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1. Introduction
3GPP TR 23.857 sec. 6.5.3 describes various solutions for SGW restoration when ISR is activated for the UE. Out of these, specifically solution 2 (in sec. 6.5.3.2) and solution 4 (in sec. 6.5.3.4) propose to restore the SGW session state and also maintain the ISR state by re-establishing the ISR state.
However, we have come across issue in the proposed solution which restores SGW session and also re-establishes the ISR state. Here, we try to elaborate the exact issue so that the solution for the same can be designed in the future CT4 meetings.

2. Problem Discussion
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Figure 1 SGW Restoration solution with re-establishment of ISR state
1. For the UE, active ISR association exist between MME, S4-SGSN and SGW
2. The SGW fails with/without restarting.

3. The UE, which is under the MME area, performs Service Request procedure.

4. The MME initiates SGW restoration procedure to re-establish the SGW session
a. Create Session Request message corresponding to TAU with SGW change procedure is sent to the newly selected SGW.

b. SGW sends Modify Bearer Request message corresponding to SGW change PGW

c. After receiving Create Session Response message, the MME sends newly defined (still to be defined) "ISR re-establish message" with SGW control plane F-TEID to S4-SGSN over existing S3 interface.

5. At this point, MME will send Modify Bearer Request message corresponding to Service Request procedure to SGW. At the same time, S4-SGSN will send Modify Bearer Request message corresponding to RAU with ISR activation procedure to SGW.
Now the SGW may receive the Modify Bearer Request message in any order from MME and S4-SGSN. Depending upon the last Modify Bearer Request message received, the SGW will have its data tunnel pointing to the corresponding node. 

· If MME's Modify Bearer Request message is received last, the SGW will have data tunnel pointing to eNB. 

· If S4-SGSN's Modify Bearer Request message is received last, the SGW will consider the UE is idle state under UTRAN RAT.

Hence, the downlink data of the UE will not be directed towards E-UTRAN unless the SGW's data tunnel is pointing towards eNB.

6. The SGW will forward Modify Bearer request message to PGW. Depending upon the last Modify Bearer request message received, the PGW may have corresponding RAT type stored for the UE. 

So, the PGW may have UTRAN RAT type for the UE even while the UE has initiated service request procedure under E-UTRAN.
3. Conclusion
Our aim is to provide the problem description and ensure that CT4 understands following two problems. 
1. Depending upon the last Modify Bearer Request message received, the SGW's data tunnel may be pointing to the corresponding node. This may not be the node under which the UE has initiated the Service Request procedure.

2. Depending upon the last Modify Bearer Request message received, the PGW may have corresponding value of UE's RAT stored. This may be different than the RAT under which the UE has initiated Service Request procedure. This would result in incorrect charging and policy enforcement at PGW.

We propose to study various possible solutions and fix the above issue in the next CT4 meeting.









































































































































































































