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Abstract of the contribution: 
1 Discussion
This pCR proposes a solution to KI#3 in TR 23.700-41, regarding how to configure the VPLMN preferences.
2 Proposal
[bookmark: _Hlk513714389]It is proposed to update 23.700-41 as follows
FIRST CHANGE
[bookmark: _Toc22214907][bookmark: _Toc22286586][bookmark: _Toc23317647][bookmark: _Toc92987386][bookmark: _Toc97269609][bookmark: _Hlk92710421]6.0	Mapping of Solutions to Key Issues
Table 6.0-1: Mapping of Solutions to Key Issues
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NEXT CHANGE (2) ALL text is new
[bookmark: _Toc97269610][bookmark: _Toc500949099][bookmark: _Toc97269611]6.X	Solution #X: configuring the UE with network slice aware preferred PLMNs lists  
6.X.1	Description
It is normal practice for operators to configure the UE with a (set of) preferred PLMN(s) in a certain country while the UEs are roaming. This set of preferences may e.g. be configured in the UE in the 5GS using the SoR (Steering of roaming) procedure defined in TS 23.502[x] and TS 33.501[y]
TS 23.502 reads:
" During registration the Home Network can provide Steering of Roaming information to the UE via the AMF (i.e. a list of preferred PLMN/access technology combinations or HPLMN indication that 'no change of the "Operator Controlled PLMN Selector with Access Technology" list stored in the UE is needed). The Home Network can include an indication for the UE to send an acknowledgement of the reception of this information. Details regarding the handling of Steering of Roaming information including how this information is managed between the AMF and the UE are defined in TS 23.122 [22]."
It can happen the operator wants the UE to remain with a list of preferred PLMNs  (i.e. PLMNs in the "User Controlled PLMN Selector with Access Technology" and the "Operator Controlled PLMN Selector with Access Technology"), unless the UE requires to use the network slice which these PLMNs do not support. Also, the operator may have specific preferred PLMN list when specific network slices are used. This is not possible today with the current PLMN selection mechanisms as the UE will, in automatic PLMN selection, always remain with the preferred PLMNs (in respective priority order) if they are available.
This solution proposes to configure the UE with such additional PLMN selection information, in the form of one or more lists of PLMNs that are preferred when a respective S-NSSAI of the HPLMN is required to be used by the UE. Note well: this is not dependent on the mapped value of the S-NSSAI in the V-PLMN that is used in the V-PLMNs to identify these network slices, so, there is no impact on this solution if the VPLMNs decide to change the value of S-NSSAI they use to identify the network slice locally. The UE therefore can be configured with the preferred PLMN list as today and additional Network-Slice-Aware PLMN lists per S-NSSAI which override, as an exception, any preferred PLMN list if any is provided to the UE. In other words, the UE may be configured with
-	nothing
-	just a preferred PLMNs list 
-	a mix of preferred PLMN list and at least one Network-Slice-Aware PLMN list
-	at least one Network-Slice-Aware PLMN list
The UE is configured with a list of alternate (potentially ordered by a priority value) PLMN IDs which support S-NSSAIs that are not supported (or are preferred instead of) by the PLMNs in the "Operator Controlled PLMN Selector with Access Technology" list. 
When the Network-Slice-Aware PLMN list is provided for an S-NSSAI and this S-NSSAI is required but not yet allowed, this is a trigger for evaluation by the UE whether PLMN selection is needed. 
When attempting to register with a S-NSSAI associated with a Network-Slice-Aware PLMN list, the UE prefers and selects one of the PLMNs identified in the Network-Slice-Aware PLMN list if a PLMN ID is present in such list for this S-NSSAI that is of higher priority of the current PLMN, or if the PLMN ID of the current PLMN is not among the PLMN IDs in the Network-Slice-Aware PLMN list for the S-NSSAI.  The UE shall return to using the ordinary list of preferred PLMNs when it deregisters from all S-NSSAIs associated to any Network-Slice-Aware PLMN lists it is configured with, so in a sense the UE uses the network slice aware preferred PLMNs lists as an exception to the ordinary preferred PLMN list.
It is assumed that the UE at any time selects the PLMN ID which maximises the number of S-NSSAIs that the UE can use.  If all S-NSSAIs can be used in a set of PLMNs, the UE selects the common PLMN ID across all the Network-Slice-Aware PLMN list which ranks higher on average. This average may also consider predefined weighted factors assigned to each Network Slice. An example of a UE configuration with set of Network-Slice-Aware PLMN list is in figure 6.x.1-1.
	Weight
	S-NSSAI
	PLMN ID list with priority

	0.5
	S-NSSA1 1
	PLMN1 prio 1
PLMN3 prio 2
PLMN4 prio 3

	0.3
	S-NSSA1 22
	PLMN1 prio 1
PLMN2 prio 2
PLMN3 prio 3

	0.2
	S-NSSA1 378
	PLMN2 prio 1
PLMN3 prio 2
PLMN1 prio 3


Figure 6.x.1-1- example of a UE configuration with 3 Network-Slice-Aware PLMN lists

[bookmark: _Toc500949101][bookmark: _Toc97269612]6.X.2	Procedures
For sake of argument let's assume a UE is configured with both a preferred PLMN list and one or more Network-Slice-Aware PLMN lists the UE can use.  This is the starting point in step 0 (if this is not yet achieved, then e.g. the normal SoR steps are followed to obtain such configuration)


In step 0, the UE has been already configured with the suitable ordinary preferred PLMN list and any Network-Slice-Aware PLMN lists.
in step 1 the UE detects it is in a country where there is a preferred PLMNs configuration.
In step 2/3 the UE detects that none of the S-NSSAI for which it has Network-Slice-Aware PLMN lists needs to be used, so, it behaves according to the ordinary preferred PLMN list behaviour.
In step 4 the UE detects the need to register with an S-NSSAI that has a Network-Slice-Aware PLMN list associated with it.
In step 5 the UE detects that the current PLMN is not preferred based on the S-NSSAI(s) it needs to use so it proceeds to select the suitable PLMN according to the Network-Slice-Aware PLMN list.
In step 6 the UE detects that none of the S-NSSAIs with a Network-Slice-Aware PLMN list is registered, so it returns to operate based on the ordinary preferred PLMN list.
In step 7 the UE changes PLMN if that is needed based on the ordinary preferred PLMN list.
[bookmark: _Toc326248711][bookmark: _Toc510604409][bookmark: _Toc97269613]6.X.3	Impacts on services, entities and interfaces
The solution has the following impacts:
UE: ability to be configured with Network-Slice-Aware PLMN lists and ability to perform PLMN selection taking this also into account and indication of support of this feature to network.
SORAF/UDR: ability to provide Network-Slice-Aware PLMN lists for supporting UEs.
UDM: ability to send Network-Slice-Aware PLMN lists via a SOR transparent container to a supporting UE and to forward indication of support of feature to SORAF/UDR
AMF: noneEND OF CHANGES
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