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Abstract: CT1 has sent an LS to SA1/SA/CT asking clarifications on the requirements for slice based PLMN selection. This paper prposes a way forward on this work across all the envolved groups. In the appendix, we summarize technical discussion that is taking place in CT1 and the main decision points that need to be resolved.

1.
Background

CT1 has initiated a work item on Slice-based PLMN selection (SbPS) in CP-231358. The stage 1 requirement that this work is based on is in 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 also discussed some aspects of SbPS as Key Issue #3 of their Rel-18 Study on enhancements of network slicing phase 3, which was documented in TR 23.700-41. SA2 also used the above stage 1 requirement as the basis for their work. There were no normative conclusions produced in this effort. The normative work was ceded to CT1, who own the stage 2 aspects of PLMN selection.
During the rich technical discussions in CT1, several technical issues have arisen (see Appendix) whose resolution required more stage 1 details than what the above brief stage 1 text provided. Consequently, CT1 sent an LS to SA1, SA and CT (cc SA2) in C1-236565 asking several specific questions about the requirements for SbPS.  CT1 included SA and CT in the To field of the LS because there aren’t any SA1 meetings before November, meaning that CT1 could not hope to get a reply from SA1 before the CT1 meeting in Q1 of 2024. By including SA and CT in their LS, CT1 was hoping that SA and CT could ensure that the reply to their LS land in CT1 earlier.   
2. Discussion

Slice based PLMN selection represents a completely new way for the UE to a) trigger network selection, and b) select a network to recieve services from. As such, it has strong impacts on both the business models of the network operators, as well as on the fundamental UE procedures. It is necessary to have clear and properly scoped requirements for such a feature. It is understandable that CT1 did not find sufficient level of detail in the existing stage 1 requirements to successfully complete the stage 2 work in CT1. 
SA plenary is not the approporiate place for technical discussions needed to respond to questions asked by CT1 in their LS. These discussions should take place in SA1, who should try to provide the additional information requested by CT1. 

Regarding the timing, if SA1 were to treat the LS from CT1 in their next meeting in November, CT1 would not be able to discuss the reply before their meeting in Q1 of 2024. This reply is essential for CT1 to be able to continue this work. To be able to complete this work in time in Rel-18, SA1 needs to reply sooner, ideally in time for the reply to be presented in the CT1 meeting #144 in October 2023. SA1 should also consider organizing a joint conference call with CT1 to discuss the requirements for SbPS.
3. Proposals for the way forward

SA is asked to agree on the following proposals for the way forward on SbPS:
Proposal 1: SA plenary is not the approporiate place for technical discussions needed to respond to questions asked by CT1 in their LS. These discussions should take place in SA1, who should work on providing the additional information requested by CT1.
Proposal 2: SA1 should work on providing the reply to CT1 as soon as possible, preferably in time for the reply to be presented in the CT1 meeting #144 in October 2023. SA1 should also consider organizing a joint conference call with CT1 to discuss the requirements for SbPS.
Appendix: Overview of technical issues related to SbPS
In this appendix we provide some background on the technical discussions in CT1.
Trigger for SbPS
Based on the stage 1 requirement above, the trigger for SbPS is this:

“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)”
In the CT1 discussion, there were three different aspects discussed in relation to this trigger:

1. “UE activating a service/application” 

The UE may have multiple active applications, with various levels of user interest and activity. Activation of services/applications is out of scope of 3GPP specifications, i.e. up to the UE implementation at the application or the high level operating system (HLOS) layer. Leaving the trigger for PLMN selection to the application/HLOS layer in the UE could create challenges, such as: unpredictability of the UE behavior, ping-pongs, conflicts between multiple services/applications being active and/or activated, and the application layer/HLOS steering the UE towards certain networks of their own preference.   
2. “requiring a network slice”
There are different legacy ways for the UE to determine the slices to request from the network. For mobility management purposes, i.e. for putting together the Requested NSSSAI in the registration procedure, how the UE selects the slices to request from the network is up to the UE implementation, subject to the contstrains that the requested slices must be present in the slice configuration provisioned in the UE by the HPLMN. For session management purposes, the mapping between the applications and the slices is performed using the URSP, which is also provisioned in the UE by the HPLMN. It is not clear which of these two methods of determining the required slices is to be used for SbPS.
Another important issue is the one of slice prioritization. If the UE requires multiple slices, how are they prioritized for the purpose of SbPS? Specifically, is the prioritization of slices based on the UE implementation or is it under the HPLMN control? 
3. “(slice) not offered by the serving network”
URSP logic can map an application to a slice using either a non-default URSP rule that closely matches the traffic descriptor of the application, which is sometimes called “dedicated slice”, or using a default URSP rule with a “match all” traffic descriptor, which is sometimes called “default slice”. It is not clear whether this condition applies when an application maps to a default slice offered by the network. It is also not clear whether, when the UE activates two applications: application A using a dedicated slice and application B using a default slice, the UE can trigger SbPS to find a PLMN that offers a dedicated slice for application B if the UE deems the appplication B more important than application A?
Slice based PLMN selection procedure
Based on the stage 1 requirement above, in the SbPS procedure the UE uses “prioritization information of the VPLMNs with which the UE may register for the network slice”. Related to this aspect, CT1 discussed the interaction between the legacy prioritization of VPLMNs (“Operator controlled PLMN selector”) and the new “prioritization information of the VPLMNs with which the UE may register for the network slice”. Specifically, when the UE is provisioned with both the legacy and the new prioritization of VPLMNs, which one take precedence? Is there a need to define a new “Slice based PLMN selection mode”, in which the UE disregards the legacy prioritization of VPLMNs and follows the new SbPS procedure. 
Other aspects

CT1 also discussed the following topics, which are not mentioned in the LS from CT1:

UE assistance information: what feedback the UE could provide to the network to aid in putting together the “prioritization information of the VPLMNs with which the UE may register for the network slice” in a more dynamic manner, rather than relying on the static subscription information.
Higher priority PLMN selection: should the UE perform periodic PLMN selection to a higher priority PLMN (if any) based on the requested slices? 
Format of the “prioritization information of the VPLMNs with which the UE may register for the network slice”: Should this information be provided as a) (prioritized?) list of slices, with a (prioritized?) list of VPLMNs associated with each slice, or b) prioritized list of VPLMNs with a list of slices associated with each VPLMN.
