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[bookmark: _Ref165266342]Introduction
In Rel-17, one of the objectives of the Study on enhancement of RAN Slicing study item is to study mechanisms to enable UE fast access to the cell supporting the intended slice, including slice-based cell (re)selection under network control. And during RAN2#111-e post-meeting email discussion, we had a primary discussion on slice based cell (re)selection, and most companies agreed that slice related info should be provided to UE and be considered for cell (re)selection design, but the details of slice related info need to be further discussed[1].
In this contribution, we have a discussion on detail aspect on slice related info which should be provided to UE and considered for cell (re)selection design.
It can be noticed that in [2], SA2 has raised key issue#7 “Support of 5GC assisted cell selection to access network slice” for the enhancement for network slicing and some solutions has been proposed and discussed. Though the discussion on these solutions is ongoing, we can take these solutions as reference from RAN2 perspective. 
Discussion 
Considering that different slices may be supported on all frequencies within a region, e.g.TA as analyzed in our contribution[3], but optimally served in different frequencies. For example, lower frequency band is preferable for eMBB slice while higher frequency band is preferable for URLLC slice. In this case, different slices can be assigned with different preferred frequencies where the slice traffic should be served if possible to meet the requirement of service.
In Rel-15, UE performs cell (re)selection based on frequency priority provided by network and has no idea whether the selected frequency is preferred frequency of intended slice or not[4]. 
If UE requests a slice that is served on a different preferred frequency, or UE is going to start a PDU session for MO/MT service slice which is not preferred to be support on current cell, UE may need to reselect a cell at another frequency, which may introduce additional service delay.
[bookmark: OLE_LINK12][bookmark: OLE_LINK9]Proposal 1: Preferred frequency(s) per slice can be supported by RAN2 and be considered for slice based cell (re)selection design.
[bookmark: OLE_LINK16]There may be several options as to how the slice related info (e.g. slices and preferred frequency(s) per slice) can be provided to UE AS:
[bookmark: OLE_LINK18][bookmark: OLE_LINK2][bookmark: OLE_LINK7]Opt1: provided by NAS. In the TR23.700 solution#30, SA2 is discussion that the core network may configure and provide preferred frequency(s) per S-NSSAI during the registration. In this case, slices (e.g. Configured NSSAI or Allowed NSSAI) and preferred frequency(s) per slice can be provided by NAS to AS and be considered for cell selection. 
[bookmark: OLE_LINK11]Opt2: provided by RAN through broadcast system information and/or dedicated signalling.
Considering that frequency can be configured separately on access and core network, the slice related info (e.g. slices and preferred frequency(s) per slice) can be configured and provided by both NAS and RAN.
For opt1, the policies of core network target the case of cell selection during the initial registration procedure and may be more suitable to apply on the whole RA and can not take the specific resource allocation of RAN into consideration to configure the preferred frequency(s) per slice.
[bookmark: OLE_LINK10]For opt2, compared with providing by NAS, the policies of RAN can be used for subsequent cell selection/reselection and can take the resource allocation and load into consideration to configure preferred frequency(s) per slice more flexibly. And different from NAS policies are more suitable to be configured per RA, the policies of RAN can be configured per TA or even per cell.
[bookmark: OLE_LINK14]Proposal 2: Slice related info (e.g. slices and preferred frequency(s) per slice) can be provided by NAS and RAN. The policies of NAS can be applied to cell selection during the initial registration procedure while the polices of RAN can be applied to subsequent cell selection and reselection.
[bookmark: OLE_LINK3]For opt2, the slice related info provided in broadcast information system is configured per cell while that in dedicated signalling is configured per UE considering network conditions and UE requests. Hence, the slice related info can be provided to UE by RAN through both broadcast system information and dedicated signalling, and slice related info in dedicated signalling always overwrites that in broadcast system information.
Proposal 3: Slice related info (e.g. slices and preferred frequency(s) per slice) can be provided by RAN through both broadcast system information and dedicated signalling. And slice related info in dedicated signalling always overwrites that in broadcast system information.
Considering that operator may have different frequency configuration policies in different area, e.g. TAs or cells, the slice related info (e.g. slices and preferred frequency(s) per slice) in dedicated signalling can be configured per area.
[bookmark: OLE_LINK6]Proposal 4: Slice related info (e.g. slices and preferred frequency(s) per slice) per area can be configured through dedicated signalling.
[bookmark: OLE_LINK4][bookmark: OLE_LINK13]If a slice is assign with multiple preferred frequencies, the priority between multiple preferred frequencies may need to be defined to decide the frequency priority of cell (re)selection.  
[bookmark: OLE_LINK8]Proposal 5: If there are multiple preferred frequencies assigned to a slice, priority between preferred frequencies need to be defined.
If UE requests multiple slices which are supported on different preferred frequencies. In this case, slice priority needs to be defined for deciding the frequency priority between preferred frequency(s) of different slices used to control the frequency on which the UE camps.
[bookmark: OLE_LINK15]In Rel-17, SA2 is considering that the prioritization of slices is up to UE internal configuration in the TR 23.700 solution#30. In this case, RAN needs to consider whether slice priority is decided by UE or by network. And if slice priority is decided by network, it can be provided by NAS or RAN through broadcast system information and dedicated signalling. 
Proposal 6: If UE requests multiple slices with different preferred frequencies, slice priority need to be considered and defined for deciding frequency priority of cell (re)selection.
[bookmark: OLE_LINK5]Proposal 7: RAN needs to consider whether slice priority is decided by UE or by network.
Proposal 8: If slice priority is decided by network, it can be provided by NAS or RAN through broadcast system information and dedicated signalling.
Conclusions
During the discussion above, we have the following proposals:
[bookmark: OLE_LINK19]Proposal 1: Preferred frequency(s) per slice can be supported by RAN2 and be considered for slice based cell (re)selection design.
Proposal 2: Slice related info (e.g. slices and preferred frequency(s) per slice) can be provided by NAS and RAN. The policies of NAS can be applied to cell selection during the initial registration procedure while the polices of RAN can be applied to subsequent cell selection and reselection.
Proposal 3: Slice related info (e.g. slices and preferred frequency(s) per slice) can be provided by RAN through both broadcast system information and dedicated signalling. And slice related info in dedicated signalling always overwrite that in broadcast system information.
Proposal 4: Slice related info (e.g. slices and preferred frequency(s) per slice) per area can be configured through dedicated signalling.
Proposal 5: If there are multiple preferred frequencies assigned to a slice, priority between preferred frequencies need to be defined.
Proposal 6: If UE requests multiple slices with different preferred frequencies, slice priority need to be considered and defined for deciding frequency priority of cell (re)selection.
Proposal 7: RAN needs to consider whether slice priority is decided by UE or by network.
[bookmark: _GoBack]Proposal 8: If slice priority is decided by network, it can be provided by NAS or RAN through broadcast system information and dedicated signalling.
References
[1] [bookmark: _Ref11644][Post111-e][916][Slicing] [Phase2] RAN slicing email discussion-v30 Summary
[2] 3GPP TR 23.700-40-050
[3] R2-2008950 Deployment scenarios of RAN slicing based on SA2 LSout
[4] 3GPP TS 38.304
R2-1702529	3/5	
