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1. Introduction
When the ISR is activated, the solution for the handling of the SGW failure in the network needs to be further studied. There is one solution currently captured in section 6.5.3.1 that deactivates the ISR in the network. And it looks incomplete as the UE has not been informed about the ISR deactivation. 

In order to eliminate the unsynchronized ISR states in the UE and the network, a new solution that proposes maintaining the ISR has been proposed in this P-CR.    
2. Reason for Change
The existing section 6.5.3 depicts a solution for SGW failure when ISR is active.  Existing solution deactivates the ISR in the network upon detection of the SGW failure but the deactivation of ISR is not communicated to the UE. This results in unsynchronized ISR states in the network and the UE; and this means that the UE may become unreachable UEs when it moves between the accesses without having any signalling to the network.  The solution needs to be further studied if and how the UE can be informed about the ISR deactivation. 

A new solution that proposes keeping the ISR state active in the network (and also the UE) is proposed. 
3. Conclusions

<Conclusion part (optional)>

4. Proposal

It is proposed to agree the following changes to 3GPP TR 23.857 v1.2.1.
* * * First 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.
Editor's Note:  The following aspect needs to be further studied in this solution: The solution deactivates the ISR only in the network side.  As the UE still considers that the ISR is activated, there will be an inconsistency of ISR states in the network and the UE.  This means that UE may become unreachable by the network if it moves to the other access where it assumes ISR is active. Note that ISR state can only be communicated to the UE via NAS TAU or RAU signalling.  
6.5.3.1.2
Evaluation
Editor’s Note: to be completed
6.5.3.x
Solution 2 for SGW failure:  Maintain the ISR state
6.5.3.x.1
Description
This solution proposes to maintain the ISR state for those ISR activated UEs after an SGW restart or failure. The solution includes the following steps which are on top of Solution 1 for SGW failure by MME/S4-SGSN re-establishing resources with a new SGW as described in section 6.3.1:

1) After the MME or the S4-SGSN receives the GTPv2 Create Session Response from a new SGW as part of SGW relocation procedure, it sends an S3 message carrying the new SGW's FQDN and the S4/S11 SGW F-TEID information to the other mobility management node (S4-SGSN or MME) where the ISR was activated.  The capability to support this solution shall be negotiated between the MME and SGSN beforehand.
2) The ISR associated mobility management node then sends a GTPv2 Modify Bearer Request message to the SGW based on Step 9 of section 5.3.3.2 of 3GPP TS 23.401 or Step 7 of section 5.3.3.3 of 3GPP TS 23.401 to activate ISR.
NOTE1:  The S3 message that carries SGW FQDN and F-TEID information as well as its response message can either be the existing ones or new messages that may allow carrying necessary ISR information for multiple UEs. It is up to Stage-3 to decide.
3) During/after the SGW failure/restart, if the UE does a inter MME/SGSN TAU/RAU to a new MME/S4-SGSN, where ISR can not be activated, ISR needs to be deactivated in both old MME and old S4-SGSN. After the either the old MME or the old S4-SGSN transferred the UE context to the new MME or S4-SGSN, the old MME/S4-SGSN informs the old ISR associated mobility management node, to deactivate ISR and remove the PDN connections of the UE.
NOTE2: 
The new S3 messages may need to allow the old MME or S4-SGSN to inform the old ISR associated mobility management node, to deactivate ISR and remove the PDN connections of the UE.
6.5.3.x.2
Evaluation
6.5.3.x.2.1

Pros

This subclause lists the pros of solution 2 SGW failure:  Maintain the ISR state as following:
EPS Services can be delivered to those ISR activated UE: The solution solves problem that ISR state is unsynchronized between network and UE, and it makes sure that EPS Services can be delivered to those ISR activated UEs.
6.5.3.x.2.2

Cons
This subclause lists the cons of solution 2 by PGW initiated paging request at receiving downlink data/signaling as following:
Extra Signalling introduced in the network: Extra signalling over S3 to request the ISR associated mobility management node to select the same SGW to maintain ISR activated for each affected UEs due to SGW restart or failure; Extra signalling over S3 to request the ISR associated mobility management node to remove UE context when UE has moved to another MME or S4-SGSN.
* * * End of Change * * * *

