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Abstract: this paper is to propose partial conclusion of key issue #1.
1. Introduction/Discussion
There are several Editor’s Note remaining in conclusion for KI#1. This paper propose how to address them. 
1.1 What is the trigger of slice replacement
Currently it is agreed that the AMF uses local configuration (e.g. based on trigger from OAM) or based on PCF notification. 
One issue is which PCF is used for the triggering. Since the AM PCF already provides the DNN replacement, it is proposed that the AM PCF can also trigger the slice replacement. The details of service operation can be determined during normative phase. 
Regarding further trigger event, it is proposed that the SMF can also trigger the slice replacement based on local configuration or SM PCF notification. The main reason is that for the roaming case the VPLMN has no knowledge about the slice load in HPLMN therefore only the H-SMF can trigger the slice replacement..

1.2 How the AMF/SMF determines the alternative S-NSSAI
It was agreed that the AMF can determine the alternative S-NSSAI by interacting with the PCF and/or with the NSSF. It should be clarified that the PCF is AM PCF. 
There is proposal that the AMF should retrieve the URSP rules from the UE policy to further check whether the alternative S-NSSAI is within the URSP rule. However it is not needed since the AMF has no idea about the Traffic Descriptor trigger the PDU session.
The SMF can also determine the alternative S-NSSAI by interacting with the SM PCF, or NWDAF

1.3 Same S-NSSAI associated with multiple NSIs
This scenario is applicable for SMF triggering the slice remapping. The SMF reuses existing mechanisms of SSC mode2 and SSC mode 3 to trigger the UE to re-establish a new PDU session towards same S-NSSAI. During the new PDU session establishment, if the original NSI is overloaded the AMF is allowed to perform NSI re-selection based on local configuration. 

1.4 Same NSI associated with multiple S-NSSAI
In this scenario, same mechanisms below can be reused to transfer the PDU session towards alternative S-NSSAI. There is no special handling needed for this scenario.

1.5 Different NSI associated with multiple S-NSSAI
1.5.1	AMF update the UE with alternative S-NSSAI
The AMF performs UE MM configuration update (e.g. UCU procedure) to notify the UE that the old S-NSSAI is now mapped to alternative S-NSSAI, so the UE does not establish new PDU session using the old S-NSSAI only. It is proposed that this update is sent after the PDU session transfer in order to avoid that old PDU session is released because it is not in the Allowed NSSAI. The alternative S-NSSAI is included in the Allowed NSSAI, and the old S-NSSAI is included in the mapping of the Allowed NSSAI.
For the roaming case, if the HPLMN S-NSSAI is changed triggered by H-SMF, the AMF does not update the UE. If the VPLMN S-NSSAI is to be replaced, the AMF update the UE with new mapping information of the old HPLMN S-NSSAI.
1.5.2	For a new PDU Session establishment request from the UE on the old S-NSSAI
This scenario is only for the UE without been updated by the AMF. It is proposed that the AMF continue the PDU session establishment with the alternative S-NSSAI. The PDU Session Establishment Accept message includes the alternative S-NSSAI so the UE knows the PDU session is now associated with the alternative S-NSSAI.

1.5.3	For an existing PDU Session transfer from the old S-NSSAI to an alternative S-NSSAI:
In order to serve service continuity, different SSC mode needs to be taken into account.
For SSC mode 1, the PDU session needs to be retained. 
· AMF triggering
· If the AMF determines that the SMF support the alternative S-NSSAI, the AMF updates the SMF with the alternative S-NSSAI. The SMF notifies the RAN and the UE about the alternative S-NSSAI.
· If the AMF determines that the SMF does not support the alternative S-NSSAI, the AMF may insert/replace I-SMF/V-SMF supporting the alternative S-NSSAI. The new I-SMF/V-SMF notifies the RAN and UE about the alternative S-NSSAI.
· The AMF update the UE in MM NAS with the alternative S-NSSAI.
· SMF triggering
· If the SMF determines that it can serve the alternative S-NSSAI via resource repartition, it then notifies the RAN and UE about the alternative S-NSSAI
· If the SMF determines that it cannot serve the alternative S-NSSAI, the SMF triggers the AMF to insert an I-SMF supporting the alternative S-NSSAI.
For SSC mode 2/3,
· For both AMF triggering/SMF triggering, the SMF notifies the UE to re-establish a new PDU session with both old S-NSSAI and alternative S-NSSAI.
· The UE establishes UE PDU session with both old S-NSSAI and alternative S-NSSAI

