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Abstract: SA1 has received 2 LS from SA2 questioning how to ensure a UE is able to obtain and retain access to the network slice(s) which it is subscribed to use. These include

 S1-201013 LS on GSMA NG.116 Attribute Area of service and impact on PLMN selection
S1-201014 LS on 5GC assisted cell selection for accessing network slice
These LSs consider how to obtain/retain access to a network slice which may not be supported in the currently selected PLMN or cell. This paper discusses the issues and proposes a way forward.
Discussion:

Looking at each LS individually, we see that S1-201013 indicates an interest in ensuring a selected PLMN supports a necessary network slice for a UE. SA2 informs SA1 GSMA is defining in NG.116 an attribute to characterise the network slice service area, i.e., define the area in which a network slice is available. However, this attribute does not address all cases for ensuring a UE has access to the necessary network slice.
1) not all cells in a PLMN covering the area in which a UE is authorized to access a network slice may support the network slice, and 

2) not all PLMNs in that area may support the network slice
3) not all PLMNs in that area may use the same S-NSSAI for an equivalent network slice
This, may result in the need for the UE to reselect another PLMN, using a trial and error approach, once it determines the network slice is not available. Note that current requirements do not provide a trigger for PLMN reselection based on the unavailability of a needed network slice.

S1-201014 indicates an interest in supporting a network slice on a specific frequency, then using the presence of that frequency as a guide to indicate presence of the network slice. This approach is subject to a possibility that not all cells supporting the specified frequency also support the network slice. The described use case also begs the question of what other factors may be used to indicate presence of a network slice, and will those factors also be requested to be considered for cell selection in the future?

These LS provide two clear examples of the utility of having network slice awareness during PLMN selection and cell reselection. In both cases, the proponents are trying to devise means of reducing the need for retry attempts when the network slice is not available on a given PLMN/cell. But in both cases, these attempts fall short: they do not address the basic problem which is lack of network slice criteria in the PLMN/cell selection/reselection processes.
Given the demonstrated need and desire to know when and where a network slice is available, a more straightforward and accurate approach to ensure a UE selects a PLMN/cell providing necessary network slices is to include network slice information as a criteria in the selection/reselection process.

Proposal:
It is proposed to enhance the stage 1 requirements to allow network slice information to be considered in the selection/reselection of PLMN and cell. Specifically, in 22.261:
6.1.2.1
General

The serving 5G network shall support providing connectivity to home and roaming users in the same network slice.

In shared 5G network configuration, each operator shall be able to apply all the requirements from this clause to their allocated network resources.

The 5G system shall be able to support IMS as part of a network slice.

The 5G system shall be able to support IMS independent of network slices.
The 5G system shall support a PLMN selection mechanism enabling a UE to access network slices(s) for which it has a subscribed services.

The 5G system shall support a cell selection mechanism enabling a UE to access network slices(s) for which it has a subscribed services.
