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1	Introduction
An LS in S2-2211204 was approved in SA2; contents of the LS copied below.
Rel-18 FS_eNS_Ph3 study (TR 23.700-41), key issue #2 "Support of providing VPLMN network slice information to a roaming UE" is based on the following stage 1 - TS 22.261 service requirement:
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.
SA2 concluded the study on KI#2 and documented the conclusions in clause 8.2 of TR 23.700-41, which SA2 expects to be basis of normative work in CT1. 
The conclusions in clause 8.2 of TR 23.700-41 are as follows.
[bookmark: _Toc122509561]8.2	Conclusions for KI#2
The following principles are concluded for KI#2.
1.	A slice based SoR mechanism to deliver enhanced slice-aware SoR information will reuse the current SoR mechanism defined in TS 23.122 [7] for SoR information delivery. The encoding of the enhanced slice-aware SoR information is in the CT1 remit.
2.	The SoR container (which is used also to carry the enhanced slice-aware SoR information) from the UDM to the UE is security protected.
NOTE 1:	SA WG3 may further define any upgrade of security protection mechanism of the SoR mechanism, if it was needed.
3.	UDM requires knowing the support of the enhanced SoR information by theUE to deliver the enhanced slice-aware SoR information to the UE.
NOTE 2:	Whether the UE provides additional assistance information (refer TR 23700-41) and which kind of additional assistance information need to be discussed in CT1. Any UE assistance information is transparently forwarded by UDM to SoR-AF during the triggering procedure by UDM. The SoR-AF should not attempt to fetch any assistance information if not provided by the UE. UE assistance information can either implicitly or explicitly indicate that the UE supports slice based SoR feature.
4.	Only a UE supporting slice based SoR feature can receive the enhanced slice-aware SoR information via UDM, the enhanced slice aware information include preferred PLMNs for specific S-NSSAIs in the UE subscription (a preferred PLMN list may be also be a single PLMN that is known by HPLMN to support the S-NSSAI, or a list of PLMNs in preference order that differs from the order of the basic SoR information that is also provided).
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
5.	The UE will perform the PLMN selection based on the received enhanced slice-aware SoR information.
6.	As for the current SoR information, It shall be possible for the HPLMN to update the enhanced slice-aware SoR information when it is required by HPLMN, e.g., change in the UE subscription or other HPLMN trigger.
7.	The SoR AF can take into account Subscribed S-NSSAIs of the UE. the SoR AF can get Subscribed S-NSSAIs using existing UDM services. This can also be used to generate enhanced slice-aware SoR information and legacy SoR information.
This paper focuses on the problem addressed in NOTE 3.

2	Discussion
2.1	Problem statement

Since any S-NSSAI of the configured NSSAI can be rejected, according to the stage 1 requirement, the HPLMN shall be able to provide the UE with prioritization information of the VPLMNs with which the UE may register for each of the S-NSSAIs in the configured NSSAI. This means that the HPLMN will provide multiple lists of { S-NSSAI, VPLMNs}s. For example, the HPLMN can provide the following information to the UE.
Table 1: Prioritization information of the VPLMNs with which the UE may register for each of the S-NSSAIs in the configured NSSAI
	S-NSSAI
	Prioritized list of VPLMNs

	S-NSSAI 1
	VPLMN 1
VPLMN 3
VPLMN 4

	S-NSSAI 22
	VPLMN 1
VPLMN 2
VPLMN 3

	S-NSSAI 378
	VPLMN 2
VPLMN 3
VPLMN 1



In this example, it is not clear which VPLMN should be selected if all three S-NSSAIs are desired by the UE although it is clear that VPLMN 4 is the worst choice among VPLMNs 1 – 4.

2.2	Solution

In order to let a UE create a single prioritized list of VPLMNs based on the multiple lists of {S-NSSAI, VPLMNs}s, we propose that a weight factor is associated with each {S-NSSAI, VPLMNs}. For example, the HPLMN can provide information in Table 2.
Table 2: Prioritization information of the VPLMNs with which the UE may register for each of the S-NSSAIs in the configured NSSAI associated with weight
	Weight
	S-NSSAI
	Prioritized list of VPLMNs

	0.5
	S-NSSAI 1
	VPLMN 1
VPLMN 3
VPLMN 4

	0.3
	S-NSSAI 22
	VPLMN 1
VPLMN 2
VPLMN 3

	0.2
	S-NSSAI 378
	VPLMN 2
VPLMN 3
VPLMN 1



With this, now the UE can calculate weighted priorities as follows:
· VPLMN 1: 0.5*1 + 0.3*1 + 0.2*3 = 1.4 weighted priority;
· VPLMN 2: 0.5*x + 0.3*2 + 0.2*1 = 0.8 + 0.5x weighted priority;
· VPLMN 3: 0.5*2 + 0.3*3 + 0.2*2 = 2.1 weighted priority; and
· VPLMN 4: 0.5*3 + 0.3*x + 0.2*x = 1.5 + 0.5x weighted priority;
where x is a number greater than the maximum number of VPLMNs associated with an S-NSSAI (in this example, 3). Let us assume that x = 10. Then, the weighted priorities are:
· VPLMN 1: 1.4
· VPLMN 2: 5.8
· VPLMN 3: 2.1
· VPLMN 4: 6.5
As a result, the UE can create a single prioritized VPLMN list as follows:
· VPLMN 1
· VPLMN 3
· VPLMN 2
· VPLMN 4
With this single list the UE can select a VPLMN.

3	Conclusion
CT1 is invited to discuss solutions to create a single prioritized VPLMN list based on multiple lists of {S-NSSAI, VPLMNs}s provided by the HPLMN. We provided our solution in Section 2.

