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1
Introduction
Network Slicing is a concept for running multiple logical networks as virtually independent business operations on a common physical infrastructure. A Network Slice is considered as an independent virtualized End-to-End Network and is a key feature of NR/NGC. It allows networks to be partitioned in order to independently provide optimised solutions for different scenarios and services.

Studies on its technical realization in RAN domain are already progressing RAN3 [3], resulting in fundamental RAN requirements. We confront the principles established for support of network slicing in RAN with the baseline RAN2 agreements on cell reselection procedure, and discuss mutual dependencies.
2
Discussion
The key principle for Network Slicing support is that slice-enabled UE needs to provide its pre-configured NSSAI (Network Slice Selection Assistance Information) to facilitate its connection and traffic association into the resources/functions associated with a network slice [1]. However, before getting to active session the UE passes Cell (Re-)selection procedure. Even though, SA2 did not pose slicing specific requirements towards the cell selection process, we analyse in the following section agreed principles on idle UE behaviours in NR in context of Network Slicing. 

2.1
Cell selection
As agreed in RAN2 NR AH, NR cell (re)selection mechanism will adopt LTE baseline:
Agreements

1
As in LTE, UE can prioritise a frequency based on service. On the selected frequency the UE attempts to camp on the best cell.

2
Suitability criterion: Cell quality is above a threshold; Cell is not barred; Cell belongs to selected/R (E) PLMN. Other conditions (if any) are FFS.

3
Cell broadcasts (e.g. in minimum SI) the service(s) supported by it.

FFS for which services (e.g. MBMS, CSG, V2X, URLLC) we apply this mechanism.

FFS how this might apply for the case of network slices.

FFS whether a cell may also broadcast service(s) supported in neighbouring frequencies.

The agreements imply the UE will get camping parameters from gNB, including the service(s) supported by a candidate cell and will be able to prioritize frequency based on a service. 
Network Slicing is understood as e2e service enabler, expected to handle and accommodate various NR services. In addition to the straightforward mapping of single services to single network slices, the network slicing as an e2e service enabler will allow for various deployments in which there can be more than one service provider for a certain service type (e.g. for eMBB services), each of them having an own network slice. Further on a network slice can serve for multiple services in other deployments. 
Number of examples on what type of services will be supported, cover:

 - eMBB, ULLRC, mIoT/M2M, mMTC, CIoT, V2X, Critical Communication, Public Safety
Observation:  Broadcast of a service/slice appears in relevance with Network Slicing concept. 

In that sense, assumptions on a format of broadcast “service” should not preclude “slice” identification, which will be worked out during normative phase, though.

Observation: Broadcast of a service which provides an input for NR cell (re)selection mechanism should be understood with the broad sense of the word “service” which includes slice.

Therefore, it is proposed to resolve the relevant  FFS (“FFS how this might apply for the case of network slices”) and reflect the understanding in the TR by the following point:

Proposal 1: Service(s)/slice(s) specific prioritization is provided in broadcast parameters. 

2.2
Target use case
Whether and which cell should be a subject to broadcast services/slices, will depend on deployments. For instance, there may be no need to broadcast eMBB service, since eMBB slice should be suitable for handling of 5G enhanced Mobile broadband, covering general consumer mobile broadband services and traffic.

With the use case when multiple slices are served in a cell and any device is allowed to camp on or access the cell, there is no interest for filtering non-provisioned UEs out. The services/slices traffic handling is more on the active sessions (in Connected mode) side than by the broadcasting and cell reselection. In addition, list of services/slices brings significant impacts to overhead and does not match the undertaken model of the System Information in NR that require limited and minimum contents of broadcast. Thus, services/slices intended to be indicated should not abuse minimum SI space.
Proposal 2: Information on service(s)/slice(s) should not abuse minimum system information. 
We envision that for a regular cell and typical scenario, provided information on services/slices can be used for cell assessment and prioritisation in addition to ranking of cells (for intra-frequency selection) or absolute priority reselection rules (for inter-frequency reselection). While within the intra-frequency cell layer, it is important to minimize the co-channel interference and rely on radio-based criterion for best cell selection. For inter-frequency cell reselection, rules could be relaxed. With service/slice awareness, a UE could optimize inter-frequency priorities appropriately to benefit from services/slice(s)it is interested at most. 

Proposal 3: Information on service(s)/slice(s) is not required for intra-frequency cell reselection.
2.2.1
Resource isolation
In some network slicing deployments the interest could be to dedicate a cell for a certain slice. RAN3 discovered the need for the following requirement in context of resource isolation between slices:
· It should be possible to fully dedicate RAN resources to a certain slice [3]
The need to entirely dedicate RAN resources to a certain slice may require that a cell should be allocated to serve only a predominant set of services. The slice would be dedicated specifically for assigned device types. An example of such a scenario could be a serving network slice with various IoT applications, allowing the support of a large number and high density of IoT devices. This could be realised by an IoT specific cell. Another potential use case for such isolated network slice specific cells would be public safety operation or other similar special operations requiring resources isolation. 
Given the NR cell reselection baseline, the UE accessing acquired and stored System Information can determine if it can access the cell or not at all. If the cell is supposed to be reserved for a certain service/slice type it should not be allowed to access the users that are not enabled. Hence, broadcast of a service/S-NSSAI in System Information provides a mean, for the UE, to take an action in idle state/in cell reselection phase, and for the gNB to filter non-provisioned UEs out already prior their access attempt. Therefore, it can serve the mean to realize complete isolation of the dedicated cells. 
Slice specific cells, with a particular demand for isolation of resources may justify the scenario when NR cell, reserved for only one service/slice, broadcasts the service/S-NSSAI (S-NSSAI: Single Network Slice Selection Assistance Information).

Proposal 4: A cell reserved for a single slice broadcasts the S-NSSAI.
However, as observed in [4], there is also another dimension of isolation needs and finer granularity of resources isolation. To achieve partition of RACH resources in the cell serving multiple slices (e.g.for congestion control), the UE needs to know the slice it is requesting resources to, also in the case when multiple services are served in a cell.

Proposal 5: A cell broadcasts service(s)/slice(s) that requires isolation (e.g. for congestion control or RACH isolation).

3
Conclusion
We conclude the contribution with the following observations and proposals to be agreed:

Observation:  Broadcast of a service/slice appears in relevance with Network Slicing concept. 

Observation: Broadcast of a service which provides an input for NR cell (re)selection mechanism should be understood with the broad sense of the word “service” which includes slice.

Proposal 1: Service(s)/slice(s) specific prioritization is provided in broadcast parameters. 

Proposal 2: Information on service(s)/slice(s) should not abuse minimum system information. 
Proposal 3: Information on service(s)/slice(s) is not required for intra-frequency cell reselection.
Proposal 4: A cell reserved for a single slice broadcasts the S-NSSAI.
Proposal 5: A cell broadcasts service(s)/slice(s) that requires isolation (e.g. for congestion control or RACH isolation).
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