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Abstract of the contribution: In case of HSS initiated CN change with PGW relocation where MME/SGSN initiates detach with reattach required, this contribution proposes to extend the S1/Iu release procedure to indicate to the eNB/RNC a new target/alternative serving node which should be used for the forwarding of upcoming Attach request message.
Discussion

Solution 1 for HSS-initiated Dedicated CN Node Reselection described in clause 5.2.4.2.1 requires in step 4a the Detach with Reattach procedure in case of PGW change. The description is as follows:
4a. If the PGW needs to be relocated, the MME performs detach with re-attach required for the UE. When the UE performs re-attach the procedure for Soluiton1 in assignment of MME/SGSN during Attach is performed.

After the UE performs the re-attach procedure, the NAS Attach request message is rerouted/redirected as per the procedure described in clause 5.2.1.1.1.2.1.  This reroute procedure would cause signalling which can be avoided by introduction of optimizations to the S1/Iu release signalling as described below. 
The main concept of the proposal is that the S1/Iu release signalling carrying the Detach message is extended to indicate to the eNB/RNC a new target/alternative SGSN/MME which should be used to forward future NAS messages(e.g. Attach request) from a UE. As usually the UE’s context in the eNB/RNC is deleted immediately after the S1/Iu release procedure, extensions to the eNB/RNC processing is needed to store the UE’s context for a short time. After the eNB/RNC receives the (re)Attach message, the eNB/RNC determines that the (re)Attach message is not forwarded to the old MME/SGSN (indicated in the RRC Connection Setup Complete message) but instead the eNB/RNC uses the MME/SGSN stored from the S1/Iu release signalling. 
The enhancement of the S1/Iu release procedure is essential in cases where 1000s of device subscriptions are updated in the HSS. In such case bursts of signalling due to CN relocation can happen and it is important to limit the C-plane signalling as much as possible. 
Proposal

The following changes to TR 23.707 are proposed.

********* Proposed 1st Change ***************

5.2.4.2.1A
Solution 1A: Optimized S1/Iu Release for Detach with Reattach Required

Solution 1 described in clause 5.2.4.2.1 requires in step 4a the Detach with Reattach procedure in case of PGW change due to the HSS parameter change. According to this solution 1, the NAS reroute/redirection procedure (described in Solution 1 in clause 5.2.1.1.1.2.1) is performed during each reattach procedure. Solution 1A described herewith eliminates the NAS reroute procedure.
The main concept of solution 1A is that the S1/Iu release procedure (carrying the Detach request message with detach type indicating "re-attach required") is extended to indicate to the eNB/RNC a new target/alternative SGSN/MME which should be used to forward future NAS messages(e.g. Attach request) from a UE. The eNB/RNC stores the UE’s context for a short time needed for the UE to re-establish the RRC connection. After the eNB/RNC receives the (re)Attach message, the eNB/RNC determines that the (re)Attach message is not forwarded to the old MME/SGSN (indicated in the RRC Connection Setup Complete message) but instead the eNB/RNC uses the MME/SGSN stored from the S1/Iu release signalling. 

The overall procedure is shown in the figure below.
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Figure 5.2.4.2.1A-1: Optimized S1/Iu Release for Detach with Reattach Required
0-1. If the Old MME determines that a change of the PGW is needed, the Old MME initiates Detach procedure with re-attach indication, so that a new PGW can be assigned to the UE during the re-attach procedure.

2.
Old MME initiates the S1-release procedure. The Old MME indicates to eNB the MME ID (MMEI) for new Dedicated MME (Ded. MME) which should be used after the UE initiates the re-attach procedure.
3.
If the S1-AP release message from the Old MME contains an indication about a new target MME (the indication in from e.g. “target MMEI”), the eNB shall not delete its RAN context related to this UE when the existing RRC connection is released. The eNB stores the UE’s RAN context for a short time enough for the reestablishment of the RRC connection.
4.
The UE receives the NAS Detach request message and the UE can send a NAS Detach Accept message to the MME.

5.
The UE and eNB release the existing RRC connection. The UE initiates the establishment of new RRC connection. The UE includes in the RRC Connection Setup Complete message the Attach request message.
6.
Before forwarding the Attach request message to the CN, the eNB determines whether there is stored context for this UE. If this is the case, the eNB forwards the Attach request message to the MME corresponding to the stored “target MMEI” parameter in that UE context.
7.
The Ded. MME determines, based on the GUTI identity, that the UE has been previously registered with the Old MME and retrieves the UE’s context from the old MME. The rest of the attach procedure including bearer establishment is as per TS 23.401. 
Similar procedures apply for the case of UTRAN and GERAN.
*********** End of 1st Change ***************
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