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1.	Discussion
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.
The AM-PCF/UE-PCF and SM-PCF related SBI services are all options to consider.
If the reason is due to S-NSSAI congestion, then OAM can provide that to the AMF directly, or if NWDAF is deployed, the AMF may determine that S-NSSAI is congested based on the network slice load level analytics defined in TS 23.288 [86].
If the reason is related to an operator policy decision, then PCF can be used, and if VPLMN policy then trigger is related to a need for changing the VPLMN S-NSSAI and the AM-PCF can be used, but it can be further discussed at normative phase. However, whether to introduce a new service or not can be determined in normative phase and also considering other KIs.
PROPOSAL 1: add that PCF service to use is determined during normative phase, as to also consider conclusions from other key issues.

Editor's note:	It is FFS whether to allow the alternative S-NSSAI to be outside of the UE's Subscribed S-NSSAI.

PROPOSAL 2: if the alternative S-NSSAI is replacing a S-NSSAI for the serving PLMN (VPLMN or in HPLMN, if mapped S-NSSAI is added to non-roaming case) i.e. an S-NSSAI maping is used, then the alternative S-NSSAI can be outside the Subscribed S-NSSAIs and otherwise the alternative S-NSSAI needs to be part of the Subscribed S-NSSAIs.

Editor's note:	It is FFS whether the PCF and which PCF can interact with AMF to determine alternative S-NSSAI.
There is an option that S-NSSAI to use is determined by URSP, but there should nyt be any need to update the URSP/RSD as such as simply in this case the URSP would be assumed to have multiple rules with different S-NSSAIs mathching the same application/traffic.
In the other case, the S-NSSAI to use can be an S-NSSAI not available in the URSP, e.g. a temporary replacement and in such case the UE-PCF does not need to be used and the replacement S-NSSAI can be determined by same PCF triggering the replacement as such, or by OAM.
PROPOSAL 3: the same PCF that triggers the replacement can be used.

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.
If there is a need to migrate to another NSI that should mean that the SMFs of the NSI to be migrated from should update their NF profiles and make them not selectable e.g. by setting the NF load information accordingly. However, as the AMF is mandated to select the same SMF as available in the UE context the AMF will need to mark the UE context with information as to indicate that the SMF is not to be re-selected as to ensure a different SMF is selected in case there is an AMF re-allocation before the UE makes the PDU Session establishment.
[bookmark: _Hlk118147752]PROPOSAL 4: the AMF marks in the UE context that the SMF is not to be re-selected, and if the re-establishment is initiated by the SMF, the SMF indicates to the AMF to mark the SMF as not to be re-selected.

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.
The case when NSI need to be changed should normally not be due to normal traffic as the NSI selection should be done in a way considering the NSI load. Therefore, the need would be related to maintenance actions, but also in such cases there can be a need to move the UEs.
PROPOSAL 5: keep the possibility but indicate that the reasoning would likely be due to maintenance of NSIs.

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.
It I snot 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. In the case when same NSI is used, then it should be enough with modification procedures to change the S-NSAI, while keeping the PDU Sessions
PROPOSAL 6: In the case when same NSI is used, then it should be enough with modification procedures to change the S-NSAI, while keeping the PDU Sessions

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.
In case Rel-17 would not support mapping in non-roaming case due to some deployed UEs does not support it as not specified by CT1, then we anyway need some UE capabilities and then it is easier to re-use the mapping than adding something new that we also need to know whether the UE supports…
PROPOSAL 7: allow mapping of S-NSSAI also in non-roaming case.
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.
As AMF performs step 4a first to provide applicable S-NSSAIs to the UE in a UCU, if needed the UCU can also include information as to ensure the UE does not locally release the existing PDU Sessions for the old S-NSSAI and that S-NSSAI and  the PDU Sessions are to be replaced.
PROPOSAL 8: the AMF also provides MM information such that the UE does not release PDU Sessions associated to the old S-NSSAI before they are replaced by SM signaling.
Editor's note:	It is FFS whether UE can be triggered to re-evaluate the URSP rules.
There is no need for the UE to re-evaluate the URSP based on the MM message, but if UE receives a PDU Session Modification Command without any S-NSSAI to use, then UE would use either the existing S-NSSAI or use an S-NSAI based on the URSP rules. Therefore, in such case the UE would need to mark the S-NSSAI as not usable and ignore any URSP rule with that S-NSSAI.
PROPOSAL 9: f UE receives a PDU Session Modification Command without any S-NSSAI to use, then UE would use either the existing S-NSSAI or use an S-NSAI based on the URSP rules. Therefore, in such case the UE would need to mark the S-NSSAI as not usable and ignore any URSP rule with that S-NSSAI.

