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Introduction
This paper proposes the following updates to solution 1:

-
Updates to Registration procedure to perform SM context transfer via AMF, to make it inline with HO procedure described in Solution 1. See also related input paper in S2-187997.

- 
Add descriptions of UE triggered Service Request and NW triggered Service request 
Proposal

It is proposed to update TR 23.726 as follows

***** First Change *****
6.1.2.5.2
Mobility Registration with insertion, removal and change of I-SMF

This procedure shows the difference to the mobility registration procedure in TS 23.501 [2], 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.
Editor’s note: Interactions with PCF are FFS and depends on conclusions to key issue #5.
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5. Steps 6-16 in registration procedure in TS 23.502, clause 4.2.2.2 

6. I-SMF selection

UPF

(new I-UPF)

Case: I-SMF insertion or I-SMF change (to add the new I-SMF to the path) 

7. Nsmf_PDUSession_CreateSMContext Request (SM container, A-SMF ID) 

8. UPF selection

13. N4 Session Modification 

14. Nsmf_PDUSession_CreateSMContext Response 

10. Nsmf_PDUSession_Update Request

12. Nsmf_PDUSession_Update Response

3a. Nsmf_PDUSession_Context / Nsmf_PDUSession_ContextRelease Request  

3b. Nsmf_PDUSession_Context (SM container(SM context)) / Nsmf_PDUSession_ReleaseContext Response 

Case: Existing (old) I-SMF 

3c. Nsmf_PDUSession_ContextRequest / Nsmf_PDUSession_ContextRelease Request 

3d. Nsmf_PDU Session_Context (SM container(SM context)) / Nsmf_PDUSession_ReleaseContext Response 

Case: No existing (old) I-SMF

11. N4 Session Modification 

15. Nsmf_PDUSession_UpdateSMContext Request 

17. Nsmf_PDUSession_UpdateSMContext Response 

Case: I-SMF removal (to update A-SMF about new path without I-SMF)

16. N4 Session Modification 

18. Nsmf_PDUSession_ReleaseSMContext Request 

Case: I-SMF removal and I-SMF change (to release old I-SMF)

20. N4 Session Release 

19. Nsmf_PDUSession_StatusNotify 

21. Steps 19-23 in registration procedure in TS 23.502, clause 4.2.2.2 

2. Namf_Communication_UEContextTransfer  

4. Namf_Communication_UEContextTransfer  Response(UE context, SM container )

1. Steps 1-3 in registration procedure in TS 23.502, clause 4.2.2.2 

9. N4 Session Establishment 


6.1.2.5.2-1: Mobility registration with insertion of I-SMF

1.
These steps are the same as steps 1-13 in TS 23.502, clause 4.2.2.2.

2.
This step is the same as step 4 in TS 23.502, clause 4.2.2.2 

3. 
If there is an existing (old) I-SMF, and PDU Session status received from the UE indicates that a PDU Session is released at the UE, the AMF invokes the Nsmf_PDUSession_ReleaseSMContext service operation towards the I-SMF.  
Otherwise, the old AMF requests SM context from that I-SMF. If there is no existing I-SMF, the AMF requests SM context from the SMF (i.e. A-SMF).
Editor’s note: It is FFS whether the AMF request context only for PDU Sessions if the "List Of PDU Sessions To Be Activated" is included in the Registration Request, or for all established PDU Sessions. 
4. 
This step is the same as step 5 in TS 23.502, clause 4.2.2.2, with the addition that an SM container containing SM context is included.  
5.
This step is the same as steps 6-16 in TS 23.502, clause 4.2.2.2
6. 
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: I-SMF insertion or I-SMF change:

7.
The AMF sends a Nsmf_PDUSession_CreateSMContext Request to the new I-SMF. The AMF includes the PDU Session ID, SM container, received in step 4 as well as the identity of the SMF (A-SMF) serving the PDU Session.

8.
The I-SMF selects a UPF.

9.
The I-SMF requests establishment of the N4 session.

10.
The I-SMF  sends an Nsmf_PDUSession_Update Request to the A-SMF. The I-SMF includes the DL tunnel information for the N9 tunnel. 
11.
The I-SMF sends a N4 session modification to the UPF (I-UPF) with the updated tunnel information.
12. 
The A-SMF sends Nsmf_PDUSession_Update Response to I-SMF including the UL tunnel information for the N9 tunnel. 
13.
The A-SMF sends a N4 session modification to the UPF (A-UPF) with the updated tunnel information.

