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Abstract of the contribution: Discussion on the issue of UE having incorrect Allowed NSSAI configuration when moving into a new CAG cell and proposal on the corresponding solutions.
1
Discussion

According to the current definition of Public Netowrk Integraged NPN and CAG, CAG cells actually defined the service area of a certain network slice that serves the NPN. In other words, there is an association between the CAG IDs and the NPN S-NSSAI. As stated in Annex X.2, the UE can’t access the NPN slice when it is out of the corresponding CAG cells:
“The PLMN may indicate to the UE that the NPN S-NSSAI is rejected for the RA when the UE moves out of the coverage of the NPN Network Slice. However, limiting the availability of the NPN S-NSSAI would imply that the NPN is not available outside of the area agreed for the NPN S-NSSAI, e.g. resulting in the NPN PDU Sessions being terminated when the UE moves out of the coverage of the NPN Network Slice. Similarly access to NPN DNNs would not be available via non-NPN cells."

However, because the UE is not aware of the association between the CAG ID and the NPN S-NSSAI, it can’t determine whether it moves out of the coverage of the NPN slice simply according to the broadcasted CAG IDs of the cell. In our understanding, the UE has to rely on correct Allowed NSSAI configuration in CAG cells to be able to manage PDU Sessions for the corresponding NPN.

Observation 1: The UE needs to be configured with proper Allowed NSSAI in CAG cells, which allow the UE to access the NPN Slice that the CAG cell is related to and prevent the UE from accessing slices that the CAG cell is not related to.

However, when the UE moves between CAG cells in IDLE state, it is not guranteed that the UE will have correct Allowed NSSAI when supported CAG IDs change across cells i.e. moving between cells serving different NPN S-NSSAIs. Consider the example scenario demonstrated in the following figure.
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In this example, the UE was in CAG Cell 1 (CAG-1) and had an Allowed NSSAI which contains S-NSSAI-1 which corresponds to CAG-1. When the UE moves to another CAG Cell 2 (CAG-2), its Allowed NSSAI will remain unchanged before the network gets a chance to know the UE’s new location, e.g. through periodic Registration or Service Request procedure. This incorrect Allowed NSSAI configuration will cause at least the following issues:
1. It will block UE from accessing S-NSSAI-2 because it is not in the Allowed NSSAI. 
2. The UE may still try to initiate Service Request for PDU Sessions related to S-NSSAI which will be rejected in the new CAG cell. Then the network may initiate UCU to update the Allowed NSSAI.  
There are two basic approaches to mitigate the above issues.
Approach a):

The UE is configured with the mapping between CAG IDs and corresponding S-NNSAIs in Configured NSSAI or Allowed NSSAI. This will allow the UE to be aware of the NPN S-NSSAIs that it can access in a CAG cell.

Approach b):

A Registration procedure is triggered when the UE moves to a different CAG cell. This allows the network to know the UE’s new CAG location and initiate Allowed NSSAI update as early as possible.

In our understanding, Approach b) is better as it avoids significant update to the slicing related specifications. A CR following this approach is provided in S2-1903348 and S2-1903349.
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