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1. Introduction
After RAN2#97bis, the Email discussion was held to identify aspects of idle operation where slice dependent UE behaviour might be beneficial, but it was not well identified such aspects [1]. Even though slight majority consider and thus proposed summary says that the slice information related to slice availability is considered in the cell selection and reselection, we consider the real use case and its background assumptions are not yet very clear. In this contribution, we propose to clarify some basics of the network slicing.
2. Discussion
First of all, throughout this contribution we use the term “slice” only for network slice (slicing) in the core network and never consider RAN slice. This is actually aligned with the outcome of the Email discussion.
2.1
Assumption for slice availability
In the past RAN2 meetings as well as the Email discussion, it is not very clear what the companies’ assumptions for the slice availability are, although we can guess indirectly. To make some decisions for the network slicing, we consider the clear agreement or assumption is required.
Proposal 1: RAN2 should make a clear agreement or assumption with respect to the slice availability from RAN (AS) point of view for further detail discussions.
Considering the discussions so far, it seems the assumption by many companies would be a part of cells even within the same TA does not support the slice which is basically available whole of that TA from the CN point of view [2]. This is a kind of network deployment assumption, so it is hard to conclude whether it is true or not (i.e. true in some networks, while not in other networks). Therefore, for the sake of further progress, we propose to agree with this assumption clearly in RAN2.
Proposal 1a: RAN2 to agree with the following assumptions:

· The same slice is available whole of the UE registration area (e.g. TA) from CN point of view.

· The same slice may not be available in one or more cells within the UE registration area (e.g. TA) from RAN point of view.
2.2
Relationship between cell camping and slice availability
Next we discuss the relationship between the cell camping and the slice availability. This is also the fundamental question but not yet very clear. Some companies seem to consider a UE may not be allowed to camp on some cells in the TA, when none of slices allowed for the UE is available in those cells.
However, this would not be the case based on our understanding that a UE can camp on any cell in the registered TA for the minimum/basic service(s) as far as the UE is allowed to camp on and the radio condition of the cell is good (i.e. the cell selection criteria is satisfied). Also, the UE is allowed to initiate a service allowed under the specific network slice which is not available in the cell and the CN connection is rerouted like eDECOR or the UE is moved to other cell where the intended slice is available via handover.
Possible exceptional case may be a cell having access restrictions, e.g. CSG cell or cell allowing Cat.0 UE to camp on like LTE, but this is not the point of discussions here. Thus we propose to clarify the relationship between the cell camping and the slice availability.
Proposal 2: RAN2 to agree that regardless of the slice availability (i.e. even if none of allowed or configured network slice is available) in a cell, the UE can camp on the cell for performing the minimum/basic service(s) and initiating the service(s) allowed under the specific network slice.
2.3
Impact on cell selection
Given the proposal 2 above can be agreed, we continue discussing the potential impact of the network slicing on the cell selection by the UE in RRC_Idle. At first, we assume that the network slicing should not impact on the initial cell selection for the attach procedure, during which the UE may be configured or allowed to use/access the particular slice(s). Also, the UE may be rerouted or redirected to the appropriate CN or the cell where the configured or allowed slice is available, if necessary.
In other cases requiring the cell selection, the most important point would be to find the best cell satisfying the cell selection criteria in order to avoid being out-of-service state (or limited service state). Once the suitable cell is found, the UE may initiate the service allowed under the specific network slice and may be rerouted or redirected to the appropriate CN or the cell, if the intended slice is not available in the camped cell. We assume this should be applied as the behaviour of the UE in RRC_Idle.
Proposal 3: RAN2 to agree that the network slice should not impact on the cell selection.

2.4
Impact on cell reselection
When the impact of slice availability on the cell reselection is considered, intra-frequency cell reselection and inter-frequency cell reselection should be differentiated (i.e. separately considered). Note that the cell reselection within the TA is only assumed in the following.
For intra-frequency case, we are wondering if there is a case that the same slice is available in some cells but not available in other some cells on the same frequency. One possible case may be the geographical area specific service is linked with the particular slice and the service is not provided (i.e. slice is not available) outside that geographical area. However, it should mean that the slice is not available on other frequencies, either. So, even if the slice availability is considered in the cell reselection process, the UE will reselect a target cell where the slice is not available in this case. We do not see any strong reason to take into account the slice availability in intra-frequency cell reselection at this moment.
For inter-frequency case, there may be some scenarios where it would be useful to consider the slice availability as shown in the figure 1. The UE configured/allowed to use the Slice-X has camping on the cell 2 on the frequency f2 where the Slice-X is available and the UE is moving to the edge of the cell 2. If the radio quality of cell 2 becomes worse and that of the neighour cell 3 is not so good, the UE may trigger the inter-frequency cell reselection. In the example of figure 1, the radio quality of cell C could be relatively better than the cell 20, so the UE may move to the cell C, where the Slice-X is not available. On the other hand, if the UE consider the slice availability is considered in the cell reselection process, the UE may move to the cell 20 (or even cell 3) where the Slice-X is available.
Having discussed possible scenarios above, it is not so clear what is the expected or desirable behaviour. Therefore, we would like to suggest to discuss the impact of the slice availability on the cell reselection with clear use cases or scenarios before deciding the need of slice considerations in the cell reselection.
Proposal 4: RAN2 to discuss the need of slice availability consideration in the cell reselection with identifying the clear use case or scenario.
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Fig.1: Example scenario of UE Idle mode mobility without considering slice availability
3. Conclusion

In this contribution we discussed some clarifications on some basics of the network slicing and made the following proposals.
Proposal 1: RAN2 should make a clear agreement or assumption with respect to the slice availability from RAN (AS) point of view for further detail discussions.
Proposal 1a: RAN2 to agree with the following assumptions:

· The same slice is available whole of the UE registration area (e.g. TA) from CN point of view.

· The same slice may not be available in one or more cells within the UE registration area (e.g. TA) from RAN point of view.
Proposal 2: RAN2 to agree that regardless of the slice availability (i.e. even if none of allowed or configured network slice is available) in a cell, the UE can camp on the cell for performing the minimum/basic service(s) and initiating the service(s) allowed under the specific network slice.
Proposal 3: RAN2 to agree that the network slice should not impact on the cell selection.

Proposal 4: RAN2 to discuss the need of slice availability consideration in the cell reselection with identifying the clear use case or scenario.
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