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A Network Slice instance is defined within a PLMN or within an SNPN and shall include:
-	the Core Network Control Plane and User Plane Network Functions, as described in clause 4.2,
and, in the serving PLMN, at least one of the following:
-	the NG-RAN described in TS 38.300 [27];
-	the N3IWF or TNGF functions to the non-3GPP Access Network described in clause 4.2.8.2 or the TWIF functions to the trusted WLAN in the case of support of N5CW devices described in clause 4.2.8.5;
-	the W-AGF function to the Wireline Access Network described in clause 4.2.8.4.
The 5G System deployed in a PLMN shall always support the procedures, information and configurations specified to support Network Slice instance selection in the present document, TS 23.502 [3] and TS 23.503 [45].
NOTE 1:	Management of network slices are described in TS 28.530 [175], the procedures for provisioning of networks and network slices are described in TS 28.531 [176] and TS 28.541 [149] describes the resource model for managing the resources.
Network slicing support for roaming is described in clause 5.15.6.
Network slices may differ for supported features and network functions optimisations, in which case such Network Slices may have e.g. different S-NSSAIs with different Slice/Service Types (see clause 5.15.2.1). The operator can deploy multiple Network Slices delivering exactly the same features but for different groups of UEs, e.g. as they deliver a different committed service and/or because they are dedicated to a customer, in which case such Network Slices may have e.g. different S-NSSAIs with the same Slice/Service Type but different Slice Differentiators (see clause 5.15.2.1).
The network may serve a single UE with one or more Network Slice instances simultaneously via a 5G-AN regardless of the access type(s) over which the UE is registered (i.e. 3GPP Access and/or N3GPP Access). The AMF instance serving the UE logically belongs to each of the Network Slice instances serving the UE, i.e. this AMF instance is common to the Network Slice instances serving a UE.
NOTE 2:	Number of simultaneous connection of Network Slice instances per UE is limited by the number of S-NSSAIs in the Requested/Allowed NSSAI as described in clause 5.15.2.1.
NOTE 3:	In this Release of the specification it is assumed that in any (home or visited) PLMN it is always possible to select an AMF that can serve any combination of S-NSSAIs that will be provided as an Allowed NSSAI.
The selection of the set of Network Slice instances for a UE is triggered by the first contacted AMF in a Registration procedure normally by interacting with the NSSF, and can lead to a change of AMF. This is further described in clause 5.15.5.
A PDU Session belongs to one and only one specific Network Slice instance per PLMN. Different Network Slice instances do not share a PDU Session, though different Network Slice instances may have slice-specific PDU Sessions using the same DNN.
During the Handover procedure the source AMF selects a target AMF by interacting with the NRF as specified in clause 6.3.5.
Network Slice-Specific Authentication and Authorization (NSSAA) enables Network Slice specific authentication as described in clause 5.15.10.
Network Slice Admission Control (NSAC) controls the number of registered UEs per network slice, the number of UEs with at least one PDU session/PDN connection per network slice and the number of PDU Sessions per network slice as described in clause 5.15.11.
Support of subscription-based restrictions to simultaneous registration of network slices uses Network Slice Simultaneous Registration Group (NSSRG) information to enable control of which Network Slices that can be registered simultaneously by a UE as described in clause 5.15.12.
Support of data rate limitation per Network Slice for a UE enables enforcement of Maximum Bit Rate per Network Slice for a UE as described in clause 5.15.13.
The selection of N3IWF/TNGF supporting a set of slice(s) is described in clause 6.3.6 and clause 6.3.12 respectively.
The support of Network Slice usage control is described in clause 5.15.15.
Support of Optimized handling of temporarily available network slices is described in clause 5.15.16. It also covers aspects related to graceful release of network slices connectivity during slice decommissioning.
The Partial Network Slice support in a Registration Area is described in clause 5.15.17.
Support for Network Slices with Network Slice Area of Service not matching deployed Tracking Areas is described in clause 5.15.18.
Support of Network Slice Replacement is described in clause 5.15.19.

