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1
Introduction
In the current R-15/R-16 specifications, a UE is unaware of RAN slicing capability (including radio spectrum) a 5G NR RAN cell can offer during cell camping phase. This problem is also documented as Key Issue #7: “Support of 5GC assisted cell selection to access network slice” in Study on enhancement of network slicing; Phase 2 (FS_eNS_Ph2). Key Issue #7 of FS_eNS_Ph2 indicates that the Radio Spectrum is a required attribute in a network slice to accommodate the situations that certain UEs may support only a limited set of spectrum bands. It further indicates that a UE is not able to know whether the RAN the UE tries to camp on supports the Radio Spectrum requirement or not until after the UE has registered with the network. A solution is required for the RAN to provide radio spectrum information for the UE to consider during cell camping phase as part of the end-to-end network slicing capability.
Radio spectrum is only one aspect of RAN slicing capability provided by RAN cells. RAN slicing capability can include other L1/L2 configurations as discussed in TS 38.300 such as channel bandwidth, carrier aggregation and their spectrum bands (for supporting one intended slice), etc.
This paper proposes a framework to support RAN slicing capability including radio spectrum and other L1/L2 configurations during the 5G NR RAN cell selection / reselection phases.

2
Discussion
In the current R-15/R-16 specifications, a network slice from a UE to the network is established using core network-based solutions. The core network-based solutions support a) capability establishments of Network Slice Selection Assistance Information (NSSAI) from a UE to the network and b) policy-based provisioning for the UE Route Selection Policy (URSP).
In TS 38.300, it indicated: “For initial attach, the UE may provide NSSAI to support the selection of an AMF. If available, NG-RAN uses this information for routing the initial NAS to an AMF.” Depending on the phase a UE is in during the overall protocol ladder, a UE may or may not have the information from the core network for the NSSAI supported or URSP being provisioned.  In other words, we cannot assume that NSSAI-related information or URSP (obtained from core network-based solutions) are always available for the UE to choose a cell during cell camping phase to support its RAN slicing requirement. RAN-based solutions are required to support the UE to perform cell camping considering RAN slicing requirement as part of end-to-end network slicing requirement. 
There are two potential phases during cell camping for the UE to choose a 5G RAN cell to meet the RAN slicing requirement before UE registration is completed: cell selection and cell reselection. The main objectives of cell selection are to find an anchor cell quickly during cell search procedure and to receive relevant system information about the cell camped on as well as information about its neighbour cells. If the RAN slice requirement is added as part of cell selection criteria for the UE to consider finding a suitable cell, it would add the latency for the UE to complete the cell selection process. And potentially the UE is not able to find a suitable cell to meet the RAN slicing requirement. On the other hand, during cell reselection phase, the UE is already communicating with an anchor cell (cell camped on). If the RAN slicing requirement is added as part of cell reselection criteria, the UE can decide whether to choose another neighbour cell to meet the requirements or not without losing the connectivity with the 5G network.
In the current R-15/R-16 specifications, UE NSSAIs are managed at the tracking area (5G RAN) and registration area (5G core). To support RAN slicing as proposed in this paper, UE NSSAIs would need to manage at a per RAN cell basis.
This paper proposes to include 5G RAN slicing capability as a per cell basis that a UE can be informed for the RAN slicing capability of neighbour RAN cells from the cells camped on as well as to choose an appropriate neighbour cell during cell reselection phase to support the UE’s end-to-end network slicing requirements.
Editor’s Note: Supporting a UE’s requirements of multiple (up to 8) network slices (especially requesting for different quality of services) from RAN slicing capability viewpoint by a 5G NR cell is FFS.
The proposed framework is provided bellow.
**************************************************
A UE can perform cell reselection evaluation for NR neighbor cells that are given in system information from the cell the UE camps on and for which the UE computes a Cell Reselection Ranking Indicator to support cell reselection. The Cell Reselection Ranking Indicator is a function of RAN slicing capability of NR neighbor cells. RAN slicing capability include radio spectrum as well as L1/L2 cell configurations information such as, channel bandwidth, carrier aggregation and their spectrum bands (for supporting one intended slice), etc.
**************************************************
3 Conclusion

This paper proposes a framework to support RAN slicing capability during the 5G NR cell selection / reselection phases. The proposals are:

Proposal 1: RAN slicing capability should consider radio spectrum and L1/L2 configurations such as, channel bandwidth, carrier aggregation and their spectrum bands (for supporting one intended slice), etc.

Proposal 2: RAN slicing requirement should be considered to support end-to-end network slicing requirements of UE’s applications.

Proposal 3: RAN slicing capability of neighbor cells should be provided to the UE from the cell camped on to assist the UE to conduct cell reselection.
Proposal 4: The cell reselection procedure should consider RAN slicing capability of neighbor cells including radio spectrum and L1/L2 configurations such as, channel bandwidth, carrier aggregation and their spectrum bands (for supporting one intended slice), etc. 
Proposal 5: During cell reselection phase, a UE can choose an appropriate neighbor cell to support the RAN slicing requirement by obtaining RAN slicing capability information including radio spectrum and L1/L2 configurations of neighbor cells from the cell camped on.
Proposal 6: A UE can perform cell reselection evaluation for NR neighbor cells that are given in system information from the cell the UE camps on and for which the UE computes a Cell Reselection Ranking Indicator to support cell reselection. The Indicator is a function of RAN slicing capability of NR neighbor cells. RAN slicing capability include radio spectrum as well as L1/L2 cell configurations information such as, channel bandwidth, carrier aggregation and their spectrum bands (for supporting one intended slice), etc.

