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1. Introduction
This discussion paper provides an overview of the open aspects related to, ‘Slice based VPLMN selection during roaming scenario’ to completely realize the specified SA1 requirement and it also considers the associated SA2 work progress (key issue #2, solutions and conclusion) carried out so far. The discussion paper also presents the clarifications to be considered for the objectives which are in the scope of the new WID Stage 3 work on Network Slicing Phase 3 (i.e., eNS_Ph3) in CT1 WG.	Comment by Rev: @Roozebh: please check if t should be mentioned as stage 2 or 3 here. 

2. Discussion on ‘Requirement from SA1, related KI#2 Scope and Conclusions from SA2’
According to TS 22.261, the following SA1 requirement is essential for the Roaming UE service:
[bookmark: _Hlk131513077]‘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.’.
Observation 1: HPLMN is expected to provide the UE with prioritization information of the VPLMNs when the roaming UE activates a service/application requiring a network slice is not offered by the serving network. 
· In other words, the SA1 requirement does not recommends providing all roaming UEs with the prioritization information of the VPLMNs if the serving network can offer the network slice related to the service/application that is being activated (or) requested by the UE. 
There are two main aspects which need to be considered by the CT WG for the above requirement, one is the actual event trigger and the other one is the follow-up action shown with two underlines in the above SA1 requirement. The same has been sufficiently studied in SA2 TR 23.700-41, where the related Key Issue #2 on ‘Support of providing VPLMN network slice information to a roaming UE’, in Clause 5.2.1 considered mainly two aspects as listed below:
-	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.
‘How and When’ are the main factors to be considered in CT WG for this case as those are defined as the essential aspects related to KI#2 of TR 23.700-41. 
Further the SA2 TR 23.700-41, KI#2 Conclusion in clause 8.2 clearly states the answers to the above ‘How and when’ factors such as the following:
How factor: For the how factor, SA2 conclusion points 1 – 2 clarifies SoR mechanism will be used to deliver slice based SoR information. Further SA2 conclusion point 4 states, ‘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’.
Observation 2: Enhanced slice aware information includes preferred PLMNs for specific S-NSSAIs in the UE subscription.
When factor: For the when factor, SA2 conclusion points 3 has the following applicable NOTE and point 6 as copied below:
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.
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.
Further clarifications on ‘When factors (i.e., trigger aspects to provide VPLMN list in Slice aware SoR and to enable the related use in UE’ are covered in the SA2 solutions as presented below:
	Sol. No.
	Details on Trigger Information
	List of solutions that covers - UE sending info to UDM (via AMF) to trigger Slice aware SoR (Yes/No/other info)

	Sol. 6
	1. A trigger is detected in the UDM for a roaming UE to provide slice-based SoR information, e.g. the UDM is preconfigured (e.g. via the OAM or OSS based on Service Level Agreements with the roaming partners) that one or more of the UE's Subscribed S-NSSAIs are not available in specific visited country or networks (VPLMNs).
	No

	Sol. 7
	A UE may request access Registration to a VPLMN from its current VPLMN/access technology list, while roaming in a visited network. Following existing procedures, the UE constructs the Requested NSSAI based on the NSSP and Configured NSSAI, which the UE uses to associate applications to specific S-NSSAIs.
The visited network accepts the Registration request, via a Registration Accept message, but it may reject the UE's request for an S-NSSAI, the UE included in the Requested NSSAI.
The UE triggers a Deregistration procedure and it provides a new Deregistration Type: "S-NSSAI not available" and it provides which S-NSSAI(s) was/were not available.
The VPLMN AMF accepts the Deregistration Request and if the UE indicated Deregistration Type as "S-NSSAI not available", the AMF notifies the UDM the UE has Deregister and it provides the Deregistration Type as: "S-NSSAI not available".
The UDM interprets the receipt of the new Registration type as an implicit indication that the UE is configured to receive the Slice-Aware SoR information and it may set the slice-based SoR Flag to indicate that the UE may attempt to re-register and that a slice-based SoR container may be sent to the UE to provide information about available S-NSSAI in VPLMNs the UE may access, in the area the UE is currently located.
	Yes

	Sol. 16
		a)	Network Slice support may vary (statically or dynamically) at cell level within the same RAN belonging to a VPLMN. It is impractical to assume that all VPLMNs will provide up-to-date geographical network slice support information to HPLMN under the SLA.
b)	HPLMN may not be aware of the availability (visibility or suitability for camping) of all VPLMNs in the UE's current location.
To overcome these limitations, this solution adds a UE assisted enhancement to the VPLMN prioritization in solution #6.
	Yes

	Sol. 17
	There are some cases that a slice the UE wants to use is supported in the VPLMN but temporally rejected by the network due to some reasons. For example, the network may not allow using the slice due to NSAC failure, congestion control, not allowed in the current registration area. In these cases, each operator may have different preference, e.g. as those conditions are temporal restriction some operators may want to keep the UE in the registered PLMN while some operators may want to trigger VPLMN selection.
5.	The UE wants to use a slice but the VPLMN does not allows the slice due to some reason. The UE checks the stored SVSP and determine that the SVSP allows triggering VPLMN selection. The UE triggers VPLMN selection by using SoR AF or UDM provided information e.g. as described in solution 6.
	Yes