MORE CHANGES
[bookmark: _Toc114665285]5.15.3	Subscription aspects
The Subscription Information shall contain one or more S-NSSAIs i.e. Subscribed S-NSSAIs. The subscription information shall include at least one default S-NSSAI. The UDM sends at the most 16 Subscribed S-NSSAIs to AMF, i.e. the number that can fit in a Configured NSSAI. The subscription information the UDM sends to the AMF shall include at least one default S-NSSAI.
If an S-NSSAI is marked as default, then the network is expected to serve the UE with a related applicable Network Slice instance when the UE does not send any permitted S-NSSAI to the network in a Registration Request message as part of the Requested NSSAI.
The Subscription Information for each S-NSSAI may contain:
-	a Subscribed DNN list and one default DNN; and
-	the indication whether the S-NSSAI is marked as default Subscribed S-NSSAI; and
-	the indication whether the S-NSSAI is subject to Network Slice-Specific Authentication and Authorization; and
-	Network Slice Simultaneous Usage Group (NSSRG) information (see clause 5.15.12).
The network verifies the Requested NSSAI the UE provides in the Registration Request against the Subscription Information. For the S-NSSAIs subject to Network Slice-Specific Authentication and Authorization the clause 5.15.10 applies.
NOTE 1:	It is recommended that at least one of the Subscribed S-NSSAIs marked as default S-NSSAI is not subject to Network Slice-specific Authentication and Authorization, in order to ensure access to services even when Network Slice-specific Authentication and Authorization fails.
NOTE 2:	It is recommended to minimize the number of Subscribed S-NSSAIs in subscriptions for NB-IoT or NR RedCap capable UEs to minimize overhead for signalling a large number of S-NSSAIs in Requested NSSAI in RRC and NAS via NB-IoT or NR RedCap.
In roaming case, the UDM shall provide to the VPLMN only the S-NSSAIs from the Subscribed S-NSSAIs the HPLMN allows for the UE in the VPLMN. If the UE is subject to restrictions of simultaneous registration of network slices (i.e. if the Subscription Information for the S-NSSAIs contains NSSRG information), the UDM provides to the VPLMN a subscribed S-NSSAIs and, if applicable, NSSRG information, as described in clause 5.15.12.
NOTE 3:	Network slice instances supporting an S-NSSAI subject to Network Slice-Specific Authentication and Authorization need to be deployed with AMFs supporting Network Slice-Specific Authentication and Authorization, otherwise S-NSSAIs requiring Network Slice-Specific Authentication and Authorization would be incorrectly allowed without execution of Network Slice-Specific Authentication and Authorization.
NOTE 4:	Network slice instances supporting an S-NSSAI subject to Network Slice Admission Control (NSAC) for number of registered UE per network slice need to be deployed with AMFs supporting NSAC, otherwise S-NSSAIs requiring NSAC would be incorrectly allowed without execution of NSAC.
When the UDM updates the Subscribed S-NSSAI(s) to the serving AMF, based on configuration in this AMF, the AMF itself or the NSSF determines the mapping of the Configured NSSAI for the Serving PLMN and/or Allowed NSSAI to the Subscribed S-NSSAI(s). The serving AMF then updates the UE with the above information as described in clause 5.15.4.

MORE CHANGES
[bookmark: _Toc122440416]5.15.11	Network Slice Admission Control
[bookmark: _Toc122440417]5.15.11.0	General
The Network Slice Admission Control Function (NSACF) monitors and controls the number of registered UEs per network slice, and/or the or the number of UEs with at least one PDU Session/PDN Connection per network slice (only if the S-NSSAI is subject to EPS counting), and/or the number of PDU Sessions per network slice for the network slices that are subject to Network Slice Admission Control (NSAC). The NSACF is configured with the maximum number of registered UEs, and/or maximum number of UEs with at least one PDU Session/PDN Connection, and/or the maximum number of PDU Sessions allowed to be served per S-NSSAI subject to NSAC. The NSACF is also configured with information indicating applicable access type(s) for the S-NSSAI (i.e. 3GPP Access Type, Non-3GPP Access Type, or both).
