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1. [bookmark: _Ref165266342]Introduction
TSG CT has approved a work item (CP-231358) on PLMNsel_NS which has the following Stage 1 requirement as defined by SA1 in 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.
In addition, CT1 has agreed a CR to TS 23.122 [1] which defines some initial requirements for slice-based PLMN selection.
2. Discussion 
2.1 Information from HPLMN
C1-234341[1] introduced a definition of the term "Slice-based PLMN selection information" in TS 23.122, however, contents and structure of this information still need to be defined.
To enable the UE to fulfil the stage 1 requirement, the UE needs to be informed which HPLMN S-NSSAIs are supported in which VPLMN. 
Note: Based on the service agreements with the VPLMNs, the HPLMN is aware which HPLMN S-NSSAIs are supported in each VPLMN, i.e., which HPLMN S-NSSAIs occur as mapped S-NSSAI for a VPLMN S-NSSAI in the Configured NSSAI or Allowed NSSAI of the VPLMN. But generally, the HPLMN does not know the respective VPLMN S-NSSAI values. The HPLMN S-NSSAIs are sufficient for the UE to determine whether a service/application can be mapped to a slice in a certain VPLMN, because also the Network slice selection policy (NSSP) in the URSP is using HPLMN S-NSSAIs.
If the same set of HPLMN S-NSSAIs is supported in multiple VPLMNs, the HPLMN should be able to indicate a priority between these VPLMNs.

Proposal:
The slice-based PLMN selection information provided by the HPLMN to the UE consists of a prioritized list, each element of the list consisting of:
-	a VPLMN identity; and
-	the list of HPLMN S-NSSAIs supported in this VPLMN.
The HPLMN can update this slice-based PLMN selection information while the UE is registered on the PLMN.
2.2 Input parameters for Slice-based PLMN selection
In the following scenarios the UE will perform slice-based PLMN selection:
1) The UE needs to perform PLMN selection after switch-on or upon recovery from lack of coverage in a roaming scenario.
2) The UE is registered on a VPLMN when a service or application is activated which cannot be mapped via URSP to any slice offered by the VPLMN (or when the respective S-NSSAI determined from the URSP was included in the Requested NSSAI, but the VPLMN did not include it in allowed NSSAI or the VPLMN included it in the Rejected NSSAI).
For both cases, the UE can use the list of HPLMN S-NSSAIs which the UE intends to request in the initial registration procedure (as mapped S-NSSAIs in the Requested NSSAI IE) as input for the Slice-based PLMN selection.
In order, to determine which slices (i.e., HPLMN S-NSSAIs) are required, the UE applies the URSP rules. If based on the “Slice-based PLMN selection information” only a subset of the intended S-NSSAIs are supported by the candidate VPLMNs, and these subsets are different for different candidate VPLMNs, then it is up to the user or UE implementation to decide which S-NSSAIs shall be requested in the registration procedure. (If the subset is the same for 2 candidate VPLMNs, then the priorities indicated by the HPLMN will take effect between them.) 
Note that a similar decision by the user or UE implementation can already be required in Rel-17 when the network configures NSSRG, because the UE "shall only request S-NSSAIs, …, that share one or more common NSSRG": When the user activates two applications which are mapped to two S-NSSAIs that do not share a common NSSRG, then the user or the UE implementation needs to take a decision which application should be prioritized.
It should be noted that when the UE is checking the URSP rules to determine whether a candidate VPLMN supports a specific application:
1) There can be more than one matching non-default URSP rule for a certain application. So, if the HPLMN S-NSSAI associated with the first matching rule is not supported in the candidate VPLMN (according to the slice-based PLMN selection information), it is possible that there is another matching rule associated with a different S-NSSAI which is supported in the candidate VPLMN;
2) the matching rule can include a list of route selection descriptors (RSD). I.e., there can be more than one RSD, and each of these RSDs can be associated with a different HPLMN S-NSSAI;
3) even if there is only one matching non-default URSP rule, with only a single RSD, then the Network Slice Selection Policy (NSSP) of that RSD can include multiple HPLMN S-NSSAIs (which all have the same priority).
So, generally, a certain application can be mapped to multiple S-NSSAIs, and upper layers (i.e., the entity processing the URSP rule for the application in the UE) need to consider all possible HPLMN S-NSSAIs when determining the set of S-NSSAIs that shall be requested in the registration procedure.
Set of required S-NSSAIs: The set of HPLMN S-NSSAIs required to support a set of applications or services. The MS uses this set during slice-based PLMN selection.

Proposal:
1) Upper layers need to ensure that the list of S-NSSAIs, which the UE intends to request in the registration procedure is supported by at least one VPLMN listed in the “Slice-based PLMN selection information”. If the determined set of S-NSSAIs which the UE intends to request in the Registration is supported in the “Slice-based PLMN selection information:
a) 	by one VPLMN only, the UE selects this VPLMN;
b)	by multiple VPLMNs, the UE selects the highest priority VPLMN supporting this set of S-NSSAIs.
2) If based on the “Slice-based PLMN selection information” only subsets of the set of required S-NSSAIs are supported by the candidate VPLMNs, and these subsets are different for different candidate VPLMNs, then it is up to the user or UE implementation to decide which S-NSSAIs shall be requested in the initial registration procedure.

2.3 No Slice-based PLMN available
The list of VPLMNs provided in the “Slice-based PLMN selection information” may be non-exhaustive, i.e., it can occur that the HPLMN provides the information of supported HPLMN S-NSSAIs only for a sub-set of the VPLMNs of a specific country for which it has roaming agreements. 
Proposal:
If none of the VPLMNs supporting the required set of slices based on the Slice-based PLMN selection information is available, the UE shall stay on the current RPLMN or, if the RPLMN is not available, perform legacy PLMN selection as defined in 23.122 clause 4.4.3.1.1.

2.4 MCC Limitation for Slice-based PLMN selection
Similar to the search for higher priority PLMNs, the Slice-based PLMN selection should be limited to the MCC of the current RPLMN, as otherwise the UE might select a weak PLMN in border areas.
Proposal:
If camped on an RPLMN, the UE shall only consider VPLMNs of the same country as the current registered PLMN from the “Slice-based PLMN selection information”. 

2.5 Conditions to apply Slice-based PLMN selection
In general Slice-based PLMN selection is applicable if 
a) the UE has “Slice-based PLMN selection information”
b) the UE is in automatic PLMN selection mode
c) the new required S-NSSAI is not in the mapped S-NSSAIs of the Configured/Allowed NSSAI of the current RPLMN
d) a VPLMN fulfilling the Slice-based PLMN selection criterion is available

Here the following cases should be distinguished:
1) At switch‑on or recovery from lack of coverage in roaming scenario
2) Different sets of S-NSSAIs which the UE wants to activate
3) Current selected PLMN is not the highest priority PLMN for the set of required S-NSSAIs
4) FFS: The HPLMN provides a (new?) “Slice-based PLMN selection information”
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