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[bookmark: OLE_LINK6]Abstract of the contribution: This contribution proposes a solution to select SMF during PDU session establishment and SMF reselection when UE moved if one SMF cannot control all the UPFs of the PDU session. 
1 Discussion
In last meeting, key issues were proposed and agreed, which includes:
· If in a solution (within HPLMN or within VPLMN), a PDU Session may be simultaneously controlled by multiple SMF, the solution shall describe:
-	Which NF is responsible for SMF selection or reselection, and how is it enforced
-	Is there any impact to NRF? Are dedicated NRF needed or assumed?
This contribution proposes a solution to solve these issues.
2 Proposal
It is proposed to include the following text into the TR:

/*************************** Start of the first change ************************/
[bookmark: _Toc503538643]6.X	Solution # SMF selection and reselection due to different region:
[bookmark: _Toc503538644]6.X.1	Overview
This solution addresses key issue 4.
[bookmark: _Toc503538645]6.X.2	Description of the solution
6.X.2.1	General
In this solution, the architecture is as following Figure:


Figure 6.x.2.1-1 A-SMF and AMF in different region
Editor’s Note:  the relation between this solution and solution #X: Mobility between service areas is FFS. 
6.x.2.2	SMF selection during PDU Session establishment
When a PDU session is activated, the SMF that controls the PDU session anchor may be located in an administrative region that is different from the SMF that controls the UPF connecting to NG AN. In this case, two SMFs needs to be selected for the PDU session establishment.
The AMF selects the A-SMF that controls the PDU session anchor based on S-NSSAI and DNN. The AMF, based on the UE location and the selected A-SMF(s), determines whether an I-SMF that controls an UPF connecting to NG RAN needs to be selected. If it is needed, the AMF selects the I-SMF based on S-NSSAI and UE location information. 
From the configured or the collected information the AMF may be aware of the area served by the SMF in the same region. 
The AMF determine whether I-SMF is needed based on the intersection between the area served by the A-SMF and UE location. 
If the A-SMF is not in the same region, the AMF does not have the information of the area served by the A-SMF, the AMF determine that I-SMF is needed. In another option, the AMF determine whether A-SMF is located in the same AMF region or not based on the A-SMF identity which includes region information. The AMF request NRF to select I-SMF(s) based on S-NSSAI and UE location information.
If the AMF cannot determine whether an I-SMF needs to be selected or not, the AMF requests NRF to select I-SMF(s) based on S-NSSAI and UE location information. And based on the returned I-SMF(s) and A-SMF(s), the AMF determines whether a collocated SMF that supports both I-SMF and A-SMF can be selected.
The SMF selection procedure as defined in TS23.502 "4.3.2.2.1	Non-roaming and Roaming with Local Breakout" step 2, is done as in Figure 2.1-2. 


Figure 6.x.2.2-1 I-SMF Selection during PDU Session establishment
1. The area SMF can served is registered in NRF. This is done via SMF or OAM.
2. AMF receives PDU Session Establishment Request, which includes S-NSSAI, DNN and the UE location information added by 5G AN.
3. AMF sends Nnrf_NFDiscovery Request (DNN, S-NSSAI) to NRF in order to select an A-SMF that supports the S-NSSAI and the DNN.
4. NRF returns a list of SMF IDs to AMF.
5. AMF determines whether I-SMF needs to be selected based on area served by the candidate A-SMF(s). 
If there is no candidate A-SMF can serve the UE location or the AMF cannot decide whether I-SMF is needed, the AMF sends Nnrf_NFDiscovery Request (UE location info, S-NSSAI) to NRF.
6. NRF selects I-SMF based on UE location info and S-NSSAI, and returns a list of I-SMF(s) to AMF. The AMF selects one I-SMF from the I-SMF list. 
If the AMF can not decide whether the I-SMF is needed and query NRF at step 5, the selected I-SMF may be same as the A-SMF. 
After the I-SMF has been selected, the UPF which terminated N3 interface is selected by the I-SMF. 

6.x.2.3	I-SMF reselection during UE mobility
During UE mobility the AMF determines whether I-SMF needs to be relocated. The AMF determines whether to reselect I-SMF based on UE location information and area of old SMF served, i.e. the SMF which control the UPF terminated the N3 interface. The area SMF served is be configured or collected by the AMF. 
Per TS23.502 "4.2.2.2.2 General Registration" step 18, when the AMF update the SM context stored at the SMF, the AMF check whether the I-SMF need be reallocated. Similar is done on the handover procedure. The I-SMF reselection procedure is in figure 2.2-1:


Figure 6.x.2.3-1 I-SMF Selection due to UE mobility
1. During mobility procedure, e.g. registration update or handover procedure, the AMF needs to determine whether I-SMF selection is needed.
2. If the old SMF, i.e. the SMF which control the UPF terminated the N3 interface, is not in the same region as the AMF (i.e. inter region mobility), a new I-SMF needs be selected. Otherwise, the AMF determines whether to select or reallocate I-SMF based on UE location information and information of the area old SMF served, The AMF make a decision based on the configured or collected information of the area served by the SMF.
If AMF determines I-SMF reselection is needed or uncertain whether it is needed, the AMF query NRF. The AMF provides UE location info and S-NSSAI to NRF.
3. NRF returns a list of I-SMF(s) to AMF. The AMF selects one I-SMF from the I-SMF list. If the AMF can not decide whether the I-SMF is needed and query NRF at step 2, the selected I-SMF may be same as the old I-SMF.
After the I-SMF has been selected, the UPF which terminated N3 interface can be selected by the I-SMF. 

/*************************** End of the first change ************************/
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