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1
Decision/action requested

SA3 is kindly asked to approve the added evaluation to sol #3 of TR 33.886
2
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3
Rationale

This pCR proposes to add evaluation to sol #3 of TR 33.886 [1].
4
Detailed proposal
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7
Conclusions

5.3
Solution #3: Home control mechanism for hierarchical NSAC architecture
5.3.1
Introduction

This solution addresses KI#3.

In this solution, before updating the quota of a specific NSACF, the primary NSACF will check whether the quota of the NSACF is reached.
To enable the primary NSACF to verify the reach of quota of a specific NSACF, the primary NSACF should be able to be informed by the AMF/SMF served by the NSACF of the actual allowed NSSAI/the established PDU session ID and the corresponding UE IDs.

5.3.2
Solution details

0). 

The AMF/SMF served by the NSACF sends the allowed NSSAI/the established PDU session ID and the corresponding UE IDs to the primary NSACF.

Once the AMF stores the allowed NSSAI about a specific UE after the network slice access control is successfully performed by a specific NSACF, the AMF sends its NF ID, NSACF ID, the increase indicator, the UE-ID and the corresponding allowed NSSAI to the primary NSACF, among which the S-NSSAI indicates the network slice in which the number of UEs is increaded.

Once the AMF deletes the allowed NSSAI about a specific UE (either the UE is deregistered or the UE is handed over to another AMF) after the network slice access control is successfully performed by a specific NSACF, the AMF sends its NF ID, NSACF ID, the decrease indicator, the UE-ID and the corresponding allowed NSSAI to the primary NSACF, among which the S-NSSAI indicates the network slice in which the number of UEs is decreased.

After a new PDU session was established for a UE, the related SMF sends its NF ID, the increase indicator, NSACF ID, the UE-ID, the PDU session ID, and S-NSSAI to the primary NSACF, among which the S-NSSAI indicates the network slice for which the number of PDU Sessions is increaded.

After a established PDU session was released for a UE, the related SMF sends its NF ID, the decrease indicator, NSACF ID, the UE-ID, the PDU session ID, and S-NSSAI to the primary NSACF, among which the S-NSSAI indicates the network slice for which the number of PDU Sessions is decreaded.

1-2) 
The AMF or SMF triggers the availability check and update (ACU) procedure and sends the update request to the NSACF as described in TS23.502 [5]. 

3) 

The NSACF performs the ACU procedure against its local quota.

4) 

Based on the local configuration, the NSACF may send an update request to the primary NSACF for availability check and update. 

5) 

The Primary NSACF should check if the quota allocated to the NSACF is reached. 

In specifics, if the NSACF requests to increase the quota for the number of UEs in a specific S-NSSAI, the primary NSACF should check if the total number of UEs belonging to the specifc S-NSSAI has reached the quota. The total number of UEs belonging to the specifc S-NSSAI can be calculated using allowed NSSAI and UE-IDs provied by the AMF controlled by the requesting NSACF (per NSACF ID provided by the AMF). If the verification of the reach of quota is successful, the primary NSACF performs NSAC for the S-NSSAI or update the quota of the UE for the requesting NSACF if needed. Otherwise, the primary NSACF terminates the procedure.
If the NSACF requests to increase quota for the number of PDU sessions in a specific S-NSSAI, the Primary NSACF should check if the total number of PDU sessions belonging to the specifc S-NSSAI has reached the quota. The total number of PDU sessions belonging to the specifc S-NSSAI can be calculated using PDU session IDs provided by the SMF controlled by the requesting NSACF (per NSACF provided by the SMF). If the verification of the reach of quota is successful, the primary NSACF performs NSAC for the S-NSSAI or update the quota of PDU session for the requesting NSACF if needed. Otherwise, the primary NSACF terminates the procedure.

6) 

The primay NSACF responds to the NSACF. It may provide an updated quota if needed. 

7) 

In case that the quota information is updated, the NSACF should perform ACU again and update its records accordingly. 

8) 

The NSACF sends the update response as in TS23.502 [2]. 
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          Figure 5.3.2-1 Home control mechanism for hierarchical NSAC architecture
5.3.3
Evaluation


This solution has no impact on the UDM. The Primary NSACF can check the number of UEs and the number of PDU sessions per S-NSSAI via interaction between the AMF and SMF.
The solution has the following drawback.
The AMF/SMF may send fake information to the primary NSACF.

The impacts of this solution are given as follows.

The AMF needs to report the number of UEs per S-NSSAI to the primary NSACF.

The SMF needs to report the number of PDU sessions per S-NSSAI to the primary NSACF.

The Primary NSACF should be able to compare the information provided by the NSACF with the one provided by the AMF/SMF.
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