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Abstract of the contribution: This paper discusses NSSF notification to support Network Slice instance replacement.
Discussion
In SA2#155 meeting, TS 23.501 CR#3867 (S2-2303806) was approved to support replacement of Network Slice instance. According to the CR, based on implicit subscription from the AMF, the NSSF notifies congestion of Network Slice instance. Also the AMF needs to interact with NSSF again by triggering Nnssf_NSSelection_Ger service during the PDU Session Establishment procedure since the NSSF does not provide new Network Slice Instance information when the NSSF notifies congestion.
	When a PDU Session for a given S-NSSAI is established using a selected Network Slice instance and the S-NSSAI corresponding to this Network Slice instance is associated with multiple Network Slice instances, the network may change the Network Slice instance for the S-NSSAI if the selected Network Slice instance is no longer available (e.g. due to overload). The NSSF notifies the AMF supporting that S-NSSAI based on implicit subscription from the AMF (e.g. based on trigger from OAM) that a Network Slice instance is congested or no longer available. The AMF deletes the NSI ID corresponding to the Network Slice instance that is no longer available and the SMF of the PDU Session(s) selected by using such NSI ID is informed by the AMF to release the PDU Session(s). Subsequently, the SMF triggers the impacted UE(s) to establish new PDU session(s) associated with the same S-NSSAI as described in clause 5.6.9.2 for PDU Session(s) of SSC Mode 2 and SSC Mode 3. The AMF selects a new Network Slice instance for the given S-NSSAI during PDU Session Establishment.



Observation 1: For Network Slice instance Replacement, the NSSF notifies the AMF based on implicit event subscription. The AMF selects new Network Slice instance by triggering Nnssf_NSSelection_Ger service during the PDU Session Establishment procedure.
On the other hands, TS 23.501 CR#4036 (S2-2303249) was approved to support replacement of Network Slice based on NSSF notification. According to the CR, the AMF needs to subscribe NSSF service. When the NSSF provides notification, the NSSF may include an Alternative S-NSSAI to the AMF. If an Alternative S-NSSAI is provided by the NSSF, the AMF determines an Alternative S-NSSAI based on local configuration. Therefore, there is no need additional signalling to determine an Alternative S-NSSAI.
	[bookmark: _Toc20149920][bookmark: _Toc27846719][bookmark: _Toc36187850][bookmark: _Toc45183754][bookmark: _Toc47342596][bookmark: _Toc51769297][bookmark: _Toc122440405]5.15.5.2.2	Modification of the Set of Network Slice(s) for a UE
……
If the AMF supports the Network Slice Replacement feature and is configured to use the NSSF to trigger the Network Slice Replacement, the AMF subscribes with the NSSF for notifications when any of the S-NSSAIs served by the AMF (e.g. the S-NSSAI in the Serving PLMN and the HPLMN S-NSSAI in roaming case) has to be replaced as described in clause 15.5.X.

[bookmark: _Toc20149923][bookmark: _Toc27846722][bookmark: _Toc36187853][bookmark: _Toc45183757][bookmark: _Toc47342599][bookmark: _Toc51769300][bookmark: _Toc122440408]5.15.6	Network Slicing Support for Roaming
……
If the serving AMF supports the Network Slice Replacement feature and is configured to use the NSSF for Network Slice Replacement triggering, the AMF subscribes with the NSSF of the VPLMN for notifications when an HPLMN S-NSSAI needs to be replaced with an Alternative S-NSSAI, in addition to notifications for the Serving PLMN S-NSSAIs. The NSSF of the VPLMN shall subscribe with the NSSF of the HPLMN for notifications when an HPLMN S-NSSAI needs to be replaced with an Alternative S-NSSAI.



	[bookmark: _Toc114665317]5.15.x	Support of Network Slice Replacement
……
The AMF determines the Alternative S-NSSAI for a UE registered with the S-NSSAI based on the notification from NSSF or PCF, or based on local configuration if the NSSF or PCF do not provide an alternative S-NSSAI. The Alternative S-NSSAI shall be supported in the UE Registration Area. If AMF cannot determine the Alternative S-NSSAI for the S-NSSAI, e.g. PCF or NSSF doesn’t provide Alternative S-NSSAI, the AMF may further interact with the PCF to determine the Alternative S-NSSAI. The event trigger in AMF for interacting with PCF is described in clause 6.1.2.5 of TS 23.503[45].



Observation 2: For Network Slice Replacement, the NSSF the AMF based on explicit event subscription. When the NSSF notifies event, the NSSF may provide an Alternative S-NSSAI. If the NSSF does not provide an Alternative S-NSSAI, the AMF determines an Alternative S-NSSAI based on local configuration.
According to Observation 1 and Observation 2, overall system behaviour is quite different for each case. Moreover, for Network Slice instance Replacement, it is not clear whether and how it works in case of home routed roaming scenario. For example, whether and how the hNSSF knows/selects vNSSF to send the congestion notification and whether such notification is performed by implicit or explicit subscription. If explicit subscription is not used between the hNSSF and vNSSF, it is not clear how the hNSSF cannot determine which vNSSF to send the notification to. Considering these aspects and to align two cases, i.e. Network Slice instance Replacement and Network Slice Replacement, we proposes to use explicit subscription for Network Slice instance Replacement instead of implicit subscription.
Proposal 1: It is proposed to use explicit subscription for Network Slice instance replacement instead of implicit subscription.
Then, the AMF needs to explicitly indicates which event the AMF subscribes to the NSSF, i.e. Network Slice Replacement and/or Network Slice instance Replacement. It is also possible to send both notification when the AMF subscribes slice replacement event, some network may support only one of them, so it seems better to explicitly indicate event type to the NSSF to avoid unnecessary signalling.
Proposal 2: It is proposed that the AMF indicates event type of slice replacement, i.e. Network Slice Replacement and/or Network Slice instance Replacement, to the NSSF when the AMF subscribes NSSF on slice replacement notification event.

Proposal
Proposal 1: It is proposed to use explicit subscription for Network Slice instance replacement instead of implicit subscription.
Proposal 2: It is proposed that the AMF indicates event type of slice replacement, i.e. Network Slice Replacement and/or Network Slice instance Replacement, to the NSSF when the AMF subscribes NSSF on slice replacement notification event.

Corresponding CRs are proposed in S2-2304596 (TS 23.501 CR) and S2-2304597 (TS 23.502 CR).
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