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1	Abstract
This discussion paper describes the scenarios for NSAC service area usage and analyse the potential solutions.
2	Discussion
2.1	Background
[bookmark: _Hlk124937762]In Rel-17, 3GPP has specified that one the NSACF (Set) to be used for admission for a specific slice for the whole PLMN. In Rel-18, eNS_Ph3 has required to support multiple NSACFs to serve one specific slice within one PLMN, with division of the NSAC Service Area. There are two deployment options:
· Hierarchical deployments: One primary NSACF serving the entire network and multiple distributed NSACF each serving specific NSAC Service Area(s).
· Centralized deployments: One centralized NSACF with multiple NSAC service area(s) configured, per NSAC service area admission can be enabled.
2.2	Use Cases
Based on stage 2 definition, the following use cases are identified for the usage of NSAC service area via SBI (also included some possible UCs not explicitly identified by SA2 at the moment):
· hierarchical deployments with primary NSACF and distributed NSACF
· UC-1: Distribute NSACF to discover the primary NSACF which can serve the whole PLMN, while the NF consumer should not discover the primary NSACF even it can serve the whole PLMN
· UC-2: NF consumer to discover the distributed NSACF using NSAC Service Area
· POSSIBLE UC-1: Will the NSAC Service Area to be aware by primary NSACF, e.g. when assigning the quota?
· Centralized NSACF with multiple NSACF service area supported
· UC-3: NF consumer pass its NSACF service area when per NSAC service area admission is enabled.
· POSSIBLE UC-2: For Data Analytic, will the NWDAF gets aware of NSAC per Service Area, when the per NSAC service area admission is enabled?
· EPS interworking
· POSSIBLE UC-3: will the NSAC service area also applicable for EPS counting?


2.3	Solution Evaluation
There are three alternatives for the definition of the NSAC service area:
· TAI lists (defined in Rel-17)
· Locality (defined in Rel-17)
· String-based NSAC Service Area (like SMF service Area)

The evaluation of different alternatives concerning fulfillment of use cases are listed as following:
· TAI lists (legacy)
· For UC-1: not possible with TAI list, a separate indication in NF profile indicating the NSACF can serve the entire PLMN
· For UC-2: Supported, the NF consumer can use TAI to discover the NSACF. Question is which TAI to use (assume any TAI served by the NF consumer can be used)
· For UC-3: Supported, TAI is passed in NSAC as the indication. Question is which TAI to use (assume any TAI served by the NF consumer can be used)
· POSSIBLE UC-1, POSSIBLE UC-2, Not efficient to use TAI list via SBI.
· POSSIBLE UC-3: Not efficient, EPS TAIs can be different from 5GS TAIs, which means NSACF needs to configure both TAIs, or 5GS TAIs will be used for EPS counting
· Locality (legacy)
· As stated at last meeting, locality is not intended to be used to really serve the NSAC service area purpose. The locality should be used with the designed purpose. E.g. for HA, one NSACF Set may be used to serve a NSAC service are. Each instance within the Set can be configured with the locality by its location and the NF consumer can using the locality to preferably select the closest NSACF for traffic efficiency.
· String-based NSAC Service Area
· For UC-1: Supported. A specific NSAC Service Area representing whole PLMN can be defined, which is only used by NSACFs. NF consumer will be configured with normal the NSAC service area thus the NRF will not matching the whole PLMN NSAC service area (as all NSAC service areas are simply string, and NRF simply compare the string value)
· For other UCs, supported.  NSAC service area can be passed as a string via SBI and there is no ambiguity

For backward compatibility, as in Rel-17 by 3GPP definition there should be only one NSACF (Set) serving the whole PLMN. In our view, NSAC service area is not really applied in service logics. As far as we know, there is no deployments (or even implementations) used the legacy definitions. Among discussion at CT4#115-e, there is a additional proposal to formalize the NSAC definition from Rel-17, in order to limit the number of alternative to make the implementation easier.
3.	Recommendation
Based on above evaluation, the string based NSAC service area seems the best way forward for already identify Use cases and possible other use cases in future. CR0825 of TS 29.510 (C4-232165) implements the string-based alternative.
For backward compatibility it is recommended to start the proposed change from Rel-17 onwards, if CT4 can agree.
