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1. Introduction
During the discussion of the new WID of Stage 3 of Network Slicing Phase 3 (i.e. eNS_Ph3) in CT1#140 meeting, the following objectives included in the original WID version (see C1-230437) caused a lot of controversy:

"2.	Define stage-2 and stage-3 functionalities to support providing prioritization information of VPLMNs with which the UE may register for a network slice to a UE.
3.	Define stage-2 functionalities to support using provided prioritization information of VPLMNs with which the UE may register for a network slice in PLMN selection. "
A breakout session is organized to have thorough discussion over this issue among interested companies and the brief minutes of the breakout session were provided in C1-231169. In order to avoid delaying the progress of other objectives in eNS_Ph3 WID (i.e. other five key issues which fully comply with SA2’s normative requirements), after discussion with all supporting companies of this work item, the controversial objectives of Slice-based PLMN Selection were removed from the eNS_Ph3 WID (which was finally agreed by CT WGs, see CP-230194). The interested companies also agreed that a separate work item dedicated for Slice-based PLMN Selection will be proposed in April meeting.
This contribution discusses the requirement from SA1 and then concludes the objective of the new WID in CT1 remit

2. Discussion
The KI#2 - "Support of providing VPLMN network slice information to a roaming UE" in SA2 study, as described in TR23.700-41, is based on the stage 1 requirement which is specified in SA1 TS 22.261 as following:

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.

During the study phase of eNS_Ph3 (i.e. enhancements of network slicing phase 3), there are 7 solutions for KI#2 and all of them are SOR-enhanced mechanism. The conclusion for KI#2 (described in clause 8.2 in TR 23.700-41) indicates that enhancements to the SOR mechanism are needed. However, it is left to CT1 to determine how to reuse or enhance the SOR mechanism (which is stage 2 work) and the detail encoding of the related information (which is stage 3 work) are in CT1 remit. Thus the approved eNS_Ph3 WID (see SP-221327) only keeps a reference to TS 23.122 for KI#2 as:
	For key issue #2
-	Support of slice based SoR mechanism by referencing to TS 23.122.

Observation 1: A SOR-enhanced mechanism should be investigated to fulfil SA1 requirement.

The SA1 requirement indicates three aspects as follows:

1. "For a roaming UE ……, the HPLMN shall be able to provide ……" indicates that only roaming UE will receive the SOR-enhanced information from the HPLMN.

Observation 2: The nature of the SOR mechanism is to steer a roaming UE to a preferred roamed-to-network instructed by the HPLMN. Thus an SOR-enhanced mechanism naturally supports this aspect.

2. "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) ……" indicates the condition in which the UE will receive the SOR-enhanced information from the HPLMN as follows:
a. The network slice is requested by the UE; 
b. The network slice is not offered by the serving network; and
c. The network slice is available in the area from other network(s).
It should be discussed whether the HPLMN needs to identify the above conditions before providing SOR-enhanced information to a roaming UE, or the HPLMN always provides SOR-enhanced information to a roaming UE.

Observation 3: The WID should define when the HPLMN provides the SOR-enhanced information.

2. "……, 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." indicates what should be provided to the UE. The prioritization information of the VPLMNs is agreed to be sent to the roaming UE. However, the different understandings focus on the statement in blue highlight. The alternatives are described as follows:
a. "……the VPLMNs with which the UE may register for the network slice." indicates the SOR-enhanced information includes the prioritization information of the VPLMNs associated with supporting S-NSSAI(s). It means that the statement in blue highlight indicates the the periodization information itself.
b. "……the VPLMNs with which the UE may register for the network slice." indicates the SOR-enhanced information only includes the prioritization information of the VPLMNs which supports the network slice. It means that the statement in blue highlight indicates the time when the UE can receive such information.

Observation 4: The WID should define what information is provided by the HPLMN to the UE and define the UE behaviour upon receipt of the SOR-enhanced information.

Based on analysis of the SA1 requirement and the minutes of breakout session in CT1#140 as described in C1-231169, the following aspects of stage 2 work are expected to be covered:

1.	Define when the home network provides the SOR-enhanced information to the UE supporting such feature.
2.	Define the SOR-enhanced information that is securely transferred from the home network to the UE and used by the UE for Slice-based PLMN selection.
NOTE:	Whether the current security mechanism can be re-used should be confirmed by SA3.
3.	Define the information exchanged between the UDM and the SoR-AF to generate SOR-enhanced information.
4.	Define the UE behaviour upon reception of enhanced-SOR information for Slice-based PLMN Selection.


3. Conclusion
Based on the discussion in section 2, ZTE intends to propose a new work item on SOR-enhanced for Slice-based PLMN Selection which impacts CT1, CT4 and CT6, and the leadership is in CT1.



4. Annex
The user case deriving the requirement is described in TR 22.835 as:

[bookmark: _Toc91258263]5.5	Use case on access to slices when roaming
[bookmark: _Toc91258264]5.5.1	Description
A UE subscribes to multiple network slices from its home operator.  The home operator has agreements with various other operators to support the same slices for roaming UEs.  In this case, the most preferred VPLMN in a specific area does not support all the needed slice; however, a second VPLMN does support the slice not available in the most preferred VPLMN. In this case, the home operator can provide the necessary information to allow the UE to use the second VPLMN to obtain the service available on that network slice, while otherwise being served by the most preferred VPLMN. Figure 5.5.1-1 illustrates the scenario.

Figure 5.5.1-1: Roaming UE with subscriptions to services on network slices available on different networks
[bookmark: _Toc91258265]5.5.2	Pre-conditions
In this scenario, the UE A1 is roaming in an area covered by 2 VPLMNs, Network A and Network B. UE A1 subscribes to services that require use of slices M and N in its home network. The corresponding slices and services are available in the visited area, even though these slices are not offered by the same network in the visited area. Network A is the most preferred VPLMN in this area.
[bookmark: _Toc91258266]5.5.3	Service Flows
When UE A1 first enters the visited area, it registers with Network A and can uses services from slice N.
At a later time (T2), the user decides to activate a service that needs slice M. The UE, detecting that slice M is not available on Network A, looks for the network that provides the slice. The UE registers on Network B and the user is able to use the service of slice M.
When the service concludes and slice M is no longer needed (T3), the UE returns to Network A.
[bookmark: _Toc91258267]5.5.4	Post-conditions
The user is able to access all their subscribed services while roaming, even though the needed slices are not available on a single VPLMN.
[bookmark: _Toc91258268]5.5.5	Existing features partly or fully covering the use case functionality
Roaming and slice access work as usual, with the addition of being able to change VPLMNs to gain access to a slice not available on the most preferred VPLMN.
[bookmark: _Toc91258269]5.5.6	Potential New Requirements needed to support the use case
[PR.5.5.6-1] 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.
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