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[bookmark: OLE_LINK6]Abstract of the contribution: This contribution proposes registration procedure, PDU session establishment procedure, and Xn based handover procedure for solution 6. 
1 Discussion
Solution 6 is to address KI#1/KI#4. In this case the I-SMF is selected and reallocated due to UPF in different region are controlled by different SMF. To have better full picture, the below three procedures are added even from the description (e.g. from section 6.6.2.2/6.6.2.3/6.6.2.4) it can be easily derived how it works in this solution. 
2 Solution
Registration
During registration procedure, the I-SMF may be changed, inserted or deleted.
If the I-SMF is changed or inserted, the I-SMF needs to have SM context. It is proposed that new I-SMF retrieves SM context from old I-SMF.
Xn based handover
Similar to registration procedure, the new I-SMF needs to have SM context. It is proposed that new I-SMF retrieves SM context from old I-SMF.
PDU Session Establishment
In PDU session establishment, it is possible that an I-SMF is selected. 
3 Proposal
It is proposed to add the following text into TR 23.726.

******************************* Start of Changes *********************************
6.6.2.x	Registration Procedure
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.
NOTE: the I-SMF can be collocated with A-SMF.
When registration request is received, the AMF determines whether a target I-SMF needs to be selected, the possible scenario related to I-SMF change in registration request 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. 


Figure 6.6.2.x-1 Registration Procedure
2. 	The target AMF determines and selects a target I-SMF as described in clause 6.6.2.3.

Step 3~step 11 are for I-SMF insertion or I-SMF change:
3. 	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.
4~5. 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, QoS parameters for this PDU session, and the A-SMF ID for the PDU session. 
If the UE moves from the A-SMF service area to target I-SMF service area (i.e. the I-SMF insertion), the source I-SMF is A-SMF.
6~7. 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.
8~10. The target I-SMF invokes Nsmf_PDUSession_Update Request (Tunnel info of target I-UPF) toward the A-SMF. The A-SMF updates A-UPF with Tunnel info of target I-UPF. In case of I-SMF insertion, and there was an existing I-UPF controlled by A-SMF, A-SMF releases N4 session in this I-UPF.
11. The target I-SMF responds the AMF with Nsmf_PDUSession_CreateSMContext response. 

Step 12~14: for I-SMF Removal
12. The AMF invokes Nsmf_PDUSession_CreateSMContext Request to A-SMF.
13. The A-SMF may select a target I-UPF.
If a target I-UPF is selected, the A-SMF establishes N4 session toward the target I-UPF and updates the A-UPF with the target I-UPF tunnel info.
If a target I-UPF is not selected, the A-SMF updates the A-UPF to remove the source I-UPF tunnel info.
14. The A-SMF sends Nsmf_PDUSession_CreateSMContext Response to AMF.

Step 15~17 are common for I-SMF removal and I-SMF change:
15~17. The AMF invokes Nsmf_PDUSession_ReleaseSMContext Request to source I-SMF. The I-SMF releases sessions in source I-UPF.

Step 18 is common to all cases:
18. step 19~23 in registration procedure as in clause 4.2.2.2 of TS 23.502 [3] is performed.
6.6.2.y	PDU Session Establishment
During PDU Session establishment, the AMF need determine whether I-SMF is needed or not per clause 6.6.2.2.
In case the I-SMF is not need, the PDU Session establishment procedure is same as the PDU Session establishment in clause 4.3.2.2.1 of TS 23.502 [3].
In case the I-SMF need be inserted, the PDU Session establishment procedure is same as the PDU Session establishment in clause 4.3.2.2.2 of TS 23.502 [3], replacing V-SMF/V-UPF with I-SMF/I-UPF respectively.
6.6.2.z	Xn based handover with I-SMF change
Similar to registration procedure, the following cases are considered:
· UE moves from source I-SMF service area to target I-SMF service area, i.e. I-SMF reallocation; or  
· UE moves from A-SMF service area to target I-SMF service area, i.e. I-SMF insertion; or 
· UE moves from source I-SMF service area to A-SMF service area, i.e. I-SMF removal. 



2. 	The AMF determines and selects a target I-SMF as described in clause 6.6.2.3.

Step 3~step 11 are for I-SMF insertion or I-SMF change:
3. 	The 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.
4~5. 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, QoS parameters for this PDU session, and the A-SMF ID for the PDU session. 
If the UE moves from the A-SMF service area to target I-SMF service area (i.e. the I-SMF insertion), the source I-SMF is A-SMF.
6~7. 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.
8~10. The target I-SMF invokes Nsmf_PDUSession_Update Request (CN Tunnel info of target I-UPF) toward the A-SMF. The A-SMF updates A-UPF with Tunnel info of target I-UPF. 
	The A-UPF sends the End Marker via the source I-UPF toward the source RAN. Downlink packets are routed via the target I-UPF after this step.
In case of I-SMF insertion, if there was an existing I-UPF controlled by A-SMF, A-SMF starts a timer in order to release N4 session in this I-UPF.
11. The target I-SMF responds the AMF with Nsmf_PDUSession_CreateSMContext response. 

Step 12~14: for I-SMF Removal
12. The AMF invokes Nsmf_PDUSession_CreateSMContext Request to A-SMF.
13. The A-SMF may select a target I-UPF.
If a target I-UPF is selected, the A-SMF establishes N4 session toward the target I-UPF and updates the A-UPF with the target I-UPF tunnel info.
If a target I-UPF is not selected, the A-SMF updates the A-UPF with N3 tunnel info.
	The A-UPF sends the End Marker via the source I-UPF toward the source RAN. Downlink packets are routed via the target I-UPF after this step.
14. The A-SMF sends Nsmf_PDUSession_CreateSMContext Response to AMF.

Step 15~17 are common to all cases:
15. The AMF sends N2 path Switch Request Ack (CN tunnel info) to 5G RAN.
	In case of I-SMF change or insertion, the CN tunnel info is the tunnel info of target I-UPF controlled by target I-SMF.
	In case of I-SMF removal, the CN tunnel info is the tunnel info of the target I-UPF controlled by A-SMF or tunnel info of A-UPF.
16. The target RAN request source RAN to release resources.
17. The AMF invokes Nsmf_PDUSession_ReleaseSMContext Request to source I-SMF. The I-SMF releases sessions in source I-UPF.
In case of I-SMF insertion, if a source I-UPF has been replaced by target I-UPF controlled by target I-SMF, when the timer in step 8 has expired, the A-SMF sends N4 session release to source I-UPF to release resources in source I-UPF.
18. Registration procedure is performed when it is needed.
******************************* End of Changes *********************************
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