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Abstract of the contribution: This contribution proposes updates to solution 1 to cover additional scenarios and procedures.
Discussion

The impacted procedures need to support I-SMF insertion, I-SMF removal as well as I-SMF change during mobility procedures. The three scenarios are illustrated in the figure below. The figure shows the case with simultaneous AMF change. In case of no AMF change, S-AMF and T-AMF are the same. The dashed lines indicate the borders between administrative regions. 
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Figure 1 Scenarios for I-SMF insertion, removal and change. 
In TR 23.726, clause 6.1.2.5.2, the mobility Registration procedure with insertion of I-SMF is described. The procedure should be enhanced to cover also I-SMF removal and I-SMF change. 

Issue 1: One issue in the procedure is how the target I-SMF knows the SM context information when the UE moves out from the current SMF Service Area into another SMF Service Area. There are three cases:

- Case 1 (insertion): In the procedure in clause 6.1.2.5.2, (I-SMF insertion) the new I-SMF gets the SM context from A-SMF.
- Case 2 (removal): In this case there is no new I-SMF and thus no need to provide SM context

- Case 3 (change): There are three options for how target I-SMF can get the SM context:

- 
Option 1: AMF fetches context from source I-SMF and provides it transparently to target I-SMF

- 
Option 2: Target I-SMF fetches the context directly from source I-SMF

- 
Option 3: Target I-SMF gets the context from the A-SMF

Option 1 has the benefit that the context transfer takes place mostly within each local region and minimizes the number of round-trips across the region borders. However, it adds extra signaling for AMF to fetch context from source I-SMF before AMF contacts the target I-SMF.

Option 2 adds extra signaling to fetch SM context from source I-SMF before contacting A-SMF. Such a context fetch is also performed across a region border which may lead to additional delay. In case the procedure will also become applicable to inter-PLMN handovers, this would also imply an additional inter-PLMN interface. 
Option 3 does not bring extra signaling since target I-SMF anyway needs to contact A-SMF and notify A-SMF that it is taking over as serving I-SMF. 

Conclusion 1: In Registration procedure, target I-SMF always fetches SM context from A-SMF.
Proposal

It is proposed to update TR 23.726 as follows

***** First Change *****

6.1.2.5.2
Mobility Registration with insertion of I-SMF

This procedure shows the difference to the mobility registration procedure in 23.501, clause 4.2.2.2, when a new I-SMF has to be inserted, an existing I-SMF is replaced with a different I-SMF or an existing I-SMF is removed.


Editor's note:
Impact to other procedures are FFS.
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6.1.2.5.2-1: Mobility registration with insertion of I-SMF
1.
These steps are the same as steps 1-17 in clause 4.2.2.2.

2.
The AMF determines whether the existing I-SMF (if any) can be re-used or whether an I-SMF has to be inserted, changed or removed. In case I-SMF has to be inserted or existing I-SMF is changed, AMF selects an I-SMF.
Case: Existing I-SMF is used:
3.
This step is the same as step 18 in clause 4.2.2.2, with the I-SMF acting as SMF.
4. 
In case I-SMF received a Nsmf_PDUSession_ReleaseSMContext in step 3, the I-SMF invokes the Nsmf_PDUSession_Release towards A-SMF.

Editor’s note: How to handle the case where a PDU Session needs to be released due to PDU Session status indicates that it is released at the UE or other reasons, and I-SMF needs to be inserted, changed or removed, is FFS
Case: I-SMF insertion or I-SMF change:

5. 
The AMF sends a Nsmf_PDUSession_CreateSMContext Request to the I-SMF. The AMF includes the PDU Session ID as well as the identity of the SMF (A-SMF) serving the PDU Session.

6.
The I-SMF selects a UPF.

7.
The I-SMF requests establishment of the N4 session.

8.
The I-SMF requests SM context from the A-SMF. The I-SMF also includes the DL tunnel information for the N9 tunnel. In the reply from A-SMF, the A-SMF provides SM context, including DL tunnel information for the N9 tunnel.

9.
The I-SMF sends a N4 session modification to the UPF (I-UPF) with the updated tunnel information.

10.
The A-SMF sends a N4 session modification to the UPF (A-UPF) with the updated tunnel information.
11.
The I-SMF sends a Nsmf_PDUSession_CreateSMContext Response to the AMF.
If the activation of UP resources was requested in step 5, the I-SMF initiates the procedure described in clause 4.2.3.2, steps from step 5 onwards, to complete the User Plane connection activation without sending MM NAS Service Accept from the AMF to (R)AN described in step 12 of clause 4.2.3.2.
Even if an I-SMF is inserted between AMF and A-SMF, the AMF stores the SMF (A-SMF) identity information as part of the SM context for the PDU Session. 
In case of I-SMF change, the flow continues at step 15 below.

Case: I-SMF removal:

12.
The AMF sends Nsmf_PDUSession_CreateSMContext to A-SMF to indicate to A-SMF that it is serving the UE and that no I-SMF is to be used.

13. The A-SMF sends a N4 session modification to the UPF (A-UPF) with information indicating that A-UPF shall start to buffer DL packets.

14.
The A-SMF sends a Nsmf_PDUSession_CreateSMContext Reply to AMF

If the activation of UP resources was requested in step 12, the A-SMF initiates the procedure described in clause 4.2.3.2, steps from step 5 onwards, to complete the User Plane connection activation without sending MM NAS Service Accept from the AMF to (R)AN described in step 12 of clause 4.2.3.2.
Case: I-SMF removal or I-SMF change:

15.
The A-SMF notifies the old I-SMF that it shall release all resources related to the PDU Session. The I-SMF shall not send a PDU Session ReleaseSMContext towards AMF. 

16.
The AMF sends a PDUSession_ReleaseSMContext to the old I-SMF, with an indication that it shall release all resources related to the PDU Session. The I-SMF shall not send a PDUSession_Release towards A-SMF.
Editor’s note: It is FFS whether notifications to I-SMF from both Old AMF and A-SMF are needed.
17.
These steps are the same as steps 19-23 in clause 4.2.2.2.

***** Next Change *****
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***** End of Changes *****
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Cases: I-SMF inserted or I-SMF change (to add the new I-SMF to the path)
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1. Steps 1-17 in registration procedure as in clause 4.2.2.2







UPF�(A-UPF)







Old �I-SMF







UPF�(Old I-UPF)







UPF�(New �I-UPF)







New�I-SMF







PCF







Old AMF







2. I-SMF Selection







New AMF







(R)AN







SMF�(A-SMF)







UE












_1587893519.doc


4. UPF selection















3. Nsmf_PDUSession_CreateSMContext Request







5. N4 Session Establishment







10. Steps 19-23 in registration procedure as in clause 4.2.2.2
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