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Abstract: this paper proposes to analyse and agree on the impacts required for the NSSF to support KI#1 conclusions.
1. Introduction/Discussion
1.1.	Motivation
As part of the FS_eNS_Ph3 study, the TR 23.700-41 V2.0.0 has concluded in clause 8.1 for KI#1 the following:
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.
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.
2)	In case of a same S-NSSAI associated with multiple NSIs and a NSI can no longer be used, the NSI is no longer considered for binding S-NSSAI at the AMF and NSSF and 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 and the AMF selects another NSI
This paper provides an analysis about the impacts to the NSSF when the NSSF determines the Alternative S-NSSAI. 
Motivation: Since the TR 23.700-41 has not documented the detailed NSSF impacts (although some solutions described some impacts to the NSSF) and especially the use of NSSF for roaming case with HR PDU Sessions is not described, this paper intends to analyse the use of NSSF and propose corresponding enhancements.
1.2.	Analysis
The NSSF can determine an Alternative S-NSSAI in both non-roaming case and in roaming case. Specifically in roaming case, the H-NSSF can determine that the HPLMN S-NSSAI needs to be replaced. The H-NSSF can use the existing be roaming interface and the existing service operations with the V-NSSF.
The Figure 1 shows the reference architecture which can be applied to use the NSSF for determining the Alternative S-NSSAI in roaming case. The AMF is connected with the NSSF, in roaming case with the visited NSSF (e.g. V-NSSF), via the N22 reference point. The V-NSSF is connected with the NSSF in the home PLMN (e.g. H-NSSF) via the N31 reference point. The H-NSSF may be connected with the network data analytics function (NWDAF) in the HPLMN via the N34 reference point. 


[bookmark: _Ref123748349]Figure 1:  Reference architecture for the NSSF in roaming case
The NSSF currently supports the following functionality (according to clause 6.2.14 from TS 23.501):
-	Selecting the set of Network Slice instances serving the UE;
-	Determining the Allowed NSSAI and, if needed, the mapping to the Subscribed S-NSSAIs;
-	Determining the Configured NSSAI and, if needed, the mapping to the Subscribed S-NSSAIs;
-	Determining the AMF Set to be used to serve the UE, or, based on configuration, a list of candidate AMF(s), possibly by querying the NRF;
-	The NSSF may provide support for Network Slice restriction and Network Slice instance restriction based on NWDAF analytics.
In order to support the conclusions from KI#1, the NSSF functionality needs to be enhanced with the following (please note that the description is detailed, but the changes to TS 23.501 would be less):
[bookmark: _Hlk118928279]-	Determining that an (old) S-NSSAI has to be replaced by Alternative S-NSSAI (and the value of the Alternative S-NSSAI). The determination may be based on analytics received from the NWDAF about the overload or congestion (e.g. in user plane or in control plane) of the S-NSSAI or the inability of the S-NSSAI to fulfil the service level agreements (SLA) negotiated for the services offered by the S-NSSAI (i.e. from the OAM system). 
NOTE 1: Such possible triggers to the NSSF are shown for information in step 2 and 7 in the Figure 2.
-	A consumer NF (e.g. AMF, V-NSSF) subscribes for notification event whether an S-NSSAI (out of a set of S-NSSAIs) needs to be replaced by the alternative S-NSSAI. Correspondingly, the NSSF sends a notification to the consumer NF (e.g. AMF, V-NSSF) to indicate that an S-NSSAI needs to be replaced by the alternative S-NSSAI. 
NOTE 2:	Such signalling is exemplified in Figure 2: 
-	in steps 1 and 3 in non-roaming case or in roaming case ; and 
-	in steps 5, 6, 8, 9 in roaming case for HPLMN S-NSSAI replacement.
-	A consumer NF (e.g. AMF, V-NSSF) requests the NSSF to provide an Alternative S-NSSAI for an (old) S-NSSAI. Such signallling is shown in Figure 2 in steps 11 – 13. 

The Figure 2 shows a signalling flow how the NSSF can trigger the AMF to perform S-NSSAI replacement procedure. The Figure 2 is shown for information, it is self-explanatory and will not be described step-by-step. The Figure 2 shows three scenarios: 
Scenario A:	the replacement of the S-NSSAI with Alternative S-NSSAI which is triggered/determined in the NSSF of the serving PLMN: this is applicable to non-roaming case and roaming case with LBO. An example signalling flow in shown in the upper part of Figure 2 in the steps 1 – 4.
Scenario B:	the replacement of the HPLMN S-NSSAI with Alternative HPLMN S-NSSAI triggere/determined in the hNSSF and signalled to the vNSSF. This applies to roaming case with HR PDU Sessions. An example signalling flow in shown in the lower part of Figure 2 in the steps 5 – 10.
Scenario C:	the AMF queries the NSSF to provide an Alternative S-NSSAI to a specific S-NSSAI.
The service operations Nnssf_NSSAIAvailability_Subscribe and Nnssf_NSSAIAvailability_Notify are available already and can be re-used in the exchange between the AMF and V-NSSF, as well as between V-NSSF and H-NSSF. 
A new event ID needs to be introduced to subscribe for replacement for any S-NSSAI served by the AMF, as shown in steps 1 and [5 + 6].  Correspondingly, the NSSF can notify the NF consumer in steps 3 and [8 + 9]. The notification from the NSSF to the NF consumer in can have different values:  e.g. start/trigger an S-NSSAI replacement and stop an S-NSSAI replacement (the latter shown in grey text in the steps 3 and 8). 
The procedure at the bottom of Figure 2 (steps 11 – 13) shows how the AMF may use the Nnssf_NSSelection_Get request operation to request from the NSSF an Alternative S-NSSAI or NSI. The query of NSI is already available in the existing Nnssf Get service as described in step 4 in clause 6.15.3 of TR 23.700-41. So, 


[bookmark: _Ref27145596][bookmark: _Hlk109318215]Figure 2:  Signalling flow for NSSF triggering S-NSSAI replacement in non-roaming and roaming cases. 

2. Proposal
[bookmark: _Toc519004414]For the case where the NSSF determines the Alternative S-NSSAI, the following proposal should be documented in the normative phase:
Proposal 1:  the NSSF is able to determine that an (old) S-NSSAI has to be replaced by alternative S-NSSAI (e.g. using NSWDAF analytics or OAM system). 
Proposal 2:  the existing services Nnssf_NSSAIAvailability_Subscribe and Nnssf_NSSAIAvailability_Notify are re-used and enhanced to include notification for the replacement of an S-NSSAI with an Alternative S-NSSAI.
Proposal 3:  the existing services Nnssf_NSSelection_Get is re-used and enhanced with a new indication for requesting an Alternative S-NSSAI for an specific S-NSSAI.
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