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Abstract of the contribution: This P-CR proposes to add a solution to HSS-initiated Dedicated CN Node Reselection in which the UE is not detached even if one or more PDN connections need to change PDN GW. This solution can apply to all the Core Network initiated trigger for moving a UE to a dedicated network, and in particular to the move of the UE at HSS initiated change of Usage Type. 
Discussion

In TS 23.707 clause 5.2.4.2.1, the solution for the case the PDN GW need to be changed for one or more PDN connections is based on detaching the UE. This may happen when the operator wants to use dedicated PDN GWs for specifc APNs, but it does not mean that, for other APNs, PDN GWs of the non-dedicated network cannot be used when the UE is controlled by a dedicated network. We believe that we should consider use cases in which the PGW selected for the default APN (e.g. Internet) can be used in both non-dedicated and dedicated networks, and in which the PGW selection for e.g. MTC APNs is different in these two networks. 

For such use cases, detaching the UE with re-attach requested is not desirable or at least not optimized as it does not fully fulfil the requirement stated in clause 5.2.4.1: “With minimal impact on network and the user's experience, the subscribers should be off-loaded within a reasonable amount of time.”

Indeed, if the user is in a banking transaction with an https session on the default APN (Internet), the https session will be broken with detach procedure since the IP address assigned for the UE would be changed.

In contrast, the above requirement will be satisfied by requesting the UE to deactivate, with reactivation requested, the PDN connections for which the PDN GW needs to be changed, and to keep the other PDN connections alive. The same principle is currently used when a UE with a “SIPTO at Local Network” connection is moved to the Mobile Operator Network. 
The solution below is valid for
· The HSS-initiated change of Usage Type (currently called CN Type in the TR 23.707);

· The move of UE to a dedicated network at TAU procedure.

Proposal
The following text is proposed for TR 23.707

5.2.1
Assignment of dedicated MME/SGSN

5.2.1.1
Assignment during Attach

5.2.1.1.1 
E-UTRAN Attach

5.2.1.1.1.1
Scenario Description

Editor’s note: Should cover the following scenarios: (i) Attach with IMSI, (ii) Attach with GUTI from old MME/SGSN supporting DÉCOR and GUTI from old MME/SGSN not supporting or deploying DÉCOR (e.g. an inter PLMN change with GUTI). 

5.2.1.1.1.2
Solutions
5.2.4
HSS-initiated Dedicated CN Node Reselection
5.2.4.1
Scenario Description
/…
5.2.4.2
Solutions
5.2.4.2.1
Combination of S1 Release with Load balancing TAU and Detach with Reattach Required
/…
5.2.4.2.x
Combination of S1 Release with Load balancing TAU and PDN connection deactivation with reactivation required

The serving MME checks for each established PDN connection whether the corresponding PDN GW needs to be changed when the UE moves to the dedicated network or not. This is performed via a query from the serving MME (usually in the non-dedicated network) to the DNS server that is used by the dedicated MME for PDN GW selection. The serving MME can determine whether a PDN GW needs to be changed by checking whether the current PDN GW FQDN or IP address is in the list of PDN GWs FQDN or IP addresses provided in the DNS response.

The principle is that, instead of detaching the UE, the PDN connections that don’t need PDN GW change are moved with their IP address preserved and the PDN connections that need PDN GW change are deactivated with reactivation requested during the mobility management procedure: 

· Upon receiving the Context Request message from the target (new) MME during the TAU procedure, the source (old) MME verifies for each PDN connection whether the PDN GW needs to be changed. For the PDN connections for which the PDN GW needs to be changed: 

· The source (old) MME deletes the network resources towards the SGW and PGW by sending a Delete Session Request to the SGW,

· The source (old) MME indicates in the Context Request Ack with an indication of which PDN connections need to be released;
· After the completion of the TAU procedure, the target (new) MME deactivates PDN connections for which the PDN GW needs to be changed, with a request for the UE to reactivate it, by sending NAS Deactivate EPS Bearer Context Request with reactivation requested to the UE.

· PDN connections that don’t need PDN GW change are moved during the TAU procedure: the IP address of the UE on these PDN connections is preserved.
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9. UE Requested PDN Connectivity per TS 23.401 clause 5.10.2 

7a. E-RAB Release Command/RRC Reconfig 

(NAS Deactivate EPS Bearer Context Request with re-activation requested)

8. UL NAS Transport (NAS Deactivate EPS Bearer Context Accept)

7b. RRC Reconfig Complete/E-RAB Release Response

2a. TAU Request

2b. TAU Accept (GUTI with Null-GMMEI and non broadcast TAI)

3. TAU Request

6b. TAU Accept (new GUTI) per step 20 of figure 5.3.3.1-1 in TS 23.401 clause 5.3.3.1 

4a. Context Request

4b. Context Request Ack

5a. Delete Session Request

5d. Delete Session Response

5b. Delete Session Request

5c. Delete Session Response

1. The Serving MME determines that the UE would be better served by a dedicated CN

6a. Per steps 9 to 19 of figure 5.3.3.1-1 in TS 23.401 clause 5.3.3.1 

 

1. 0.
The UE is attached to the serving MME and has PDN connectivity.

2. 1. The serving MME has determined that a dedicated (new) MME need be selected (Note: this functionality is common to all solutions and need be concluded separately).
3. 2. The UE initiates a TAU procedure. The MME accepts the procedure, and based on the updated UE profile info, the MME allocates a GUTI with a “null-MMEGI” in order to redirect the UE to a dedicated network. The MME may also provide a non-broadcast TAI, and/or a short periodic timer.

4. 3.
At the next TAU Request from the UE, the eNodeB forwards the NAS message to a dedicated MME based on the “null-MMEGI” in the RRC message.

5. 4.
The dedicated MME fetches (Context Request) the UE context from the old (non-dedicated) MME using the MME code in the GUTI. The serving MME checks via DNS whether the same PDN GW can be reused for each established PDN connection when moving to the dedicated network. The serving MME answers to the dedicated MME by sending Context Request Ack, which contains all PDN connections of the UE and an indication of which PDN connections need to be released when the UE moves to the dedicated network as they require a change of PDN GW.

5.
For each PDN connection that requires a change of PDN GW, the serving MME deletes the session towards the PDN GW.

NOTE: Step 5 may take place in parallel with steps 6 and next. 

6. 6a.
The dedicated MME determines whether the serving GW needs to be changed and if it needs to be changed it sends to the selected new Serving GW a Create Session Request (IMSI, bearer contexts, MME Address and TEID, Type, the Protocol Type over S5/S8, RAT type, Serving Network, UE Time Zone) message per PDN connection that is not indicated as to be released as the UE moves to the dedicated network.
7. 6b.
Steps 9 to 19 of figure 5.3.3.1-1 in TS 23.401 clause 5.3.3.1 are performed. The dedicated MME then sends TAU Accept to the UE per step 20 of figure 5.3.3.1-1 in TS 23.401 clause 5.3.3.1.

Step 7, 8 and 9 take place for each PDN connections that needs to be released as the UE moves to the dedicated network
8. 7.
The dedicated MME sends a NAS Deactivate EPS Bearer Context Request with a list of bearers to deactivate with reactivation requested embedded in a S1AP E-RAB Release Command. The eNodeB performs the corresponding bearer reconfigurations towards the UE and replies to the dedicated MME by sending E-RAB Release Response.

9. 8. 
The UE acknowledges the NAS Deactivate EPS Bearer Context procedure.

10. 9.
The UE reactivates the deactivated PDN connections as specified in TS 23.401 clause 5.10.2.
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