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Abstract: This paper proposes to update solution 2
1. Introduction/Discussion
The pCR is intended to complete Solution 2 by addressing the ENs as follows.
- “Editor's note:	The specific scenarios that this solution is intending to resolve are FFS.”
Clause 6.2.2 (Functional Description) is updated to clarify the target scenario, i.e., “The solution can be applied to the scenario 1b) and 1c).” 
- “Editor's note:	Whether there needs to be information in the NRF regarding support of slice re-mapping is FFS.”
The PCF that does not support slice re-mapping does not know what to do with the slice information sent by the AMF. Thus, the support of slice re-mapping needs to be considered in PCF selection and discovery either via NRF or via local configuration.
- “Editor's note:	It is FFS whether and how the change of S-NSSAI of a PDU session applies to roaming scenario.”
Note that the change of S-NSSAI of a PDU session requires the existing URSP rule to be updated accordingly and the EN requires to clarify how that can be performed in the roaming scenario.
Clause 6.2.2.2 and Clause 6.2.2.3 (Change of S-NSSAI of a PDU Session) are updated to clarify roaming scenario. Specifically, during the UE Policy Association, the PCF installs a PCR trigger for change of remapped slice into AMF. When the AMF determines that a new slice for a slice that requires remapping is selected (either via AM-PCF or via its own), the PCR trigger is triggered and the AMF sends the UE Policy update message that contains S-NSSAI of the new slice and S-NSSAI of the old slice (i.e., slice that requires remapping) to the PCF and based on the received information, the PCF determines whether to update URSP rules. When the UE is roaming, the update message from the AMF may include mapping of S-NSSAIs to HPLMN. The AMF sends the message to V-PCF and the V-PCF forwards the message to the H-PCF.
- Update solution to support the SSC mode 1 PDU session.
Clause 6.2.3.3 change S-NSSAI of a PDU Session is updated so that the change of S-NSSAI of a PDU session can be accomplished without changing the PSA-UPF. 
Based on the above mentioned updates to the solutions, the pCR also proposes to remove the ENs accordingly.
2. Text Proposal
It is proposed to capture the following changes vs. TR 23.700-41 V0.3.0.
[bookmark: _Toc519004414][bookmark: _Toc517082226]* * * * First change * * * *
[bookmark: _MON_1609086182][bookmark: _Toc104302384][bookmark: _Toc104359349][bookmark: _Toc104872528]6.2	Solution #2: Slice Re-mapping Capabilities for Network Slice Service Continuity
[bookmark: _Toc104302385][bookmark: _Toc104359350][bookmark: _Toc104872529]6.2.1	Introduction
The solution addresses the Key Issue #1: Support of network slice service continuity.
[bookmark: _Toc104302386][bookmark: _Toc104359351][bookmark: _Toc104872530]6.2.2	Functional Description
The solution provides a mechanism to determine a re-mapped slice for a network slice that requires slice re-mapping due to an overload, planned maintenance, etc. and to move ongoing PDU sessions to the re-mapped slice. The solution can be applied to the scenario 1b) and 1c).
Editor's note:	The specific scenarios that this solution is intending to resolve are FFS.
[bookmark: _Toc104302387][bookmark: _Toc104359352][bookmark: _Toc104872531]6.2.3	Procedures
[bookmark: _Toc104302388][bookmark: _Toc104359353][bookmark: _Toc104872532]6.2.3.1	General
During a registration procedure, AMF selects PCF that supports slice re-mapping and obtain an information for slice re-mapping. A call flow for slice re-mapping policy at registration procedure is shown in Figure 6.2.3.2-1.
When a network slice that requires slice re-mapping occurs, due to the policy received from PCF during the registration, AMF interacts with PCF to obtain a remapped S-NSSAI for each PDU session that is associated with a network slice that requires slice re-mapping either via PCF or via AMF itself. Once a PCF selects and provides a re-mapped slice is selected for the network slice that requires slice re-mapping, for each old PDU session associated with the network slice that requires slice re-mapping, AMF may interact with SMF to change the S-NSSAI of the PDU session. A call flow for changing S-NSSAI of PDU session is shown in Figure 6.2.3.3-1.
[bookmark: _Toc104302389][bookmark: _Toc104359354][bookmark: _Toc104872533]6.2.3.2	Registration


Figure 6.2.3.2-1: Slice re-mapping policy at registration procedure
1.	A UE triggers registration with the network.
2.	The AMF may interact with AUSF and UDM according to clause 4.2.2.2.2 in TS 23.502 [5].
3.	If the AMF decides to perform PCF discovery and selection and if the AMF supports slice re-mapping, the AMF may select PCF that supports slice re-mapping by utilizing NRF or local configuration.
Editor's note:	Whether there needs to be information in the NRF regarding support of slice re-mapping is FFS.
4.	The AMF may request PCF to obtain AM policy.
5.	The PCF provides a policy including a PCR trigger of slice re-mapping required that instructs the AMF to interact with PCF when a network slice that requires slice re-mapping occurs to AMF.
6. In the UE policy association procedure, the PCF provides a PCR trigger of change of re-mapped slice that instructs the AMF to interact with PCF when a new network slice for a slice that requires slice re-mapping is selected.
76.	A rest of the UE registration procedure according to clause 4.2.2.2.2 in TS 23.502 [5].
[bookmark: _Toc104302390][bookmark: _Toc104359355][bookmark: _Toc104872534]6.2.3.3	Change of S-NSSAI of a PDU Session
PCF is configured with information that pairs of network slices can be used as an alternative for each other (both slices support the same services with the same DNNs and same DNAIs pointing to the same DNs, hosting the same services, etc.).


