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Abstract of the contribution: This contribution proposes a solution for key issue 4
1. Proposal
It is proposed to accept the following changes to TR 23.700-741
FIRST CHANGE
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Next CHANGE

6.X
Solution #XX: Solution for Centralized Counting for Multiple Service Areas and 5GS-EPS Interworking 
6.X.1
Description


In this solution, and in support of 5GS only slices, when multiple Service Areas are deployed, it is proposed that a single central NSACF NF performs the PLMN global counting and admission to ensure a consistent counting, e.g. such that during handover between different Service Areas no additional admission needs to be performed. The admission request includes all necessary information to enable the central NSACF NF to collect all pertinent information per Service Area. Interaction between the NF performing the admission, be it the SMF or the AMF, occurs with the designated central NSCAF for that purpose. The central NSACF NF responsible for PLMN global count is discovered via NRF or can be pre-configured.
Two options are proposed to enable a Service Area to perform some local tasks; e.g. keeping local statistics in conjunction with centralized counting with a single central NSACF NF:
Option 1: Transparent Proxying to central NSACF NF Via an intermediate NF 
Based on policy, an NF, e.g SMF or AMF performing the admission with the central NSACF NF may additionally and optionally interact with a local NF associated with the Service Area, for any additional capabilities not supported by the central NSACF NF. Such additional capabilities are not specified. but can be e.g. to keep local statistics.
The interaction with such a local NF is such, that the local NF in the Service Area proxies the original request, as is, to the central NSACF NF, after performing the tasks it desires upon receipt of the admission Request intended for the central NSACF NF. Hence, in this option1, the interaction with the central NSACF server is proxied via an intermediate NF to the central NF, as long as it is transparent to the central NSACF NF. Transparent means that the central NSACF NF cannot distinguish whether the Request is direct from the AMF/SMF or proxied via an intermediate NF.
Option 2: Dual Interaction with Local NF, and central NSACF NF
Based on policy, an NF, e.g SMF or AMF performing the admission with the central NSACF NF may additionally and optionally interact with a local NF associated with the Service Area, for any additional capabilities not supported by the central NSACF NF. Such additional capabilities are not specified. but can be e.g. to keep local statistics

Hence the AMF/SMFs performs dual interactions in parallel; once towards the central NSACF NF, and an additional one towards a local NF in the Service Area.
In support of roaming, and to enable such a central NF to handle roaming UEs, as well as home bound UEs, the admission query to the central NF includes the PLMN-ID where the UE is roaming.
To support EPS counting while interworking with 5GS when activated and where home routing is the only option for attachment to EPS, a central NSCAF NF could be optionally dedicated for 5GS-EPS interworking shared count. In this case, such a dedicated NF is discovered. The PLMN can also reuse a single NSACF NF for all admissions.
Similar to the 5GS case, and based on policy, a NF performing admission with the central NSACF responsible for the shared 5GS-EPS count may additionally and optionally interact with a local NF associated with the Service Area, for any additional capabilities not supported by the central NSACF NF. Such additional capabilities are not specified.  Hence, in this case as well, both options 1 and 2 above for 5GS only slices are supported for the 5GS-EPS interworking case.
With central count regardless of any interactions with a local NF based on either option 1 or option 2, admission is solely based on the central NSACF, even if these local NFs are local NSACFs maintaining count.
6.X.2
Procedures


6.x.2.1 UE Registration Admission
6.x.2.1.1 5GS only slices

In this procedure, there is a single central NSACF NF performing the count for the entire PLMN. The AMF discovers the central NSACF NF performing the PLMN global counting. The NF profile for the NSACF is updated to indicate that the NSACF is the central NSACF for the S-NSSAI handling the PLMN global count for 5GS slices, i.e. discovery procedure in TS 23.502 [X] clause 5.2.7.2.2 is updated and clause 6.3.22 of TS 23.501 [2] is updated, and the central NSACF information can be encoded as part of the NSACF service capabilities as a specific capability or as part of the NSACF Serving Area information.
The AMF performs admission as in section 4.2.11.2 of TS 23.502 [X] with the following changes:

