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Background

SA2 has completed their Rel-18 Study on enhancements of network slicing phase 3. The study is documented in TR 23.700-41. Key Issue #3 of this study was entitled Support for providing VPLMN network slice information to a roaming UE. In this key issue, SA2 worked in providing a solution for the following Stage 1 requirement in SA1 TS 22.261:

For a roaming UE activating a service/application requiring a network slice not offered by the serving network but available in the area from other network(s), the HPLMN shall be able to provide the UE with prioritization information of the VPLMNs with which the UE may register for the network slice.

The conclusion for KI#3 is documented in section 8.2 of the TR 23.700-41. The essential elements of the solution are as follows:

· The UE receives, via SoR, enhanced slice aware information including list of preferred PLMNs for specific S-NSSAIs. This preferred list of PLMNs for specific S-NSSAI(s) is based on the UE subscription. The order of preference of PLMNs in this list generally differs from the order of the legacy prioritized PLMN lists. A list of preferred PLMNs for specific S-NSSAI(s) may also be a single PLMN.
· The UE performs the PLMN selection based on the received enhanced slice-aware information described above. 
· The HPLMN can update the enhanced slice-aware information when needed, e.g., upon change in the UE subscription or other HPLMN trigger.

Discussion

The SA2 work notwithstanding, PLMN selection is in CT1’s purview. That is not to say that the work that SA2 has done should be ignored or discarded. However, that means that:
-	CT1 needs to take a step back and consider all aspects of slice-based PLMN selection that may have not been considered by SA2; and 
-	CT1 should not be bound by SA2 requirements: it can go beyond them or not take some of them into account
The main missing aspect in the SA2 solution is that it does not go into the details of how this new enhanced slice aware information interacts with the legacy prioritized PLMN lists for PLMN selection. Furthermore, the TR conclusion acknowledges the fact that there is a need to resolve the conflict when the UE wants to use more than one slice, and there is conflicting enhanced slice aware information for each slice (see TR 23.700-41 sc. 8.2):

NOTE 3:	It is left to CT1 to decide whether to apply weighted approach or alternative approach for the PLMN selection procedure, when more than one S-NSSAI has slice aware information and all these S-NSSAIs are needed by the UE
If the user/UE prioritization of slices is not considered, the UE could end up being denied the most desired slice/service by selecting a PLMN that does not provide that slice/service but provides another “subscribed” slice for this UE. 

Consider the following scenario:
1. The UE intends to use slices X and Y. Y is preferred over X by the UE/user.
2. Legacy Operator-controlled PLMN selector list is as follows (for simplicity, let’s assume that the UE is capable of a single RAT, so RAT is not considered. Let’s also assume that User-controlled PLMN selector list is not provisioned): 
1. PLMN A 	2. PLMN B 	3. PLMN E	4. PLMN F	5. PLMN C 	6. PLMN D
3. Enhanced slice-aware information is as follows:
Slice X: 1. PLMN A	2. PLMN B
Slice Y:	1. PLMN C	2. PLMN D
Slice Z: 1. PLMN E	2. PLMN F
In the SA2 solution, it is not defined how these three sources of information interact. In one scenario, which complies with the SA2 solution, the UE could ignore both the slice prioritization in the UE in bullet 1 as well as the legacy PLMN prioritization info in bullet 2 and select either of the four PLMNs A, B, C or D. If the UE selected PLMN A or PLMN B, the UE would be denied the preferred slice Y. Furthermore, if the UE selected PLMN B, the UE would also end up ignoring a higher priority PLMN A.
In another scenario, which also complies with the SA2 solution, the UE would ignore the slice prioritization in the UE in bullet 1 and consider both the legacy configuration in bullet 2 and the enhanced slice aware information. In this case, the UE would select PLMN A. This would be the most preferred PLMN; however, the UE would still have no access to the preferred slice Y.
In the third scenario, the UE would take the first and the third source of information described above into account and would ignore the second. In this case, the UE would select PLMN C or PLMN D.  
Observation 1: SA2 solution for KI#2 is incomplete. CT1 needs to fill the gaps by:
· Taking into account the user/UE preference for slices/services as input into slice-based PLMN selection
· Defining the interaction between a) the new enhanced slice-aware information, b) the legacy prioritized PLMN lists for PLMN selection and c) the slice prioritization in the UE
To formalize the above, the figure below shows three sources of information that need to be taken into account during slice-aware PLMN selection:

Legacy PLMN selection configuration (USIM)
Slice-aware PLMN information (SoR)
Slice prioritization in the UE
PLMN selection procedure














Figure 1: three sources of information for slice-aware PLMN selection

Conclusion and Proposal

We propose to conclude the following and adopt it as the way forward in the work on slice-aware PLMN selection:

Proposal: CT1 shall work on filling the gaps in the slice-aware PLMN selection solution provided by SA2 according to Observation 1 and Figure 1 above. The objectives of the stage 2 WID shall reflect this goal.
