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[bookmark: OLE_LINK6]Abstract of the contribution: This contribution discusses how to support inter I-SMF Mobility. 
1 Discussion
There is no procedure yet on how to support inter I-SMF handover. This paper discusses how it is supported.
2 Solution
The network architecture is defined as 6.6.2.1, which can be referred as the following:


Case 1: I-SMF relocation
Before the UE moves, the source I-SMF is already inserted. The UE moves out side of the service area of source I-SMF, and into service area of target I-SMF. See the following figure:



Figure 1 I-SMF relocation
To support this scenario, there are 2 issues for inter I-SMF reallocation:
Issue 1: when the UE moves from source I-SMF Service Area to Target I-SMF Service Area, how does the target I-SMF knows the SM context information?
During handover preparation, the AMF selects target I-SMF as described in clause 6.6.2.3 and the target I-SMF will select a target I-UPF. The tunnel from target I-UPF to A-UPF needs to be established during the handover time. 
· Option 1: the target I-SMF retrieves SM context info from the A-SMF directly. This may cause more delay if the A-SMF might is far from the target I-SMF (e.g. in different PLMN). 
· Option 2: the source AMF collect the SM context from each source I-SMFs and send it to the target AMF. The target AMF distribute the SM context again to each new selected Target I-SMF. This process add one additional step, i.e. aggregation all SM context from each SMF. 
· Option 3: the target I-SMF retrieves A-UPF tunnel info from source I-SMF. Since the target I-SMF and source I-SMF are close, the signalling delay between source and target I-SMF is smaller.
Comparing above three options, it seems option 3 can avoid some unnecessary delay. It is proposed that we choose option 3. 
Proposal 1: it is proposed that the target I-SMF retrieves SM context info from source I-SMF directly.
Issue 2: how the indirect forwarding tunnel is established between source and target I-UPF?
One option is to establish the indirect forwarding tunnel via AMF, i.e. the AMF relays the message for the indirect forwarding tunnel establishment between source and target I-SMF. This option makes AMF more complicated, and it will cause more delay for handover preparation.
Similar as above consideration, it is proposed that the indirect forwarding tunnel is established between target and source I-SMF directly.
Proposal 2: it is proposed that the target I-SMF send request to source I-SMF directly for indirect forwarding tunnel establishment.

Case 2: I-SMF removal
In this case, the UE moves from service area of source I-SMF to service area of A-SMF. After handover, the source I-SMF will be removed.


Figure 2 I-SMF removal
In this case, the Target I-SMF is A-SMF, according to proposal in case 1. The context retrieval is not needed for this case. The A-SMF may select a new I-UPF. For indirect tunnel establishment, the A-SMF contacts with source I-SMF.  

Case 3: I-SMF insertion
In this case, the UE moves from service area of A-SMF to service area of source I-SMF. After handover, the target I-SMF will be inserted.


Figure 3 I-SMF Insertion
For this case, the A-SMF can be regarded as source I-SMF. For indirect forwarding tunnel establishment, the Target I-SMF contacts with A-SMF. 

3 Proposal
It is proposed to add the following text into TR 23.726.

******************************* Start of Changes *********************************
6.6.2.x	Inter NG-RAN node N2 based handover with I-SMF Change
6.6.2.x.1	General
After each PDU is established, for each PDU Session the AMF store the SMF selection context information and the selected I-SMF ID, i.e. DNN/S-NSSAI, PDU session ID, I-SMF ID, A-SMF ID.

When the UE do the connected state mobility from one area to another area, the possible scenario related I-SMF change can be listed as following:
· from source I-SMF service area to target I-SMF service area, i.e. I-SMF reallocation; or  
· from A-SMF service area to target I-SMF service area, i.e. I-SMF insertion; or 
· from source I-SMF service area to A-SMF service area, i.e. I-SMF removal.
6.6.2.x.2	Preparation phase
The N2 handover preparation procedure with I-SMF and I-UPF change are depicted in figure 6.6.2.x.1-1:


Figure 6.6.2.x.2-1 Inter NG-RAN node N2 Handover with I-SMF and I-UPF change, preparation phase
3. 	The target AMF determines and selects a target I-SMF as described in clause 6.6.2.3.
4. 	The target AMF includes the source I-SMF ID in Nsmf_PDUSession_CreateSMContext Reqeust sent to target I-SMF. 
If the UE moves from A-SMF service area to target I-SMF service area (i.e. the I-SMF insertion), the source I-SMF ID is the A-SMF ID.
5~6. The target I-SMF retrieves SM context from the source I-SMF based on the I-SMF ID received from AMF. The SM context includes UL A-UPF tunnel information and the A-SMF ID for the PDU session. 
If the UE moves from source I-SMF service area to A-SMF service area (i.e. the I-SMF removal), i.e. AMF determine the target I-SMF is A-SMF, step 5~6 are skipped.
The source I-SMF starts a timer to release the resource of source I-SMF and source I-UPF, which is to be used in step 14 of the Execution Phase.
7. 	The target I-SMF selects a new I-UPF and send N4 session establishment request to the new I-UPF, including UL A-UPF tunnel info. 
If the UE moves from source I-SMF service area to A-SMF service area (i.e. the I-SMF removal), the A-SMF may not select a new I-UPF. If new I-UPF is not selected, step 7 is skipped.
12. The target I-SMF provides the indirect forwarding tunnel info received from Target NG RAN in step 11 to the target I-UPF.
If the UE moves from source I-SMF service area to A-SMF service area (i.e. the I-SMF removal) and a new I-UPF is not selected, the indirect forwarding tunnel info is provided to A-UPF in this step.
13. If the indirect forwarding tunnel needs to be established for the PDU session, the target I-SMF invokes Nsmf_PDUSession_Update request (indirect forwarding tunnel info) to the source I-SMF. 
If the UE moves from A-SMF service area to target I-SMF service area (i.e. the I-SMF insertion), the source I-SMF is A-SMF, the target I-SMF invokes Nsmf_PDUSession_Update request (indirect forwarding tunnel info) to A-SMF, and A-SMF may select another UPF to establish indirect forwarding tunnel.
If the UE moves from source I-SMF service area to A-SMF service area (i.e. the I-SMF removal), the target I-SMF is A-SMF, A-SMF invokes Nsmf_PDUSession_Update request (indirect forwarding tunnel info) to the source I-SMF.
14. The source I-SMF provides the indirect forwarding tunnel info to source I-UPF.
If the UE moves from A-SMF service area to target I-SMF service area (i.e. the I-SMF insertion), the source I-SMF is A-SMF, and A-SMF provides the indirect forwarding tunnel info to source I-UPF or A-UPF (in case no source I-UPF).
15. The source I-SMF (or A-SMF in case of I-SMF insertion) responds to target I-SMF (or A-SMF in case of I-SMF removal) with the indirect forwarding tunnel info of the source I-UPF (or A-UPF in case of I-SMF insertion). 
	The target I-SMF starts an indirect data forwarding timer, which is to be used to release the resource of indirect data forwarding tunnel.
6.6.2.x.3	Execution phase


Figure 6.6.2.x.3-1 Inter NG-RAN node N2 Handover with I-SMF and I-UPF change, Execution phase
6. T-AMF notifies to the S-AMF about the N2 handover notify received from the T-RAN by invoking the Namf_Communication_N2InfoNotify.
A timer in S-AMF is started to supervise when resources in S-RAN shall be release.
If the PDU Session(s) is not accepted by the T-AMF (e.g. S-NSSAI associated with the PDU Session is not available in the T-AMF), S-AMF triggers PDU Session Release procedure. If the source I-SMF exists, the PDU Session Release is via source I-SMF.
7. The T-AMF triggers Nsmf_PDUSession_UpdateSMContext Request (Handover Complete indication for PDU Session ID) toward the target I-SMF for PDU sessions that are accepted.
	If the UE moves from source I-SMF service area to A-SMF service area (i.e. the I-SMF removal), the target I-SMF is A-SMF.
8. The target I-SMF sends N4 Session Modification Request indicating DL AN Tunnel Info of T-RAN to the Target I-UPF.
If the UE moves from source I-SMF service area to A-SMF service area (i.e. the I-SMF removal), the target I-SMF is A-SMF, if target I-UPF is selected during preparation phase, the A-SMF sends DL AN Tunnel Info of T-RAN to the Target I-UPF. If target I-UPF is not selected during preparation phase, the A-SMF indicate DL AN Tunnel Info of T-RAN to the A-UPF.
9. The target I-SMF invokes Nsmf_PDUSession_Update Request (PDU Session ID, Target I-UPF DL Tunnel Info) toward A-SMF.
If the UE moves from source I-SMF service area to A-SMF service area (i.e. the I-SMF removal), this step is skipped. 
10. The A-SMF sends N4 Session Modification Request indicating Target I-UPF DL Tunnel Info toward A-UPF.
If the UE moves from source I-SMF service area to A-SMF service area (i.e. the I-SMF removal) and if target I-UPF is not selected during preparation phase, this step is skipped.
14. When the timer set in source I-SMF during preparation phase expires, i.e. step 5, the source I-SMF sends N4 Session Release toward source I-UPF. If indirect forwarding tunnel was established, it will be released together. The source I-SMF removes the UE context information.  
15. When the timer for indirect forwarding tunnel set in target I-SMF expires, i.e. step 15, the target I-SMF sends N4 Session Modification Request to target I-UPF, to release the indirect forwarding tunnel.
[bookmark: _GoBack]******************************* End of Changes *********************************
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