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.

As AMF performs step 4a first to provide applicable S-NSSAIs to the UE in a UCU, if needed the UCU can also include information as to ensure the UE does not locally release the existing PDU Sessions for the old S-NSSAI and that S-NSSAI and the PDU Sessions are to be replaced.
PROPOSAL 10: the AMF also provides MM information such that the UE does not release PDU Sessions associated to the old S-NSSAI before they are replaced by SM signaling

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 UE MM notification should happen before SMF interactions such that the UE is updated with any required NSSAI information. For HR case, if a change of serving PLMN S-NSSAI is to be done then the UE has been updated with the serving PLMN S-NSSAI with the MM message. If HPLMN S-NSSAI is to be changed, then either AMF provides the updated HPLMN S-NSSAI or the AMF does not provide any replacement S-NSSAI and the UE will use URSP to determine the new S-NSSAI to be used i.e. in such case the URSP would need to include multiple rules for same application/traffic with different HPLMN S-NSSAIs.
PROPOSAL 11 see above…

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.
When the URSP is to be used by the UE, then the AMF does not indicate any replacement S-NSSAI to the SMF and the SMF indicates that PDU Session can be re-established on another S-NSSAI and the UE uses that as a trigger to not use current S-NSSAI and determines the new S-NSSAI to use from the URSP. This option relies upon UE-PCF policies to decide the S-NSSAI to use.
When the URSP is not to be used by the UE, then the AMF indicates the replacement S-NSSAI to the SMF and the SMF indicates that PDU Session can be re-established on another S-NSSAI and the replacement S-NSSAI, that the UE uses during the PDU Session Establishment procedure. 
PROPOSAL 12 see above…


2 Proposal
It is proposed to update the TR 23.700-41 as follows:
FIRST CHANGE

[bookmark: _Toc104872767][bookmark: _Toc117492801]8.1	Conclusions for KI#1
Editor's note:	These are interim conclusions.
The following principles are concluded for the normative work.
NOTE:	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 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 NWDAF information) or based on PCF notification (the PCF service to use is to be determined during 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 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. If the alternative S-NSSAI is replacing an S-NSSAI for the serving PLMN (VPLMN or in HPLMN, if mapped S-NSSAI is added to non-roaming case) i.e. an S-NSSAI mapping is used, then the alternative S-NSSAI can be outside the Subscribed S-NSSAIs and otherwise the alternative S-NSSAI needs to be part of the Subscribed S-NSSAIs.
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 the NSI is required, 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, and also indicates to the AMF to mark in the UE context that the SMF is not to be re-selected. When a PDU session establishment request from the UE arrives at the AMF, the AMF performs NSI and SMF re-selection i.e. removes from the UE context the old NSI and the AMF selects another NSI, e.g. as described in solution #15. 
NOTE:	Normally the NSI selection would consider the load of each NSI, and therefore the need to change NSI would likely be due to e.g. maintenance of the NSI. Therefore, the change of NSI would not be used often, and would therefore not cause considerable load in the system.
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, and the IP address is retained at same UPF and SMF does not change, the PDU sessions are is modified to be associated to the replacement S-NSSAIwith multiple S-NSSAIs in the network (i.e. NG-RAN, AMF, SMF, UPF). The AMF provides the replacement S-NSSAI to the UE with e.g. UCU, and then the AMF triggers the SMFs to perform PDU Session Modification procedures as to change the associated S-NSSAI for the PDU Session, while maintaining the PDU Session.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. AMF also provides information such that the UE does not release PDU Sessions associated to the old S-NSSAI before they are replaced by SM signaling.
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 on the old S-NSSAI, this would be an error case as AMF provided the info with an MM message, e.g. UCU, that the S-NSSAI is to be replaced.:
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.
c)	For an existing PDU Session transfer from the old S-NSSAI to an alternative S-NSSAI:
-	The AMF notifies the current SMF (after step 4a), 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. For the HR case, if HPLMN S-NSSAI is to be changed, then either AMF provides the alternative HPLMN S-NSSAI or the AMF does not provide any alternative HPLMN 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 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 to the UE that the PDU Session can be re-established on another 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.


END OF CHANGES
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