· The AMF includes the Service Area, and the PLMN ID in its request to the central NSACF NF.
· AMF performs either option 1 or option 2 below:
· In support of option 1, the AMF, based on policy, communicates directly with central NSACF NF or via an intermediate NF that proxies the original request unaltered to the central NSACF. The actions performed in the intermediate NF are out of scope.
· In support of option 2, the AMF, based on policy, sends the admission request to the central NSACF NF, and sends the admission request as well to a local NF in the Service Area. The local NF performs tasks out of scope of standardization.
· The central NSACF NF does not change the number of registered UE for a UE that is moving between multiple Service Areas given that the UE has already been admitted and successfully registered in an old Service Area. In this case, the central NSACF NF performing the PLMN global counting only updates the UE stored information.
The AMF, in case the policy is to communicate additionally with local NSACFs (option 2), updates the applicable local NSACF with the change i.e. UE leaving one Service Area and entering the new Service Area.
With central count regardless of any interactions with a local NSACF based on either option 1 or option 2, admission is solely based on the central NSACF, even if these local NSACFs maintaining count.

6.x.2.1.2 5GS-EPS Interworking with EPS Counting Active
In this solution, there is a shared count for maximum number of Registered UEs for interworking between 5GS and EPS. The count can be performed by a central NSACF NF dedicated for 5GS-EPC interworking, or the central NSACF NF used for 5GS slices can be used. The count can be separate or bundled with the 5GC only slices count.
If a dedicated 5GS-EPS central NSACF NF is used, the AMF/SMF+PGW-C discovers the central NSACF NF handling the shared 5GS-EPS count for the number of Registered UEs. The NF profile for the NSACF is updated to indicate that the NSACF is the central NSACF for the for shared 5GS-EPS count for number of Registered UEs., i.e. TS 23.502 [X] clause 5.2.7.2.2 is updated and clause 6.3.22 of TS 23.501 [2] is updated, and the central NSACF information can be encoded as part of the NSACF service capabilities as a specific capability or as part of the shared 5GS-EPS count. 

The AMF/SMF+PGW-C performs admission as in clause 4.2.11.2 of TS 23.502 with the following changes:

· The AMF/ SMF+PGW-C includes the Service Area, the PLMN ID where the UE is currently in its request to the central NSACF responsible for shared 5GS-EPS count for number of Registered UEs
· AMF/SMF+PGW-C performs either option 1 or option 2 below:

· In support of option 1, the AMF/SMF+PGW-C, based on policy, communicates directly with central NSACF NF or via an intermediate NF that proxies the original request unaltered to the central NSACF. The actions performed in the intermediate NF are out of scope.

· In support of option 2, the AMF/SMF+PGW-C, based on policy, sends the admission request to the central NSACF NF, and sends the admission request as well to a local NF in the Service Area. The local NF performs tasks out of scope of standardization.

The NSACF NF responsible for the shared 5GS-EPS count or number of Registered UEs does not change the number of registered UE for a UE that is moving between multiple Service Areas given that the UE has already been admitted and registered in an old Service Area and counted for. The NSACF NF handling the shared 5GS-EPS count simply updates the UE stored information.
The AMF/SMF+PGW-C, in case the policy is to communicate additionally with local NSACFs (option 2), updates the applicable local NSACF with the change i.e. UE leaving one access to another access.
6.x.2.2 Roaming

Roaming is covered by the above solution as the PLMN ID is included in an admission request, enabling the NSACF NF to identify roaming UEs.
6.x.2.3 UE PDU Session Admission 