14.
The I-SMF sends a Nsmf_PDUSession_CreateSMContext Response to the AMF.


If the activation of UP resources was requested in step 7, 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:

15.
The AMF sends Nsmf_PDUSession_UpdateSMContext to A-SMF to indicate to A-SMF that it is serving the UE and that no I-SMF is to be used.

16. 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.

17.
The A-SMF sends a Nsmf_PDUSession_UpdateSMContext Reply to AMF


If the activation of UP resources was requested in step 15, 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:

18.
The AMF sends a Nsmf_PDUSession_ReleaseSMContext to the old I-SMF, indicating that it shall release all resources related to the PDU Session. The I-SMF shall not send a PDU Session Release towards A-SMF. 
19. 
The old I-SMF sends a Nsmf_PDUSession_StatusNotify to A-SMF to notify that it has release the PDU Session context

20. 
The old I-SMF releases the N4 session towards the old I-UPF


21.
These steps are the same as steps 19-23 in clause 4.2.2.2.

***** Next Change *****
6.1.2.5.X 
UE Triggered Service Request

When a Service Request is received by AMF, the AMF determines whether a new I-SMF needs to be selected. If an I-SMF does not need to be removed, inserted or changed, the UE triggered Service Request in clause 4.2.3 of TS 23.502 [3] can be used without change. If a new I-SMF is selected, the UE triggered Service Request procedure is shown below.
The following scenarios are supported:

-
from old I-SMF service area to new I-SMF service area, i.e. I-SMF change; or

-
from A-SMF service area to new I-SMF service area, i.e. I-SMF insertion; or

-
from old I-SMF service area to A-SMF service area, i.e. I-SMF removal.

If the service request is triggered by network and a new I-UPF is selected (e.g. by a new I-SMF), a forwarding tunnel may need to be established between the old I-UPF and the new I-UPF to forward buffered data. 

Editor’s note: Interactions with PCF are FFS and depends on conclusions to key issue #5.
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2. N2 message (Service Request)

3. Authentication/Security

17. N2 Request(N2 SM info)

18. RRC connection reconfiguration

Uplink data (case: new I-SMF/I-UPF is inserted or I-SMF/I-UPF is relocated)

Downlink data

19. N2 Request Ack

23. Nsmf_PDUSession_ UpdateSMContext Request 

21. N4 Session Modification 

Downlink data

Downlink data

22. Nsmf_PDUSession_ UpdateSMContext Response

26. N4 Session Modification

28. N4 Session Release  

27. N4 Session Modification

Uplink data (case: I-SMF/I-UPF is removed)

Case: new I-SMF selected, i.e. at I-SMF insertion or I-SMF change 

5. Nsmf_PDUSession_CreateSMContext Request (SM container) 

PCF AUSF

6. UPF selection

7. N4 Session Establishment 

4a. Nsmf_PDUSession_ContextRequest 

4b. Nsmf_PDU Session Context Response (SM container(SM context, forwarding indication)) 

8. Nsmf_PDUSession_CreateSMContext Response(N2 SM info, SM context (forwarding tunnel information) ) 

10. N4 Session Modification

Case: I-SMF removal

11. Nsmf_PDUSession_UpdateSMContext Request (I-SMF removal indication, SM container(forwarding indication) ) 

12. N4 Session Modification

13. Nsmf_PDUSession_UpdateSMContext Response

9a. Nsmf_PDUSession_Update Request

9b. Nsmf_PDUSession_Update Request

14. Nsmf_PDUSession_UpdateSMContext Request (SM container(forwarding tunnel information) ) 

15. Nsmf_PDUSession_UpdateSMContext Response

16. N4 Session Modification

Buffered data (in case of I-SMF change)

Case: old I-SMF exist, i.e. at I-SMF removal or I-SMF change 

Case: old I-SMF exist, i.e. at I-SMF removal or I-SMF change (to set up data forwarding from old I-UPF)

Buffered data (in case of I-SMF removal)

Case: new I-SMF selected, i.e. at I-SMF insertion or I-SMF change 

Case: no I-SMF, i.e. I-SMF removal

24. N4 Session Modification 

25. Nsmf_PDUSession_ UpdateSMContext Response

20. Nsmf_PDUSession_ UpdateSMContext Request


1-3. These steps are the same as in clause 4.2.3.2 in TS 23.502. 

The AMF determines whether I-SMF needs to be removed, inserted or changed/relocated. The rest of this call flow assumes that I-SMF needs to be removed, inserted or changed/relocated. 

Editor’s note: It is FFS whether AMF does this for all PDU Sessions or only for the PDU Sessions where the UP activation has been requested. 