A slice subjected to NSAC and EPS counting shall be configured with only one of the options:
-    Maximum number of registered UEs and/or maximum number of PDU Session, or
-	Maximum number of UEs with at least one PDU Session/PDN Connection and/or maximum number of PDU Session.
The NSACF also provides event-based Network Slice status notifications and reports to the consumer NFs (e.g. AF).
The NSACF may be responsible for one or more S-NSSAIs. For one S-NSSAI there may be one or multiple NSACFs deployed in a network (a PLMN or a SNPN) as follows:
-	If the network is configured with a single NSAC service area, there is a single NSACF configured with the maximum number of UEs per network slice and/or the maximum number of PDU Sessions per network slice, which are valid in the network.
-	If the network is configured with multiple NSAC service areas, an NSACF may be deployed on a NSAC service area basis, which can be one NSACF instance or one NSACF Set. There are three multiple NSAC architecture options:
-	Option 1: non-Hierarchal NSAC architecture. In this architecture, independent NSACFs are deployed in every NSAC service area. There is no interaction between the NSACFs deployed in different NSAC service areas. Each NSACF is configured with the maximum number of UEs per network slice and/or the maximum number of PDU Sessions which are valid in the NSAC service area (see clause 5.15.11.1 for more details).
-	Option 2: Centralized NSAC architecture. In this architecture, a single centralized NSACF is deployed in the network to handle admissions in all NSAC service areas. The centralized NSACF is configured with the total number of UEs per network slice and the maximum number of PDU Sessions for the entire PLMN. NSAC Requests from AMF or SMF to the single centralized NSCAF in this case includes the NSAC service area of the NF consumer if multiple NSAC service areas are deployed in PLMN.
NOTE 1:	It is possible to configure in the centralized architecture the maximum number of registered UEs and/or the number of PDU sessions per service area if required by the operator. In this case, NSAC admission can be performed on a per NSAC service area.
-	Option 3: Hierarchical NSAC architecture is deployed in the network. There are two roles of NSACF and interaction between them may be required (see clause 5.15.11.1a for more details):
-	Primary NSACF, controls and distributes of the maximum number of UEs and/or the maximum number of PDU Sessions for other NSACF(s) deployed in different NSAC service Area. The Primary NSACF handles overall NSAC for an S-NSSAI at the global level (i.e. it is ultimately responsible for the NSAC for an S-NSSAI).
‐	NSACF is responsible for one or multiple NSAC service Area. And one NSAC service area is only associated with one NSACF instance or one NSACF Set.
NOTE 2:	When multiple NSACFs are deployed, how the maximum number of UEs per network slice and the maximum number of PDU Sessions per network slice is distributed (by OAM for Option 1 and by the primary NSAF for Option 3) among multiple NSACFs, i.e. the algorithm of the maximum number distribution, is implementation specific.
NOTE 3:	When multiple NSACFs are deployed based on option 1, the UE moves to new NSAC service area with a different NSACF, and if the number of UE or PDU Sessions in the target NSACF has reached the maximum number, whether the session continuity can be guaranteed is left to implementation.
Subject to operator policy and national/regional regulations, the AMF may exempt UEs and the SMF may exempt PDU sessions from NSAC when the UE and/or PDU Session is used for Emergency service or for Critical and Priority services (e.g. MCX, MPS).
When the AMF receives a Registration Request for an Emergency Registration, or with a Registration Request with an Establishment Cause indicating a priority service (e.g. MCX, MPS) or when the AMF determines that there is a priority subscription (e.g. MPS, MCX) in the UDM, the AMF may accept the registration request without applying NSAC, i.e. the AMF triggers the NSAC procedure, but the response from the NSACF is ignored at the AMF.
When the SMF receives a PDU Session Establishment Request for an emergency PDU Session or a PDU Session Establishment Request with a priority header, the SMF may accept the PDU Session Establishment Request without applying NSAC, i.e. the SMF triggers the NSAC procedure, but the response from the NSACF is ignored at the SMF.
