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Introduction
RAN2 has discussed RAN slicing for a while and at least two different proposals/ solutions/ CRs are on the table. It seems companies are not on the same page with regards to the basic Aim/ motivations behind this work. This document intends to bring RAN2 to a common understanding.
Further, for the agreed Solution 4, some aspects need to be concluded as well. An adjoining CR reflecting the principles discussed here can be found in [1].
Discussion
For easy reading we define the following terms which are used in this document (but not in the adjoining CR, which uses more formal language) for understanding purpose only.
UE’s slice = one of the slices indicated by NAS to AS, along with slice priority
Available slice = slice indicated as supported by at least one neighbouring cell/ frequency in Slice reselection Information (provided to the UE in SIB, RRCRelease). A UE may or may not be in coverage of a cell that supports a certain available slice.
With this we start with taking a look at the main motivation for the RAN slicing work where there are still quite divergent views.

What’s the Aim of this work item?

Based on what different companies have expressed online/ offline, the following 4 different versions have been mentioned:
Version 1: To attempt reselecting a suitable cell that supports UE’s highest priority slice – if e.g., there’s no frequency supporting UE’s highest priority slice, the UE falls back immediately to legacy cell reselection procedure.
Version 2: To attempt reselecting a suitable cell that supports UE’s highest priority available slice – if reselection can’t be done (e.g., highest ranked cell not suitable/ does not support selected slice), the UE falls back immediately to legacy cell reselection procedure. UE will not even attempt to reselect a cell supporting its second highest priority available slice.
Version 3: To attempt reselecting a suitable cell that supports any of UE’s available slice.
Version 4: To attempt reselecting a suitable cell supporting UE’s highest priority slice among the UE’s slices available in the neighborhood.
Version 1 will lead to poor slice based cell reselection results as it fails to obtain UE’s 2nd highest priority slice. Version 2 will also lead to too early fallback. Version 3 will lead to reselection on a cell that supports at least one of UE’s slice and in that sense, it is better than Version 1. But once the UE is on the new reselected cell, one second (1s) later search for higher priority slice/ frequency should/ shall be triggered, arguably rendering the efforts so far to waste. Therefore, we think only Version 4 reasonably and sufficiently scopes the aim for our work. We request RAN2 to deliberate this point.
Proposal 1: RAN2 aim for a slice based reselection procedure whereby UE attempts reselecting a suitable cell supporting UE’s highest priority slice among the UE’s slices available in the neighborhood.

Implementation of Solution 4:

Taking proposal 1 as the basis, remaining aspects of Solution 4 for the implementation of the adjoining CR [1], is based on the following aspects:

The Measurement rules for cell re-selection defined in section 5.2.4.2 should ensure that measurements for slice based cell reselection are only started if at least one of UE’s slices is available in the neighborhood. Accordingly, the changes in measurement rule for slice based reselection should assign frequency priority from slice reselection information corresponding to the UE’s highest priority slice or slice group available in the neighborhood.
Proposal 2: The reselection priority of a NR frequency (current or inter-frequency) is defined as the frequency priority from slice reselection information corresponding to the UE’s highest priority slice or slice group available in the neighborhood.

Iteration/ Actual cell-search-measurements: Shall follow the principle from Proposal 1 i.e., attempt reselecting a suitable cell supporting UE’s highest priority slice among the UE’s slices available in the neighborhood; and when a reselection is not done, go to the next lower priority available slice. In this process, the UE may need to consider again a frequency measured in the immediate past, (rather than measuring another not-yet-measured frequency) but this is acceptable since:
a) RAN2 agreed in the last meeting [Agreement: A serving cell can provide slice support of neighbour cells] – therefore, a network can and should provide very accurate slice support picture of the neighborhood given that slice support of a cell/ frequency would not be a dynamically changing information.
b) 38.133 already requires the UE to periodically measure an already detected higher priority cell[footnoteRef:1] [1:  In section 4.2.2.4: „When higher priority cells are found by the higher priority search, they shall be measured at least every Tmeasure,NR_Inter.“] 

c) The slice support and suitability condition of a cell can be stored in the UE from the first evaluation and therefore MIB/ SIB1 reading again will not be necessary
Further, the postponing of evaluation/ measurement of a not-yet-measured frequency is intentional here since the UE is attempting to reselect for obtaining services of a higher priority slice – the central aim of the work. As an example, the UE needs to re-evaluate frequency f1 due to slice-2, after having just evaluated for slice-1 (and finding e.g., no slice-1 support on the highest ranked cell of f1), rather than going to a not-yet-measured frequency, say f2.

Fallback to legacy: Is used only when suitable cell can’t be found for any of the UE’s slices. Also, here the legacy cell reselection procedure (based on cellreselectionpriority configured to the UE using broadcast or dedicated (RRCRelease message) signalling) needs to be run only for a limited time until
a) Either a cell reselection is successfully made
b) Or UE mobility (a change in radio condition) may provide a fresh opportunity for a potential slice based reselection e.g., UE is now in a coverage of a cell supporting its slice; or the highest ranked cell has changed etc. This can be implemented using a 300 s. like timer or based on change in Measured cell RX level value (RSRP). 
c) Or slice reselection information or a change in UE’s slices (receives an updated Slice list from NAS)
Proposal 3: If the slice based reselection does not lead to reselection, fallback to legacy reselection is used.
Proposal 4: Slice based reselection resumes again if the slice reselection information or a change in UE’s slices occurs or due to UE’s mobility.
The accompanying CR in [1] is drafted on the above principles/ proposals.

Conclusion

This document discussed basic Aim/ motivations behind the RAN slicing work, to bring consensus on this. Further, for the agreed Solution 4, some aspects needed to be concluded as well. An adjoining CR reflecting the principles discussed here can be found in [1]. The following proposals are made
Proposal 1: RAN2 aim for a slice based reselection procedure whereby UE attempts reselecting a suitable cell supporting UE’s highest priority slice among the UE’s slices available in the neighborhood.
Proposal 2: The reselection priority of a NR frequency (current or inter-frequency) is defined as the frequency priority from slice reselection information corresponding to the UE’s highest priority slice or slice group available in the neighborhood.
Proposal 3: If the slice based reselection does not lead to reselection, fallback to legacy reselection is used.
Proposal 4: Slice based reselection resumes again if the slice reselection information or a change in UE’s slices occurs or due to UE’s mobility.
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