2. Text Proposal
Based on the analysis above, it is proposed to capture the following changes vs. TR 23.700-41 110.
[bookmark: _Toc519004414][bookmark: _Toc517082226]* * * * First change * * * *
8	Conclusions
Editor's note:	This clause will list conclusions that have been agreed during the course of the study item activities.
[bookmark: _Toc104872767][bookmark: _Toc117491376]8.1	Conclusions for KI#1
Editor's note:	These are interim conclusions.
The following principles are concluded for the normative work.
NOTE 0:	The IE names for the alternative S-NSSAI and other new information in the conclusion is to be determined during normative phase.
0)	The trigger in the AMF to replace a currently used S-NSSAI with an alternative S-NSSAI is either based on local configuration (e.g. based on trigger from OAM) or based on AM PCF/NSSF notification. The UE capability to support this feature is a prerequisite for the execution of the optimizations in this conclusions.
NOTE 1:	The SBI service used for AM-PCF notification will be determined in normative phase. 
Editor's note:	It is FFS which PCF is used and what SBI service is used for the PCF notification. Further trigger events are FFS., 
1)	The AMF determines the alternative S-NSSAI to be used to replace the old S-NSSAI. The AMF may interact with the AM PCF and/or with the NSSF to determine the alternative S-NSSAI. The alternative S-NSSAI may or may not be part of the Subscribed S-NSSAIs of the UE. The Subscribed S-NSSAIs of the UE are not updated for the purpose of KI#1.
NOTE 2:	The SBI service used for AM-PCF notification will be determined in normative phase.
Editor's note:	It is FFS whether to allow the alternative S-NSSAI to be outside of the UE's Subscribed S-NSSAI.
Editor's note:	It is FFS whether the PCF and which PCF can interact with AMF to determine alternative S-NSSAI.

2)	In case of a same S-NSSAI associated with multiple NSIs and the change of thea NSI can no longer be usedis required, the NSI is no longer considered for binding S-NSSAI at the AMF and NSSF and when an existing PDU session is decided as to be migrated to another NSI, the SMF performs PDU Session re-establishment by using the mechanism of SSC mode#2 or SSC mode#3. When a PDU session establishment request from the UE arrives at the AMF, the AMF and NSSF performs NSI re-selection without considering the old NSI as candidate NSI i.e. removes from the UE context the old NSI and the AMF selects another NSI, e.g. as described in solution #15. 
Editor's note:	It is FFS whether this principle is in scope of SA5. It could be sufficient if the AMF selects the appropriate NSI at PDU Session establishment. 
Editor's note:	Bullet 2) needs to be further evaluated as if the issue is C-plane overload of NSI this is not a good solution as the load of C-plane is increased by the need to handle migrations. If it is a UP overload then the question is whether the load balancing weights needs to take into account UP load also. In general, a proactive approach in assigning the PDU sessions to least loaded UP NSI would be better than this reactive approach. The need of this solution in normative phase is FFS.
3)	In cases where the old S-NSSAI and the alternative S-NSSAI are associated with the same NSI, the mechanisms in bullet 4) is reused to transfer the PDU session to alternative S-NSSAI. and the IP address is retained at same UPF and SMF does not change, the PDU session is associated with multiple S-NSSAIs . in the network (i.e. NG-RAN, AMF, SMF, UPF). During PDU session establishment or HO procedure, the AMF notifies the alternative S-NSSAI to SMF and the SMF provides the alternative S-NSSAI to the NG-RAN without UE impact, as described in solution #1.

Editor's note:	It is FFS whether it is suitable to have a PDU Session to be associated with multiple S-NSSAIs and to use different S-NSSAI towards the UE compared to what is used within the network. It is FFS whether the same cannot be achieved by repartitioning resources where needed hence this solution may not be needed in normative phase.

4)	In cases where the old S-NSSAI is replaced by an alternative S-NSSAI deployed on a different NSIs, the following principles apply:
a)	The AMF performs UE MM configuration update (e.g. UCU procedure) to include the alternative S-NSSAI in the Allowed NSSAI and/or in the Configured NSSAI, if not included yet. The AMF provides information that  the alternative S-NSSAI is associated with a replaced/mapped value to the old S-NSSAI in both roaming or non-roaming case; and  independent whether the alternative S-NSSAI is part or not part of the Subscribed S-NSSAIs.
NOTE 3: 	Whether to use existing Mapping Of Allowed NSSAI or use an alternative IE is to be determined at normative phase.

