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Abstract: This contribution discusses how the UE triggers the PLMN selection after receiving the slice-based PLMN selection information.

1. Introduction
Rel-18 WID PLMNsel_NS (CP-231358) aims to address the SA1 requirements on the functionality of the slice-based PLMN selection including stage 2 and stage 3 work:

“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.”

Here we focus on the UE internal process to trigger slice-based PLMN selection from the beginning of UE activating a service/APP.

The pre-condition of this paper is that the UE has already received and stored the slice-based PLMN selection information and the candidate VPLMNs information for the slice can be found.

2. Discussion
2.1 General

Considering the serving network does not recognize directly the data of the specific service or application, the internal transmission is interpreted that from ‘APP’ to ‘slice’ and then to ‘not offered’. Combined with the slice-based PLMN selection information, the UE can initiate the PLMN selection in the subsequent procedure. 

Thus, the requirements can be divided into three steps shown as follows:
1. UE activating a service/application;
2. application requiring a network slice;
3. slice not offered by the serving network;


2.2 UE activating a service/application

As for the UE expecting to use one application, from the practical perspective, it totally belongs to the user behaviors. When the user clicks applications installed on the phone, then it brings two categories: the foreground application and the background application. The foreground application will present the contents and information on the phone screen keeping a User-Interface (UI) interaction with the user. The background application runs behind the screen at the same time as the user is reviewing the foreground application.

Regarding how to prioritize different applications, it seems outside the 3GPP scope. Currently, UE vendors and chip manufacturers have their own strategies to smoothly ensure experiences and achieve data transmission between foreground applications and background applications. Generally speaking, the foreground application has higher priority than other applications.

Observation 1: The prioritization of different applications is determined by UE's own strategies. Generally speaking, the foreground application has a higher priority.

Some companies wonder “Should “activating a service/application” be interpreted as starting an app or as more of a long-term set of applications the user is most likely to use?”. Either interpretation needs UI interaction with the user. The ME or other entities could not determine the applications frequently used on behalf of the user no matter.

Proposal 1: The step on UE activating a service/application is out of 3GPP scope and left for the UE implementation. 


2.3 application requiring a network slice

After the application is decided, the topic comes to how to determine the slice. Current specifications do not capture any statements on applications requiring slices, thus, it needs to be considered in this topic. After all, slice-based PLMN selection is applicable for applications requiring a network slice, but not all applications.

2.3.1 Solution of URSP matching

The related statement for the correlation between application and slice is URSP matching. URSP matching is used by UE to route the data traffic over the suitable PDU session for the specific slice. If the matched RSD includes the slice, then the UE is required to use an existing PDU session or establish a new PDU session associated with this slice. It happens after registration. Till now, no detail of the URSP solution is shown. However, as an overview, it seems the logic needs to be changed as the session management can trigger the PLMN selection. 

Observation 2: URSP matching is related to the session management to route the data traffic. There is no logical correlation between URSP matching and PLMN selection currently.

On the other hand, based on the current mechanism, the slices in the URSP rules are allowed NSSAI and default rules are applicable for all applications. As a consequence, the application may match a rule without any slice whereas it requires a specific slice. Besides, how to trigger the next step “slice not offered by the serving network” is unknown. 

Observation 3: The slice included in the URSP rules is the allowed NSSAI. The application may match a default rule with a common slice, which is conflict with the requirement of an application requires a specific slice. How URSP matching to trigger “slice not offered by the serving network” is unclear.

2.3.2 Solution of APP acquiring the slice

Regarding how the application acquires the required slice, three feasible methods are proposed here:
a) via NAS signaling; this method requires reporting application info to the network via NAS signaling, which may expose the privacy of the user.
b) by pre-configured; this method is only applicable for a set of pre-installed applications by UE vendors.
c) via upper layer interaction (APP data); this method left the issue for the application service provider and the slice provider (i.e., MNOs)

No matter which method is chosen, the upper layer (i.e., application layer) indicates the required slice to the mobility management to check whether the slice is allowed or not, and then further trigger the next step in subclause 2.4. If the application does not bring a slice to the NAS, then slice-based PLMN selection never happens.

Proposal 2: Upper layer (i.e., application) determines and indicates the required slice to the NAS layer and then triggers the next step “slice not offered by the serving network”. If no slice is indicated, then slice-based PLMN selection never happens.


2.4 slice not offered by the serving network

Assuming the UE has already requested the required slice as discussed in subclause 2.3 (if not, the UE needs to request it), the UE handles the following scenarios:
· if the slice is allowed, the slice-based PLMN selection is not triggered;
· if the slice is not allowed, the slice-based PLMN selection will be triggered;
· if the allowed status is unknown, then the UE needs to request it during the initiali registration or the mobility and periodic registration update procedures.

Regarding the detail of ‘slice is (not) allowed’, the principle needs to be specified in stage 2 requirements that the temporarily rejected S-NSSAI (i.e., associating with a back-off timer) shall not be considered as “slice is not allowed”.

Proposal 3: If the slice is not allowed, the slice-based PLMN selection will be triggered. Temporarily rejected S-NSSAI shall not be considered as “slice is not allowed”.


3. Conclusion
Observation 1: The prioritization of different applications is determined by UE's own strategies. Generally speaking, the foreground application has a higher priority.

Observation 2: URSP matching is related to the session management to route the data traffic. There is no logical correlation between URSP matching and PLMN selection currently.

Observation 3: The slice included in the URSP rules is the allowed NSSAI. The application may match a default rule with a common slice, which is conflict with the requirement of an application requires a specific slice. How URSP matching to trigger “slice not offered by the serving network” is unclear.

Proposal 1: The step on UE activating a service/application is out of 3GPP scope and left for the UE implementation. 

Proposal 2: Upper layer (i.e., application) determines and indicates the required slice to the NAS layer and then triggers the next step “slice not offered by the serving network”. If no slice is indicated, then slice-based PLMN selection never happens.

Proposal 3: If the slice is not allowed, the slice-based PLMN selection will be triggered. Temporarily rejected S-NSSAI shall not be considered as “slice is not allowed”.

The overview of the trigger process of slice-based PLMN selection on the UE side step by step without URSP match solution is shown in the following figure:




This paper discusses the trigger of UE to perform slice-based PLMN selection step by step. Some general requirements/process steps for TS 23.122 are proposed in C1-235777.
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