Figure 6.2.3.3-1: Change of S-NSSAI of a PDU Session
1.	The AMF determines that a network slice that requires slice re-mapping occurs.
2.	From AMF to PCF: AM Policy Association ID, S-NSSAI that requires slice re-mapping.
	If the AMF has received a PCR trigger that instructs the AMF to interact with PCF when a network slice that requires slice re-mapping occurs and the AMF determined in step 1 that a network slice that requires slice re-mapping occurs, the AMF triggers AM Policy Association modification procedure to PCF.
3.	From PCF to AMF: AM Policy Association ID, selected S-NSSAI.
	The PCF selects re-mapped S-NSSAI and provides it to the AMF based on the S-NSSAI that requires slice re-mapping received from AMF in step 2. The re-mapped S-NSSAI is selected within Allowed NSSAI. The AMF considers the selected S-NSSAI as a new slice for the S-NSSAI that requires slice re-mapping.
4. From AMF to PCF: UE Policy Association ID, S-NSSAI that requires slice re-mapping, selected S-NSSAI.
   If the AMF has received a PCR trigger of a change of re-mapped slice and the AMF determined a new selected S-NSSAI for the S-NSSAI that requires slice re-mapping, the AMF triggers UE Policy Association modification procedure to PCF. The AMF includes S-NSSAI that requires slice re-mapping and selected S-NSSAI for the S-NSSAI that requires slice re-mapping in the message towards PCF. 
	The PCF may update URSP rules and triggers UE Configuration Update procedure based on the S-NSSAI that requires slice re-mapping and the selected re-mapped S-NSSAI. In roaming scenario, the AMF sends the message towards H-PCF via V-PCF and the message may include S-NSSAI mapped to HPLMN. On receiving the message from AMF, the H-PCF may update URSP rules and triggers UE Configuration Update procedure.
Editor's note:	It is FFS whether and how the change of S-NSSAI of a PDU session applies to roaming scenario.
5. The PCF sends the response message to the AMF.
64.	For each old PDU session with SSC mode 2 or SSC mode 3 and associated with the network slice that requires slice re-mapping, AMF may trigger a change of the slice of the old PDU session to the selected re-mapped S-NSSAI received in step 3 according to the procedure shown in clause 6.2.3.4.
[bookmark: _Toc104359356][bookmark: _Toc104872535]6.2.3.4	AMF-triggered PDU Session Modification to change of S-NSSAI of PDU Session


Figure 6.2.3.4-1: AMF-triggered PDU session modification
1.	From AMF to SMF: SM Context ID, selected S-NSSAI
The AMF triggers AMF-initiated PDU session modification procedure to change the S-NSSAI of the PDU session with the selected S-NSSAI. In home-routed scenario, corresponding HPLMN S-NSSAI for the selected S-NSSAI is provided to H-SMF.
2.	From SMF1 to AMF: Result Indication
   For the SSC mode 1 PDU Session, the result indication may indicate failure if the SMF and the UPF for the PDU Session does not support the selected S-NSSAI.
3.	Steps 1 to 6 as in Figure 4.3.5.2-1 in clause 4.3.5.2 of TS 23.502 [5] are performed with the following differences:
-	In step 1, if the SMF has received the Nsmf_PDUSession_SMContextUpdate request message (SM Context ID, selected S-NSSAI) from the AMF and the selected S-NSSAI is different from the S-NSSAI of the PDU session for the SM Context ID, the SMF decides to change the S-NSSAI of the PDU session to the selected S-NSSAI.
-	In step 2, if the SMF invokes the Namf_Communication_N1N2MessageTransfer due to the change of the S-NSSAI. If the SMF determines to change the S-NSSAI without UPF relocation (e.g., for the PDU session of SSC mode 1), Cause indicates that a change of S-NSSAI of the PDU session is required without UPF relocation and the selected S-NSSAI received from the AMF is included in the PDU Session Modification Command. If the SMF determines to change the S-NSSAI with the UPF relocation, Cause indicates that a PDU Session re-establishment to the same DN is required and the selected S-NSSAI is included in the PDU Session Modification Command.
-  In step 3d, if the SMF1 has set Cause to the change of S-NSSAI of the PDU session is required in step 2 in the PDU session Modification Command and the SMF received the acknowledgement from the UE in step 3c, the SMF1 includes the selected S-NSSAI in the N4 Session Modification request towards the UPF. The UPF changes the S-NSSAI of the N4 session to the selected S-NSSAI in the N4 Session Modification request and sends response message to SMF1.
-  In step 4, if the UE receives PDU Session Modification Command that includes the Cause indicating the change of S-NSSAI of the PDU session is required, the UE changes the S-NSSAI of the corresponding PDU session to the selected S-NSSAI in the PDU Session Modification Command.
-	In step 4, if the UE receives PDU Session Modification Command that includes the Cause indicating the same DN and the S-NSSAI, the UE may decide to initiate the PDU Session Establishment procedure described in clause 4.3.2.2 of TS 23.502 [5], to the same DN with the new S-NSSAI the following differences:
-	In step 1 of clause 4.3.2.2.1, the new PDU Session ID is included as PDU Session ID in the NAS request message and the Old PDU Session ID which indicates the existing PDU Session to be released is also provided to AMF in the NAS request message.
[bookmark: _Toc104302391][bookmark: _Toc104359357][bookmark: _Toc104872536]6.2.4	Impacts on services, entities and interfaces
AMF:
-	Support slice re-mapping.
-	send a message to SMF to trigger a change of S-NSSAI.
SMF:
-	trigger SSC mode operation with a S-NSSAI received from AMF as a new PDU session.
NRF:
-	Support discovery of PCF that support slice re-mapping.
PCF:
-	Support slice re-mapping.
UE:
-	Handle the PDU session modification command message that includes S-NSSAI.

* * * * End of changes * * * *
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