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1. Discussion
1. Introduction
It is agreed in the last meeting that:
“When a UE moves to an area not served by the SMF managing the PDU Session, an additional SMF serving the UE location is invoked to control intermediate UPF(s) for the PDU session. The decision to invoke, remove such an additional SMF or to change the additional SMF is independently taken per PDU session.”
Obviously, the insertion of intermediate SMF is triggered by UE moving outside of the area of the anchor SMF, i.e. the SMF managing the PDU session. Thus during the registration update procedure, for PDU sessions of which the anchor SMFs can not serve the UE, the network shall insert intermediate SMFs immediately instead of in subsequent service request procedure, because the insertion of the intermediate SMF during the service request procedure will delay the UE to obtain network service. 
However, the problem is which NF shall take the responsibility of selecting and inserting the intermediate SMF. Possible NFs are AMF or anchor SMF.
The advantages and disadvantages of AMF solution and anchor SMF solution have been introduced in [1] and [2], here our considerations are:
1. 	AMF has the function of SMF selection; the anchor SMF doesn’t have it.
2. 	If an AMF has selected an intermediate SMF for a PDU session, for other PDU sessions in the network or network slice that the PDU session belongs, the AMF can reuse the same intermediate SMF to serve them.
3. 	Due to UE mobility, the intermediate SMF in a PDU session may need to be reselected, but the anchor SMF can’t do it, because it doesn’t know the service area of the intermediate SMF now. 
4. 	The AMF doesn’t know the service area of SMF.
Based on the above consideration, our solution is:
1. 	During the registration procedure, an AMF provide UE location information (e.g. TAI or TAI list) to the anchor SMF or the intermediate SMF;
2. 	The anchor SMF or the intermediate SMF determines whether it can still serve the UE, if no, the SMF informs the AMF to (re-)select an intermediate SMF and insert it.
3. 	The AMF selects the intermediate SMF by using UE location information and possible slice information, and update the PDU session by the selected intermediate SMF.
Therefore, the AMF can select and insert the intermediate SMF for a PDU session.
2.	Proposal
It is propose to update the registration procedure in the TS 23.502 to include the following changes.
Reference:
[1] S2-174044, Nokia, Alcatel-Lucent Shanghai Bell, TS 23.501: SMF management due to far mobility
[2] S2-173006, Ericsson, 23.501: SMF Service Areas
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Figure 4.2.2.2.x-1: Registration with I-SMF procedure
1.	Step 1 and 2 of figure 4.2.2.2.2-1 has occurred, and the (R)AN sends the Registration request message within an Initial UE message to the initial AMF.
2.	AMF performs step 4 to 17 of figure 4.2.2.2.2-1 as described in the clause 4.2.2.2.2.
3a.	[Conditional] AMF to SMF: N11 Request (UE location).
If UE registration area is changed, the AMF notifies each SMF serving the UE of new UE location.	
3b.	SMF to AMF: N11 Response ().
If the SMF determines that an intermediate SMF needs to be inserted into the PDU session based on the received UE location and the SMF serving area, the SMF responds the AMF with a notification that an intermediate SMF is required for this PDU session.
4a.	[Conditional] AMF to I-SMF: N11 Request (UE location).
If UE registration area is changed, for each PDU session with an I-SMF, the AMF notifies each I-SMF serving the UE of new UE location.
4b.	I-SMF to AMF: N11 Response ().
If the I-SMF determines that the I-SMF needs to be updated for this PDU session based on the received UE registration area and the I-SMF serving area, the I-SMF responds the AMF with a notification that an intermediate SMF is required for this PDU session. 
5.	[Conditional] AMF to NRF: NF discovery.
	If the AMF is informed of selecting an I-SMF, the AMF selects an SMF as described in TS 23.501, clause 6.3.2.
6. 	[Conditional] AMF to new I-SMF: N11 Request (PDU session ID, SMF ID)
	If a new I-SMF was selected in step 5, the AMF send a request to the new selected I-SMF to update the PDU session.
The new I-SMF stores SMF ID for this PDU Session for this UE.
7.	New I-SMF to new UPF: N4 Session Establishment 
The new I-SMF selects a new UPF to act as intermediate UPF for the PDU session.
The new intermediate UPF sends an N4 Session Establishment Response message to the I-SMF. In case the UPF allocates CN tunnel info, it provides CN DL tunnel info to the SMF. 
8. 	New I-SMF to SMF: Update PDU Session Request (PDU session ID, CN DL tunnel info)
	The new I-SMF sends an Update PDU Session Request to the SMF, the message includes the CN DL tunnel info. 
9.	SMF to UPF (PSA): N4 Session Establishment 
The SMF sends N4 Session Modification Request message to PDU session anchor UPF, the message includes the DL tunnel information provided by I-SMF.
10. SMF to new I-SMF: Update PDU Session Response (CN UL tunnel info)
The CN UL Tunnel Info contains the tunnel information for up-link traffic towards PDU session anchor UPF.
The SMF stores new I-SMF ID for this PDU Session for this UE.
11.	New I-SMF to new UPF: N4 Session Establishment.
The new I-SMF send an N4 Session Establishment Request message to the new UPF to provide PDU session anchor info received from step 10, Packet detection, enforcement and reporting rules to be installed.
The new UPF sends an N4 Session Establishment Response message to the I-SMF.
12.	New I-SMF to AMF: N11 Response ().
The new I-SMF responds to AMF with an appropriate cause.
13.	[Conditional] AMF to new I-SMF: N11 release Request (PDU session ID).
If there is an old I-SMF for the PDU, the AMF request the old I-SMF to initiate resource release.
14.	Old I-SMF to old I-UPF: N4 Session Release Request
An N4 Session Release Request (Release Cause) is sent to the old intermediate UPF to release the resource.
15.	Old I-UPF to old I-SMF: N11 release Response
	The old I-SMF confirms the release of resources.
16.	The procedure continues from the step 20 of the figure 4.2.2.2.2-1.
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