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1. Introduction
When MME/S4 SGSN detects the failure of SGW, both MME and S4-SGSN have the context to recreate the context in the SGW. Both MME and S4 SGSN contain the bearer context along with PDN GW FQ TEID information which can be sent to the restarted or new SGW to recreate the SGW context.
2. Reason for Change
Section 6.3.1 of TR 23.857 describes the procedure for SGW Context restoration when ISR is not enabled for the UE. However the procedure is insufficient if the ISR is enabled. The SGW context when ISR is enabled consists of the following information:

· S5/S8 Context: This information is also available in both MME and S4 SGSN.

· S11 Context: This is the context between MME and SGW. The MME FQ TEID allocated for the S11 will be stored only in the MME.

· S4 Context: This is the context between the SGSN and the SGW. The SGWN FQ TEIF allocated for S4 is stored only in the SGSN.

In order to provide uninterrupted service to the UE the full ISR context in SGW has to be restored. For restoration of ISR context in SGW both MME – SGW and SGSN – SGW interactions need to occur. 

In order to recover the context in SGW, MME and SGSN can mimic the TAU and RAU procedure towards the SGW. This allows for minimal change from the non-ISR restoration procedure described in section 6.3.1 as well as no change in SGW from the normal behavior.
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· Based on some trigger either SGSN or MME initiates Create Session Request towards the SGW for each PDN connection active for the UE. The Create Session Request includes all the information required during inter SGW TAU or RAU procedure.

· The create session request triggers Modify Bearer Request/Response towards the PGW creating the S5/S8 context for the PDN connection.

· Upon receipt of Create session response, MME/SGSN initiates ‘UE Context for SGW restoration’ message towards the ISR associated node including information about SGW IP Address/C-TEID.
· Upon receipt of this information, the ISR associated CN node initiates Modify Bearer Request/Response which creates the S11 or S4 context in the SGW. 

Trigger for Context Recovery:

Option 1: Reactive triggers: When SGW has failed, the PGW maintains the bearer context. However PGW cannot send any downlink packets or triggers to the MME. Therefore triggering SGW restoration upon receipt of the downlink packet is not feasible without significant architecture changes. The only other triggers are based on UE activity (UE initiated service request and TAU/RAU procedures). However these triggers are not sufficient because the UE would remain out of service for significant amount of time.

Option 2: Proactive Triggers: MME or SGSN can initiate the SGW context restoration proactively. This should be done with strict rate limitation to avoid overload of the system. However proactive trigger creates a possibility of a race condition if both MME and SGSN can trigger context restoration. Even if same SGW is chosen, the SGW receives 2 Create session requests and causes data to become unstable in the SGW. We propose that MME or SGSN would trigger SGW context relocation only if configured to do so by the operator.

The solution is proposed in the Proposal section.
3. Proposal

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

6.5.3.1
Solution X for SGW failure: Proactive restoration of the context
6.5.3.1.1
Description

When SGW fails, all the MME and S4 SGSNs detect the failure almost simultaneously. For an ISR enabled UE being served by the failed SGW, both MME and SGSN have sufficient context to establish the S5/S8 bearer contexts towards the PDN GW. However only MME has the context for establishing the S11 context and only SGSN has sufficient information to establish the S4 context. Additionally, both MME and SGSN should contact the same SGW to successfully re-establish ISR and not break the S5/S8.

The following procedure is followed upon SGW failure/restart:

1) MME or SGSN is configured to initiate SGW service restoration procedure upon SGW failure detection. This is done by the operator.

2) Upon detecting SGW failure or restart, based on operator configuration, either MME or SGSN initiates the procedure for restoring context in SGW. 

3) The MME or SGSN selects an appropriate SGW to serve the UE. Upon selecting the SGW, MME/SGSN sends a Create Session Request to the SGW mimicking inter-SGW TAU/RAU procedure towards the SGW. Upon Receipt of the Create Session Request, the SGW sends Modify Bearer Request towards the PGW to setup the S5/S8 context. Upon receiving create Session response, the S11 or S4 context is complete. (This step is same as Steps 8 to 11 of Section 5.3.3.1 or steps 7 to 11 of Section 5.3.3.6 in TS 23.401)
4) The MME/SGSN then sends message including the SGW IP Address/TEID information on the S3 interface to the SGSN or MME. Upon receipt of this message, the ISR associated CN node triggers a Modify bearer Request towards the SGW with the ISR enabled flag. The SGW enables ISR and maintains both S4 and S11 contexts. (This step is same as Steps 9 to 13 of 5.3.3.2 or Steps 7 to 11 of 5.3.3.3 in TS 23.401.)
Thus the entire ISR context in SGW is restored and the UE can be served normally.

Editor’s note: Since MME/SGSN initiates the SGW restoration procedure proactively, the rate at which the procedure is triggered should be limited. How to enforce limit based on configuration or any other mechanism is FFS. 

6.5.3.1.2
Evaluation
Editor’s Note: to be completed
* * * End of First Change * * * *
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