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1. Introduction

This P-CR introduces the evaluation of solutions for Node Failure if ISR is activated.
2. Reason for Change

The pros and cons of the Solution 1 for MME/SGSN Failure Without Restoration and the Solution 1 for SGW failure need to be completed.
3. Conclusions

4. Proposal

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

* * * First Change * * * *

6.5.2.1
Solution 1 for MME/SGSN Failure Without Restoration

6.5. 2.1.1
Description

When the SGSN detects a failure in the ISR associated MME listed in section 5.2, the SGSN shall deactivate the ISR by removing the MME control plane address and TEID.During the UE performing a common or periodic RAU, the SGSN does not indicate ISR activated in the RAU Accept message when the ISR is deactivated because of the MME failure. When receiving the RAU Accept message, the UE shall set its TIN to "P-TMSI" as no ISR activated is indicated. 

When the MME detects a failure in the ISR associated SGSN listed in section 5.3, the MME shall deactivate the ISR by removing the SGSN control plane address and TEID. During the UE performing a common or periodic TAU, the MME does not indicate ISR activated in the TAU Accept message when the ISR is deactivated because of the SGSN failure. When receiving the TAU Accept message, the UE shall set its TIN to "GUTI" as no ISR activated is indicated. A regular ISR functionality is as specified in TS 23.401 [6].
When the SGW detects a failure in the ISR activated MME listed in section 5.2, the SGW should not delete the associated Bearer Contexts but deactivate the ISR by removing the MME control plane address and TEID for the UE having user plane tunnel with RNC or BSC.

When the SGW detects a failure in the ISR activated SGSN listed in section 5.3, the SGW should not delete the associated Bearer Contexts but deactivate the ISR by removing the SGSN control plane address and TEID for the UE having user plane tunnel with eNodeB.

When the SGW detects a failure in the MME listed in section 5.2, the SGW should delete all the associated Bearer Contexts for the UE having user plane tunnel with eNodeB and stay in E-UTRAN, and notify the PDN GW to delete the Bearer context. 
When the SGW detects a failure in the SGSN listed in section 5.3, the SGW should delete all the associated Bearer Contexts for the UE having user plane tunnel with RNC or BSC and stay in GERAN/UTRAN, and notify the PDN GW to delete the Bearer context.
Editor’s Note: Mobility procedure if the ISR is activated is FFS.

6.5. 2.1.2
Evaluation

6.5.2.1.2.1

Pros
This subclause lists the pros of solution 1 for MME/SGSN Failure without Restoration as following:

No ISR resource maintained in the SGW and SGSN/MME after the MME/SGSN failure detection: When the SGW detects a failure in the ISR activated MME/SGSN, the SGW should delete the associated bearer context or deactivated the ISR by remove the ISR resource (i.e. MME/SGSN control plane address and TEID), while when the SGSN/MME detects a failure in the ISR associated MME/SGSN, the SGSN/MME shall deactivate the ISR by removing the MME/SGSN resource.
No extra signaling over S11/S4 interface: This approach does not require TAI list/RAI to be updated in the SGW from MME/SGSN. Hence, there is no extra signaling message over the S11/S4 interface.
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.
6.5.2.1.2.2

Cons
This subclause lists the cons of solution 1 for MME/SGSN Failure without Restoration as following:

Mobile Terminated Service when UE camps on the failure MME/SGSN: When the SGW detects a failure in the MME/SGSN, the SGW may maintain the associated bearer contexts and deactivate the ISR by remove the MME/SGSN control plane address and TEID, e.g. when UE is in idle state, while the UE does not know to deactivate the ISR. When UE camps on the failure MME/SGSN, if MT service is initiated, the paging will only be performed in the SGSN/MME, and the UE can not be paged.
* * * Next Change * * * *

6.5.3
Alternative Solutions for SGW failure
6.5.3.1
Solution 1 for SGW failure
6.5.3.1.1
Description

When the MME detects a SGW restarts if ISR is activated, the MME shall deactivate the ISR by removing the S4-SGSN control plane address and TEID when the UE is in the ECM-CONNECTED state. The MME then performs the restoration procedure as specified in subclause 6.3.  For the ECM-IDLE UE, the MME shall first page the UE to bring the UE to ECM-CONNECTED. If paging the UE fails, the MME should adjust its paging retransmission strategy (e.g. limit the number of short spaced retransmissions) to take into account the fact that the UE might be in GERAN/UTRAN coverage. 

NOTE:
The MME should only perform the SGW reselection for the UEs camping on the LTE, ISR activated UEs may camp in the 2G/3G, so paging is needed.
When the S4-SGSN detects a SGW restarts if ISR is activated, the S4-SGSN shall deactivate the ISR by removing the MME control plane address and TEID when the UE is in the PMM-CONNECTED state. The S4-SGSN then performs the restoration procedure as specified in subclause 6.3. For the PMM-IDLE UE, the S4-SGSN shall first page the UE to bring the UE to PMM-CONNECTED. If paging the UE fails, the S4-SGSN should adjust its paging retransmission strategy (e.g. limit the number of short spaced retransmissions) to take into account the fact that the UE might be in E-UTRAN coverage.
6.5.3.1.2
Evaluation

6.5.3.1.2.1

Pros
This subclause lists the pros of solution 1 for SGW failure as following:

EPS Service after SGW failure: This approach initiates the re-selection of new SGW as soon as the failure of the SGW is detected, which guarantee the MO/MT services after the failure of SGW.
6.5.3.1.2.2

Cons
This subclause lists the cons of solution 1 for SGW failure as following:

Maintained resources in the MME/SGSN and PGW after SGW failure detection: The MME/ SGSN and PGW maintain related bearer resources after SGW failure detection during the procedure of re-establishing resources with a new SGW.
PLMN dependency for inbound roaming UE: The MME/SGSN needs to know whether the PGW in the HPLMN supports the capability to maintain the old PDN connection after SGW failure, vice versa.
Possible overload of Radio and Core Network Nodes: When the MME/SGSN detects a failure of SGW, the MME/SGSN shall page all the related idle UE anchored in the failure SGW, this approach may cause overload of radio and/or core network.
Mobile Terminated Service when UE moves from MME/SGSN to ISR associated SGSN/MME after SGW failure detection: When the MME/SGSN detects a failure in the SGW, the MME/SGSN re-selection of new SGW, e.g. when UE is in idle state, while the UE does not know to deactivate the ISR. When the UE moves from MME/SGSN to ISR associated SGSN/MME, if MT service is initiated, the paging will only be performed in the MME/SGSN, and the UE can not be paged.

























