Alternatively, when NSAC is exempted for the UE and/or PDU Session, the AMF and the SMF skip the corresponding NSAC procedure, i.e. this UE (respectively PDU Session) is not counted towards the maximum number of UEs (respectively PDU Sessions).
The support of NSAC for the S-NSSAI used for onboarding as described in clause 5.30.2.10 is optional and subject to Onboarding Network operator policies. However, NSAC for S-NSSAI used for onboarding is not applicable to UEs that registered in ON-SNPN with Registration Type "SNPN Onboarding".
[bookmark: _Toc122440420]MORE CHANGES
5.15.11.2a	Network Slice Admission Control for maximum number of UEs with at least one PDU session/PDN connection
When EPS counting is required for a network slice and NSACF is configured with maximum number of UEs with at least one PDU Session/PDN Connection, the NSACF keeps track of the current number of UEs with at least PDU session/PDN connection established on a network slice to ensure that the maximum number of UEs with at least one PDU session is not exceeded it.. The NSACF maintains an UE entry per SMF+PGW-C for the same UE ID
When the NSACF receives request to increase the current number of PDU sessions/PDN connections established for the network slice, the NSACF checks whether this is the first PDU Session/PDN connection associated with the network slice. If yes the NSACF checks whether the maximum number of UEs with at least one PDU session/PDN connections has been reached. If the maximum number has not been reached then the NSACF increases the number of UE with at least one PDU session/PDN connection and add an entry for UE ID. If the maximum number of UEs has already been reached, unless operator policy implements a different action, the SMF+PGW-C rejects the PDU Session/PDN connection indicating the cause being the number of UEs in the network slice has been exceeded..
When the NSACF receives request to decrease the current number of PDU sessions/PDN connections established for the network slice, the NSACF locates the UE entry, checks whether this is the last PDU Session/PDN connection associated with the network slice for the UE. If it is the last PDU session/PDN connection the NSACF decrease the number of UE with at least one PDU session/PDN connection and remove the associated UE entry, otherwise only the PDU session count is decreased.
When the Access Type is provided by the SMF+PGW-C, the NSACF may take Access Type into account for increasing and decreasing the current number of UEs with at least one PDU session/PDN connection.

[bookmark: _Toc122440422]MORE CHANGES
5.15.11.5	Support of Network Slice Admission Control and Interworking with EPC
If EPS counting is required for a network slice, the NSAC for maximum number of UEs and/or for maximum number of PDU Sessions per network slice is performed at the time of PDN connection establishment, or at the time of PDU Session establishment in case of EPC interworking. To support the NSAC for maximum number of UEs and/or for maximum number of PDU Sessions per network slice in EPC, the SMF+PGW-C is configured with the information indicating which network slice is subject to NSAC. During PDN connection establishment in EPC, or during the PDU session establishment in 5GC, the SMF+PGW-C selects an S-NSSAI associated with the PDN connection as described in clause 5.15.7.1. If the selected S-NSSAI by the SMF+PGW-C is subject to the NSAC, the SMF+PGW-C triggers interaction with NSACF to check the availability of the network slice by invoking separate NSAC procedures for number of UE and number of PDU Session (as described in clause 4.11.5.9 of TS 23.502 [3]), before the SMF+PGW-C provides the selected S-NSSAI to the UE. If the network slice is available, the SMF+PGW-C continues to proceed with the PDN connection establishment procedure.
The NSACF performs the following for checking network slice availability prior to returning a response to the SMF+PGW-C:
-	For NSAC for number of UEs, if the UE identity is already included in the list of UE IDs registered with a network slice, or the UE identity is not included in the list of UE IDs registered with a network slice and the current number of UE registration did not reach the maximum number, the NSACF responds to the SMF+PGW-C with the information that the network slice is available. The NSACF includes the UE identity in the list of UE IDs if not already on the list and increases the current number of UE registration. Otherwise, the NSACF returns a response indicating that the maximum number with the network slice has been reached.