4. 
If there is an existing (old) I-SMF, the AMF sends a Nsmf_PDUSession_Context Request to the old I-SMF indicating that SM context for an I-SMF is requested. The old I-SMF replies with a Nsmf_PDUSession_Context Reply including an SM container with the SM context and an indication whether data forwarding is needed or not.
Case: I-SMF insertion or I-SMF change:

5. 
In case AMF determines that a new I-SMF need to be selected, the AMF selects the new I-SMF and sends a Nsmf_PDUSession_CreateSMContext Request to the new I-SMF. The AMF includes the SM container received in step 4.
6. 
The new I-SMF selects a UPF (new I-UPF) serving the UE location.

7. 
The new I-SMF initiates a N4 Session Establishment to the new I-UPF. In case tunnel endpoint is allocated by the UPF, the UPF provide tunnel endpoints to the new I-SMF, otherwise the SMF allocates the tunnel endpoints and provides them to the UPF.  

8. 
The new I-SMF sends a Nsmf_PDUSession_CreateSMContext Response to the AMF. The I-SMF includes N2 SM info (tunnel endpoint information for N3 tunnel) as well as SM context (forwarding tunnel information).
9. 
The new I-SMF sends a Nsmf_PDUSession_Update to the A-SMF and includes tunnel endpoint information for the DL traffic from A-UPF to new I-UPF. The A-SMF replies to new I-SMF and includes tunnel endpoint information for UL traffic from new I-UPF to A-UPF. 
10.
The A-SMF provides the DL tunnel information to the UPF
Case: I-SMF removal:

11.
The AMF sends a Nsmf_PDUSession_UpdateSMContext Request to the A-SMF and indicates that the I-SMF shall be removed. The AMF also includes the SM container received in step 4.
12.
In case the UPF allocates tunnel endpoint identifiers, the A-SMF may request the UPF (PSA) to provide tunnel endpoint for the UL traffic from (R)AN.

13.
The A-SMF sends a Nsmf_PDUSession_UpdateSMContext Response to the AMF. The A-SMF includes N2 SM info (tunnel endpoint information for N3 tunnel) as well as SM context (forwarding tunnel information).
Case: I-SMF removal or I-SMF change: (in order to setup forwarding tunnel from old I-UPF to either PSA or new I-UPF)

14.
The AMF sends a Nsmf_PDUSession_UpdateSMContext Request to the old I-SMF containing forwarding tunnel endpoint information for traffic to the PSA UPF (in case of removal) or the new I-UPF (in case of I-SMF change). 
15.
The old I-SMF replies with a Nsmf_PDUSession_UpdateSMContext Response
15.
The old I-SMF updates the forwarding information in the old I-UPF so that the buffered data is forwarded to the PSA UPF (in case of removal) or the new I-UPF (in case of I-SMF change). 
17-19. 
These steps are the same as steps 12-14 in 4.3.2.3 in TS 23.502 

In case a new SMF has been selected (i.e. for I-SMF insertion and I-SMF change), steps 20-22 are performed. Otherwise call flow continues in step 23.

20.
The AMF sends a Nsmf_PDUSession_UpdateSMContext Request to the new I-SMF with the N2 SM information for the N3 tunnel. 

21.
The new I-SMF updates the new I-UPF with the DL tunnel endpoint information

22. The new I-SMF sends a Nsmf_PDUSession_UpdateSMContext Response to AMF

In case no I-SMF exist, i.e. I-SMF is to be removed, steps 23-25 are performed. Otherwise call flow continues in step 26.

23.
The AMF sends a Nsmf_PDUSession_UpdateSMContext Request to the new A-SMF with the N2 SM information for the N3 tunnel. 

24.
The new A-SMF updates the new PSA UPF with the DL tunnel endpoint information

25. The new A-SMF sends a Nsmf_PDUSession_UpdateSMContext Response to AMF

26.
In case of I-SMF insertion or I-SMF change, the new I-SMF may release the tunnel endpoint for the forwarding tunnel based on the guard timer. 

27.
In case of I-SMF removal, the A-SMF may release the tunnel endpoint for the forwarding tunnel based on the guard timer.

28.
In case of I-SMF removal or I-SMF change, the old I-SMF releases the old I-UPF 

***** Next Change *****
6.1.2.5.Y 
Network Triggered Service Request

The network triggered service request in clause 4.2.3.3 in TS 23.502 [3] can be reused with the following differences: 

If UE is in CM-IDLE state and a new I-SMF is selected by AMF or an I-SMF is removed, in step 6, the UE triggered service procedure is as described in 6.1.2.5.X, otherwise, the UE triggered service procedure is as clause 4.2.3.2 of TS 23.502 [3].

***** End of Changes *****
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