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Abstract:
Based on SA1 requirements for the Enhanced Access to and Support of Network Slice (clause 6.1.2.1 of TS 22.261) and SA2 conclusion on KI#2 of the eNS_Ph3 WI, this paper intends to list the stage-2 requirements and architecture impacts due to the introduction of the HPLMN provided prioritization information of the VPLMNs with which the UE may register for the network slice using the slice-based SOR.


Introduction
[bookmark: _Hlk126643383] The stage-1 service requirements are provided for EASNS (Enhanced Access to and Support of Network Slice) work item, and reflected in clause 6.1.2.1 of 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.

SA2 has completed the Rel-18 FS_eNS_Ph3 study (TR 23.700-41), key issue #2 "Support of providing VPLMN network slice information to a roaming UE", as shown in the LS received in S2-2211204 / C1-230025.

[bookmark: _Toc97057167][bookmark: _Toc97266745][bookmark: _Toc104302365][bookmark: _Toc104359330][bookmark: _Toc112923147][bookmark: _Toc117492493][bookmark: _Toc122509252]The architecture study was performed in TR 23.700-41 clause 5.2.1, Key Issue #2 "Support of providing VPLMN network slice information to a roaming UE" addressing the following aspects for a roaming UE requiring a network slice not offered by higher priority VPLMN(s) but available from other network(s):
-	Study how and when the HPLMN provides the UE with information about slice availability per VPLMN and prioritization information of the VPLMNs with which the UE may register for the network slice. The study includes the content of the information.
-	Study how and when to use the information received by the UE from the HPLMN to influence automatic PLMN selection.
NOTE 1:	For details on PLMN selection aspects and impacts on PLMN selection of solutions of this key issue, coordination with CT1 is needed.
NOTE 2:	Impacts to manual selection is not in scope of the key issue.
This key issue only considers the network selection procedure for the 3GPP access type.
NOTE 3:	Coordination with the Study Item FS_5WWC_Ph2 is required regarding the VPLMN selection procedure when non-3GPP access type is used.
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. 

[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.


Discussion
Based on the stage 1 requirements and taking into account the conclusions provided by SA2 in clause 8.2 of TR 23.700-41, CT1 needs to define the stage 2 requirements, architecture impacts and the stage 3 solution.

Definitions:
slice-based steering of roaming (SB-SOR): is steering of roaming (SOR), where the preferred PLMN/access technology list is based on the PLMN’s support for the UE’s subscribed S-NSSAI. 
NOTE X:	The HPLMN operator has the knowledge of VPLMN(s) support of the network slice(s).
Open issue: It is not yet clear if all or a subset of the UE’s subscribed S-NSSAIs are subject to SB-SOR. [as per TS 23.501; Subscribed S-NSSAI: S-NSSAI based on subscriber information, which a UE is subscribed to use in a PLMN.].

slice-based-SOR information:	HPLMN provided information of the subscribed S-NSSAIs and the VPLMNs in a country supporting each of these S-NSSAIs. This information is provided by the HPLMN UDM to the SOR-AF and consists of one or more of the following in priority order of the subscribed S-NSSAI(s) (as per UE subscription):
-	subscribed S-NSSAI, with a list of supporting VPLMN(s) in the country where the UE is roaming.

slice-based-SOR list:	A HPLMN provided list of one or more PLMNs/access technology combinations in priority order, based on the priority of the UE’s subscribed S-NSSAI(s) and other home operator policies, with which a roaming UE may register for the network slice(s). This list is used by the UE to perform PLMN selection.

Stage 2 requirements and architecture considerations:
1- SB-SOR shall use the control plane SOR architecture and mechanism to deliver slice-based-SOR list from the HPLMN to the UE.
2- [bookmark: _Hlk127339439]The support of SB-SOR is optional for the HPLMN.
3- The HPLMN may configure the slice-based-SOR list in the UE and may also send the slice-based-SOR list over N1 NAS signalling. The slice-based-SOR list received over N1 NAS signalling has precedence over the slice-based-SOR list configured in the UE.
4- The UE shall inform the HPLMN about its support for SB-SOR. 
Note: This information can be passed from the UE to the UDM:
a. either during the registration procedure; or
b. similar solution to the UE providing its support to SOR-CMCI can be used, namely using the SOR-ack container header.
The HPLMN UDM should store this information for the duration of the UE’s registration providing this information and until the following "initial" registration performed by the user.
5- The HPLMN UDM shall inform the SOR-AF about the UE support for the SB-SOR by indicating the "UE support for the SB-SOR" and providing the SOR-AF the slice-based-SOR information for the UE. The SOR-AF (algorithms) may take this information into consideration while generating the SOR information, as per the home operator policy.
6- The slice-based-SOR list order may differ from the order of PLMN(s) provides by the HPLMN in the OPLMN list. 
7- If the UE subscription information indicates the support of more than one subscribed S-NSSAI, then the HPLMN should set the priority order list of these NSSAI(s).
Note: The HPLMN can allow the user to set the priority order of the subscribed S-NSSAIs. This is out of scope for 3GPP.
8- The slice-based-SOR list shall be carried in the SOR container sent from the SOR-AF or the HPLMN UDM to the UE, by introducing the required new parameters.
9- The added SB-SOR parameters in the SOR container are security protected as the other parameters sent in this container. 
Note: SA3 to check the security requirements.
10- The UE supporting SB-SOR shall perform the PLMN selection taking into consideration the received slice-based-SOR list.
11- When it is required by the HPLMN (e.g., change in the UE subscription or other HPLMN operator-based trigger), the HPLMN UDM shall be able to update the slice-based-SOR information and provide this update to the SOR-AF.
12- SB-SOR is applicable to 3GPP access only.
13- SB-SOR shall impact the automatic PLMN selection but shall not impact the manual PLMN selection.


Conclusion
In order to reach an agreed set of stage-2 requirements, CT1 is invited to discuss the requirements provided in this paper.
The final requirements are reflected in the CR provided in C1-230067.