-	For NSAC for number of PDU Sessions and optionally NSAC for number of UEs with at least one PDU Session/PDN connection, if the current number of PDU sessions is below the maximum number, and the current number of UEs with at least one PDU Session/PDN connection is below the maximum number, the NSACF responds to the SMF+PGW-C with the information that the network slice is available. For NSAC for number of PDU Session, Tthe NSACF increases the current number of PDU sessions. For NSAC for number of UEs with at least one PDU session/PDN connection (if it is activated in 5GS also), the NSACF  increases the current number of UE with at least one PDU session/PDN connection unless this is not the first PDU session for the UE in the network slice as the UE entry already exist at the NSACF. Otherwise, the NSACF returns the response indicating that the maximum number of PDU sessions or maximum number of UEs with at least one PDU session in with the network slice has been reached.
If any of the maximum number of UEs or the maximum number of UE with at least one PDU session/PDN connection ,and/or the maximum number of PDU sessions has already been reached, unless operator policy implements a different action, the SMF+PGW-C rejects the PDN connection.
NOTE 1:	As an implementation option, if the APN is mapped to more than one S-NSSAI and the first selected S-NSSAI is not available (e.g. either current number of UE registration reached maximum or current number of PDU sessions reached maximum), then based on the operator policy the PGW-C+SMF can try another mapped S-NSSAI for the PDN connection establishment procedure.
If the establishment of a new PDN Connections is with a different SMF+PGW-C from the SMF+PGW-C used for already existing PDN connection associated with the same S-NSSAI, each SMF+PGW-C will send a request for update (e.g. increase or decrease) to the NSACF. The NSACF may maintain a registration entry per SMF+PGW-C for the same UE ID.
The SMF+PGW-C provides the Access Type to the NSACF when triggering a request to increase or decrease the number of UEs and/or the number of PDU Sessions for an S-NSSAI.
NOTE 2:	The SMF+PGW-C determines the Access Type based on the RAT type parameter in the PMIP or GTP message received from the ePDG; or alternatively it can internally determine the Access Type based on the source node (e.g. SGW) sending the request for the PDN Connection establishment.
When NSAC for number of UEs is used for the network slice, and Wwhen the UE with ongoing PDN connection(s) moves from EPC to 5GC, the SMF+PGW-C triggers a request to decrease the number of the UE registration in NSACF and the AMF triggers a request to increase the number of the UE registration in NSACF when the UE is registered in the new AMF. If there are more than one PDN connections associated with the S-NSSAI, the NSACF may receive multiple requests for the same S-NSSAI from different SMF+PGW-Cs. When the UE with ongoing PDU session(s) moves from 5GC to EPC, the SMF+PGW-C triggers a request to increase the number of the UE registration in NSACF and the old AMF triggers a request to decrease the number of the UE registration in NSACF when the UE is deregistered in old AMF. If there are more than one PDU sessions associated with the S-NSSAI, the NSACF may receive multiple requests for the same S-NSSAI from different SMF+PGW-Cs. The NSACF maintains a list of UE IDs based on the requests from SMF+PGW-C(s) and AMF, and adjusts the current number of registrations accordingly.
When EPS counting is performed for a network slice, and the UE with ongoing PDN connection(s) moves from EPC to 5GC, session continuity is guaranteed from NSAC standpoint, as the admission was granted at the time of PDN connection establishment, i.e. the number of PDU session is not counted again in 5GC. Similarly, when the UE with ongoing PDU session(s) moves from 5GC to EPC, session continuity is guaranteed from NSAC standpoint as the admission of the PDN Connection(s) to the network slice was already granted at the time of PDU Session establishment in 5GC.
If the PDN connection associated with S-NSSAI is released in EPC, the SMF+PGW-C triggers a request (i.e. decrease) to NSACF for maximum number of UEs and/or maximum number of PDU sessions per network slice control. The NSACF decreases the current number of registrations and removes the UE identity from the list of UE IDs if the PDN connection(s) associated with the S-NSSAI are all released in EPC.
