Request procedure.
Continuity of Mobile Terminated Service: When The SGW receives the downlink packets on the maintained bearers which will trigger the paging, if UE activated in the failed SGSN/MME, a S-TMSI paging or P-TMSI paging will be performed to keep the service continuity.

6.5.2.x.2.2

Cons

This subclause lists the cons of solution x for MME/SGSN Failure without Restoration as following:

Resources maintained in the SGW and ISR status after the MME/SGSN restart detection: This approach requires reservation of UE resource in SGW and ISR status until the timer as specified in the step 1) in subclause 6.5.2.x.1 expires.
Non-volatile storage is required: This approach requires MME/S4-SGSN to store some information for paging UE in non-volatile storage/external system.
* * * End of Change * * * *