Editor's note:	It is FFS whether the existing Mapping Of Allowed NSSAI can be re-used, or an alternative IE (e.g. Replaced NSSAI) has to be specified.
Editor's note:	If there are existing PDU Sessions on the old S-NSSAI, it is FFS whether the AMF includes in the Allowed NSSAI the alternative S-NSSAI and temporarily the old S‑NSSAI to ensure that first the PDU Session transfer to the alternative S-NSSAI is performed before releasing the PDU Session on the old S-NSSAI. Alternatively, the AMF provides information in MM message to the UE such that the UE does not locally release the old S-NSSAI as well as not establishing new PDU Sessions using the old S-NSSAI.
Editor's note:	It is FFS whether UE can be triggered to re-evaluate the URSP rules.

b)	For a new PDU Session establishment request from the UE only on the old S-NSSAI(for UEs without existing PDU session and not updated with alternative S-NSSAI in step 4a):
[bookmark: _Hlk114524404]Editor's note:	It is FFS whether (1) the AMF rejects the UE's request for PDU Session establishment with an indication to use an alternative S-NSSAI; or (2) the AMF proceeds with the PDU Session establishment to the SMF, the AMF indicates the alternative S-NSSAI to the SMF and the SMF proceeds with the PDU Session establishment on the alternative S-NSSAI. Alternatively, the AMF provides information in MM message to the UE such that the UE does not locally release the old S-NSSAI as well as not establishing new PDU Sessions using the old S-NSSAI i.e. the (1) is sufficient to handle the error case.
-	The AMF proceeds with the PDU Session establishment to the SMF of the alternative S-NSSAI, and the AMF indicates the alternative S-NSSAI to the SMF and the SMF proceeds with the PDU Session establishment on the alternative S-NSSAI. The SMF sends the alternative S-NSSAI in the PDU Session Establishment Accept message so the UE knows the PDU session is associated with both the alternative S-NSSAI and old S-NSSAI.
-	The AMF update the UE configuration according 4a)
c)	For an existing PDU Session transfer from the old S-NSSAI to an alternative S-NSSAI, in order to ensure service continuity:
-	The AMF update the UE configuration according 4a).
-	The AMF notifies the current SMF, e.g. by triggering Nsmf_PDUSession_UpdateSMContext service operation, that the PDU Session is to be relocated to an alternative S-NSSAI and optionally indicates the alternative S-NSSAI.
Editor's note:	It is FFS whether the AMF notifies to the UE after PDU Session has been established or before PDU Session has been established, e.g. during registration or UCU. It is FFS how to handle the home routed case.
-	The SMF may determine that the PDU session needs to be retained and the slice resource cannot be repartitioned. In this case the SMF may send the alternative S-NSSAI to the UE in the PDU Session Modification Command, to the UPF in the N4 message and to the RAN in N2 message.
[bookmark: _GoBack]-	The SMF may determine that the PDU session needs to be re-established, In this case Tthe SMF sends to the UE either PDU Session Modification Command (if the PDU Session is of SSC mode 3) or PDU Session Release/Modification Command (if the PDU Session is of SSC mode 1 or 2) and indicates the alternative S-NSSAI to the UE to trigger the re-establishment of that the PDU Session can be re-established on another the alternative S-NSSAI. If AMF indicated the alternative S-NSSAI the SMF provides the alternative S-NSSAI to the UE.
Editor's note:	It is FFS whether the SMF sends to the UE (1) the alternative S-NSSAI or (2) only an indication that the PDU Session can be re-established on another S-NSSAI or (3) neither is needed.
-	the UE triggers a new PDU Session Establishment procedure to establish a PDU Session as follows:
-	If the alternative S-NSSAI for the HPLMN is part of alternative RSD of the same URSP rule, the PDU Session establishment request includes only the alternative S-NSSAI or the alternative S-NSSAI and the mapping to VPLMN S-NSSAI; otherwise
-	The PDU Session establishment request includes the alternative S‑NSSAI together with the old S‑NSSAI (similar as to use the mapped S-NSSAI value of the VPLMN when applying the RSD matched to the HPLMN S-NSSAI).
-	(alternative to the two previous bullets) If the UE didn’t receive an alternative S-NSSAI from the SMF, the UE uses the URSP to determine the S-NSSAI to use and in the process the UE does not use URSP rules with the old S-NSSAI. If the UE received an alternative S-NSSAI from the SMF, the UE includes the alternative S-NSSAI in the PDU Session establishment request. 
-	
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