6.x.2.3.1 5GS only slices
In this procedure, the SMF discovers the central NSACF NF performing the PLMN global counting for number of PDU sessions for network slices subject to NSAC. The NF profile for the NSACF is updated to indicate that the NSACF is the central NSACF for the S-NSSAI handling the PLMN global count for the number of PDU sessions, i.e. TS 23.502 [X]clause 5.2.7.2.2 is updated and clause 6.3.22 of TS 23.501 [2] is updated, and the central NSACF information can be encoded as part of the NSACF service capabilities as a specific capability or as part of the NSACF Serving Area information.
The SMF performs admission as in section 4.2.11.4 of TS 23.502 [X] with the following changes:

· The SMF includes the Service Area, and the PLMN ID in its request to the central NSACF NF.
· SMF performs either option 1 or option 2 below:

· In support of option 1, the SMF, based on policy, communicates directly with central NSACF NF or via an intermediate NF that proxies the original request unaltered to the central NSACF. The actions performed in the intermediate NF are out of scope.

· In support of option 2, the SMF, based on policy, sends the admission request to the central NSACF NF, and sends the admission request as well to a local NF in the Service Area. The local NF performs tasks out of scope of standardization.
When a PDU session is handed over between two Service Areas, the central NSACF NF handling the number of PDU session does not change the number of PDU sessions if the session is successfully handed over. In case of a successful handover, the central NSACF NF performing the PLMN global counting simply updates the UE stored information. The SMF, in case the policy is to communicate additionally with local NSACFs (option 2), updates the applicable local NSACFs with the change i.e. UE leaving one Service Area and entering the new Service Area.
With central count regardless of any interactions with a local based on either option 1 or option 2, admission is solely based on the central NSACF, even if these local NFs are local NSACFs maintaining count.

6.x.2.3.2 5GS-EPS Interworking with EPS Counting Active
In this solution, there is a shared count for maximum number of PDU sessions between 5GS and EPS performed by a central NSACF NF dedicated for that purpose, or the central NSACF NF used for 5GS slices can be used.
If a dedicated 5GS-EPS central NSACF NF is used, the SMF/SMF+PGW-C discovers the central NSACF NF handling the shared 5GS-EPS count for the number of PDU sessions for a slice subject to NSACF. The NF profile for the NSACF is updated to indicate that the NSACF is the central NSACF for the for shared 5GS-EPS count for number of PDU sessions i.e. TS 23.502 clause 5.2.7.2.2 is updated and clause 6.3.22 of TS 23.501 [2] is updated, and the central NSACF information can be encoded as part of the NSACF service capabilities as a specific capability or as part of the shared 5GS-EPS count. 

The SMF/SMF+PGW-C performs admission as in section 4.2.11.2 of TS 23.502 with the following changes:

· The SMF/ SMF+PGW-C includes the Service Area, the PLMN ID in its request to the central NSACF NF responsible for shared 5GS-EPS count for maximum number of PDU sessions.

· SMF/SMF+PGW-C performs either option 1 or option 2 below:

· In support of option 1, the SMF/SMF+PGW-C, based on policy, communicates directly with central NSACF NF or via an intermediate NF that proxies the original request unaltered to the central NSACF. The actions performed in the intermediate NF are out of scope.

· In support of option 2, the SMF/SMF+PGW-C, based on policy, sends the admission request to the central NSACF NF, and sends the admission request as well to a local NF in the Service Area. The local NF performs tasks out of scope of standardization.

When a PDU session is handed over between 5GS and EPS, the central NSACF NF handling the number of PDU session does not change the number of PDU sessions if the session is successfully handed over between 5GS and EPS. In case of a successful handover, the NSACF NF handling the shared 5GS-EPS count simply updates the UE stored information.
The SMF/SMF+PGW-C, in case the policy is to communicate additionally with local NSACFs (option 2), updates the applicable local NSACF with the change i.e. UE leaving one access to another access.
6.X.3
Impacts on Existing Nodes and Functionality
Editor's note:
This clause captures impacts on existing 3GPP nodes and functional elements.
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[image: image1.png]



3GPP

SA WG2 TD