	Sol. 18
	During the registration procedure in a VPLMN, if the AMF determines that a S-NSSAI is not allowed e.g. the S-NSSAI is not supported by the VPLMN or the S-NSSAI is not available e.g. the no. of UE reached for the S-NSSAI, the AMF sends the rejected NSSAI and requested NSSAI to the UDM. When the UDM receives the rejected NSSAI and the requested NSSAI, the UDM can determine which other VPLMN can support the rejected NSSAI. The UDM will prioritize the VPLMN supporting the rejected NSSAI and initiates SoR procedure with the VPLMN supporting the prioritized VPLMN as highest priority PLMN.
3-4.	Upon reception of the Registration accept message, the UE sends Registration complete message. The registration complete message contains secured assistance information e.g. rejected NSSAI and allowed NSSAI which is passed transparently to the UDM via AMF. The UE may also send secured assistance information in the UL NAS TRANSPORT message e.g. Registration complete message is not required to send.
	The UE sends the assistance information only when the UE receives rejected NSSAI from the AMF (i.e. rejected S-NSSAI due to no support in the RA or in the PLMN or other reject values).
	Yes

	Sol. 19
	The UE is configured with a Network-Slice-Aware PLMN list of alternate (potentially ordered by a priority value) PLMN IDs associated with the supported S-NSSAIs. 
When the Network-Slice-Aware PLMN list is provided for an S-NSSAI and this S-NSSAI is required but not yet allowed or rejected, this is a trigger for evaluation by the UE whether to consider the Network-Slice-Aware PLMN list to perform PLMN selection.
The UE may 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 PLMN list when an S-NSSAI is not available in currently registered PLMN or to find a PLMN which is preferable when some S-NSSAIs are associated to a Network Slice Aware PLMN list.
	Here the same trigger is used by UE to use the configured slice aware PLMN list in SoR. But already SA2 concluded that slice aware VPLMN info need to be provided via SoR. 

	Sol. 20
	It is proposed that the UDM should generate the SoR information based on the expected S-NSSAIs (i.e. the S-NSSAIs the UE expects to include in the Request NSSAI in the next Registration) if SoR-AF is collocated with the UDM. The expected S-NSSAIs are the S-NSSAIs in the Subscribed S-NSSAIs, thus UDM could understand the meaning of the expected S-NSSAIs. The UE can generate the expected S-NSSAIs in the same way as generating Requested NSSAI as described in TS 23.501 [2] The S-NSSAIs use the HPLMN values, not the values of the visited network(s), and there is no restriction regarding their presence in the Configured NSSAI of the visited network(s) if any, or in default Configured NSSAI. The UE may send the expected S-NSSAIs in a container. The AMF should transfer the container to the UDM and shall not change the context of the container, i.e. the AMF shall transfer the expected S-NSSAIs transparently. The UDM will generate SoR based on the expected S-NSSAI. If there is no expected S-NSSAIs (e.g. for legacy UEs), the UDM could generate SoR based on the Subscribed S-NSSAI. 
	Yes



Based on the above observations and analysis it is essential to consider the ‘when factor (or) trigger’. The trigger to provision prioritized VPLMN slice information can be any information related to the case if UE requested service/slice is not offered/rejected by the VPLMN. Currently the HPLMN has no means to know if the VPLMN rejects a slice requested by the UE, therefore if the UE activates/requests slice, that is not offered/rejected by the VPLMN, then the UE can inform such information to the HPLMN as a trigger to initiate the prioritized VPLMN slice information provisioning using SoR. 
Main Problem if the ‘When factor’ is skipped or if the SA1 specified requirement is not completely fulfilled by stage2/3:
 If the UE activates a service (e.g., for which the UE has the subscription) requiring a network slice, but if the serving network do not offer or rejects that network slice (e.g., as in TS 23.502 Clause 4.2.11.2), and if the HPLMN is not informed about this, then the UE will end-up with service failure leading to serious consequences in case of critical services. Therefore, the SA1 requirement listed above in discussion paper should be realized completely to enable provisioning of prioritized VPLMN information to the roaming UEs when the UE activated service is not offered by the serving network.
Observation 3: The UDM need to know if the UE requested slice is rejected by the serving PLMN to trigger the provisioning of slice aware SoR Information.
3. Observation Summary
Based on the analysis presented in the above section, the observations 1-3 need to be used as guidelines to completely fulfil the SA1 requirement and the related aspects need to be covered as part of the objectives in the ‘WID SOR-enhanced for Slice-based PLMN Selection’ in CT1 WG. The related objective to be considered includes:

1. (Based on Observation 1 and 3) Define the information, transferred from the UE to the home network to trigger and assist provisioning of enhanced-SOR information and to determine the enhanced-SoR information for Slice-based PLMN Selection.
2. (Based on Observation 2) Add a NOTE: The enhanced-SoR related information can include preferred PLMNs for specific S-NSSAIs in the UE subscription.
4. Conclusion
Based on the discussions and analysis provided in section 2, Lenovo propose to cover the information listed in section 3 (points 1-2) as part of the objectives in the new CT work item on ‘SOR-enhanced for Slice-based PLMN Selection’.