NOTE 3:	NSAC in EPC is not performed for the attachment without PDN connectivity.
If EPS counting is not required for a network slice, the NSAC for maximum number of UEs and/or for maximum number of PDU Sessions per network slice is performed when the UE moves from EPC to 5GC, i.e. when the UE performs mobility Registration procedure from EPC to 5GC (NSAC for maximum number of UEs per network slice) and/or when the PDN connections are handed over from EPC to 5GC (NSAC for maximum number of PDU Sessions per network slice). The SMF+PGW-C is configured with the information indicating the network slice is subject to NSAC only in 5GS. The PDN connection interworking procedure is performed as described in clause 5.15.7.1. Mobility from EPC to 5GC does not guarantee all active PDU Session(s) can be transferred to the 5GC in certain circumstances when either the current number of UE registration or the current number of PDU sessions would exceed the maximum number when the UE moves from EPC to 5GC.
NOTE 4:	Given that session continuity is not guaranteed when EPS counting is not required, it is recommended for services which require the session continuity to support EPS counting.
NOTE 5:	When multiple NSACFs are deployed and if the number of UE in target NSACF has reached the maximum number, whether session continuity can be guaranteed is left to implementation.
NOTE 6:	When a centralized architecture is deployed, UE admission is guaranteed at inter-system and inter-AMF mobility if the same NSACF is selected. This is the case for non-roaming scenarios and for roaming scenarios with HPLMN NSAC Admission Mode described in clause 5.15.11.3.
NOTE 7:	When EPS counting is required for the network slice, if the maximum number of UEs with at least one PDU Session/PDN connection is configured in the NSACF, the AMF and SMF+PGW-C may be configured to not perform the NSAC for number of registered UE. In this case, during UE mobility of existing UE with PDU session(s)/PDN connection(s) between EPC and 5GC, the SMF+PGW-C and AMF do not trigger a request to NSACF to increase or decrease the number of UE for the network slice, therefore the session continuity is guaranteed from NSAC standpoint. If the AMF and SMF+PGW-C is configured to support the NSAC for number of registered UE, when the NSACF receives NSAC request for number of registered UE, and if no maximum number of registered UE is configured in the NSACF, the NSACF admits the NSAC request immediately.

MORE CHANGES
[bookmark: _Toc122440815]6.2.28	NSACF
The Network Slice Admission Control Function (NSACF) supports the following functionality:
-	Support of monitoring and controlling the number of registered UEs per network slice.
-	Support of monitoring and controlling the number of UEs with at least PDU session/PDN connection per network slice.
-	Support of monitoring and controlling the number of established PDU Sessions per network slice.
-	Support of event based Network Slice status notification and reports to a consumer NF.
-	Acting as a Centralized NSACF in PLMNs deploying a centralized architecture as described in clause 5.15.11.0.
-	Support of different type of NSAC modes for roaming UEs for the number of UEs per network slice.
-	Support of different type of NSAC modes for roaming UEs for the number of PDU Sessions per network slice.
-	Acting as a Primary NSACF in PLMNs deploying a hierarchal architecture as described in clause 5.15.11.0.
The details of the NSACF functionality are defined in clause 5.15.11.

MORE CHANGES

[bookmark: _Toc114665763]7.2.27	NSACF Services
The following NF services are specified for NSACF:
Table 7.2.27-1: NF Services provided by NSACF
	Service Name
	Description
	Reference in TS 23.502 [3]

	Nnsacf_NSAC
	This service enables consumer NF to check the availability per network slice and update the number of UEs registered with a network slice, or the number of UEs with at least PDU session/PDN connection established on a network slice, or the number of PDU Sessions established on a network slice.
	5.2.21.2

	Nnsacf_SliceEventExposure
	This service enables consumer NF(s) to subscribe and get notified of the event as described in clause 5.15.11.4.
	5.2.21.4



END of CHANGES

