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1. Introduction
In RAN#91-e, RAN approved a new WID on enhancement of RAN slicing for NR [1] with following objective:

Support slice-based cell reselection, specify mechanisms and signalling including [RAN2]

a. To assist cell reselection, broadcast the supported slice info of the current cell and neighbour cells, and cell reselection priority per slice in system information message. 
b. To assist cell reselection, include slice info (with similar information as in SI message) in RRCRelease message.

Following agreement was made at RAN2 #113bis-e [2]:
· With regard the main solution for prioritisation for slice based cell reselection, the following topics to be the initial focus for discussion: Details of slice availability in terms of Slice grouping and frequency priority information for broadcast and RRC Release message,  usage of “intended slice” (FFS whether we use this term in specification), UE prioritisation of slice when there is more than one intended slice and how UE determines frequency priority for inter-frequency cell reselection based on these.
In this contribution, we first discuss from network side:
· in which granularity supported slice/slice group should be indicated to UE
· in which granularity slice-specific priority should be indicated to UE 
Then we further discuss how UE side will do slice-based cell reselection based on slice/slice group availability, slice-special priority and UE’s allowed NSSAIs. 
2. Discussion
2.1 Slice/slice group availability 
There are different solutions regarding in which form slice/slice group availability should be indicated to UE. Both directly ways (e.g. SST, slice group) and indirectly ways (e.g. UAC, TAI) are proposed. Regardless this, it is a common understanding that this information should be broadcasted to UEs. in this section we first discuss whether this information should be indicated to UE per frequency or per cell. 
Following are four scenarios capture in TR:
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Figure 1 Slice support scenarios
As we can see that it is possible that one slice is supported on all cells of a frequency e.g., slice1 on F1. it is also possible that one slice is supported on some cells/geographic location but not on other cells/geographic location of the same frequency e.g., slice 2 on F2, or slice 1 on F2. Network should be able to indicate both cases, i.e., gNB can indicate the supported slice/slice group information per frequency or indicate the supported slice/slice group information per cell. This would be similar to cell reselection parameter configuration, both frequency and cell level configuration IE are available. “allow cell list” could be used for cell level configuration case.
Proposal 1: it should be possible for network to indicate supported slice/slice group both per frequency and per cell (e.g., using “allow cell list” IE) to cover following two scenarios. FFS in which form (e.g., UAC, SST, slice group ID, or TAC) it will be provided:
· a slice group is supported on all neighboring cells at the frequency
· a slice group is only supported on some neighboring cells at the frequency

2.2 Slice-specific priority 
In legacy cell-reselection, network broadcasts an absolute frequency-priority for each frequency. All UE will always choose to camp on a frequency with higher priority if available. Within a frequency, best cell is always chosen. After introducing slice concept, operator may desire to steer different slice-specific traffic to different frequency/cell, hence slice-specific priority is needed. 
The question is the granularity of slice-specific priority indication.
Referring to figure 1 again, in general, some commonly used slice 1 will be available on all frequencies as much as possible, and some less commonly used slice e.g., slice 2 will be available on a smaller number of frequencies. Moreover, it is noticed for slice2, it is always supported by frequency F1 first and then F2 in addition. So, it makes sense that for slice 1, F1 has higher priority than F2, but for slice2, F2 has higher priority than F1. even though in some geographical area e.g., geographical location#2, slice2 is not supported by any frequency, it is still ok to keep F2 higher priority for slice2. In another word, it seems per frequency slice -specific priority is enough regardless there is different slice availability among intra-frequency cells.
Proposal 2: Slice -specific priority is indicated per frequency instead of per cell
In figure 1, it can be noticed that the slice-specific priority is not needed all the time:
· In geographical location 1: slice2-specific priority is not needed; a UE have allowed NSSAI matching slice2 should always prioritize F2
· In Geographical location 2: both slice 1 and slice2-specific priority are not needed. Since only one slice is supported everywhere as legacy network.
· In geographical location 3: both slice 1 and slice2-specific priority is not needed. UE should always prioritize the frequency which supports its allowed NSSAI
· In Geographical location 4: both slice 1 and slice2-specific priority are necessary. And logically, for load balance purpose, same frequency will have different priority for different slices. 
In summary, it is only necessary to configure slice-specific priority if more than one cell/frequency in a geographical location supports the same slice/slice group.
Proposal 3: Slice-specific priority is not always needed and hence should be an optional configuration. In anther word, slice-specific priority optionally presents when there are multiple frequencies layer supports the same slice/slice group.

2.3 Slice-based cell reselection at UE side

2.3.1 Intra-frequency slice-based cell reselection
In legacy cell reselection, the best cell concept is applied for intra-frequency cell reselection, this is to make sure UE will camp on the strongest cell and then minimize the interference. 
If difference cell on a frequency support different slice, it is possible that the intended slice is available in a cell other than best cell, the question would be whether UE should prioritize non best cell.
Signal level of intra-frequency cells should be always main factor for cell reselection, UE should not prioritize a cell without considering signal level, otherwise, the interference caused by it will be out of control. 
On the other hand, some contribution [3][4] believe that network may be able to relax this best cell restriction and allow a UE to reselect to non-best cell as long as its signal level is close to best cell. Referring to figure1 again, imaging a UE is moving out of geographical location 1 to geographical location 2, F2/cell3 becomes the best cell but its intended slices including slice2, whether UE should reselect to best cell F2/cell3 or keep its connection to F2/cell1 as long as possible? one way is as suggested by company to allow the UE camp on F2/cell1 even if its signal is slightly less then F2/cell3. Another way is to increase coverage of slice2 service e.g. increasing the F2/cell1 coverage or deploying slice2 on cell3 as well if it is necessary. We believe later way is the right solution.
Proposal 4: For intra-frequency cell reselection, UE shall reselect to the best cell as legacy regardless the slice availability difference among the cells on the same frequency.

2.3.2 Inter-frequency slice-based cell reselection
In legacy cell reselection, Absolute frequency-priority concept is used for inter-frequency cell, but as for a special service e.g., V2X, UE is allowed to prioritize any frequency which supports V2X service regardless the absolute frequency priority. Follow the same approach, for a given frequency, based on its slice availability information, UE may consider the frequency higher or lower priority depending on whether the available slices group matches UE’s intended slice. If a frequency/cell provide all/more UE intended slice, it may consider it as higher priority.
Some frequencies support same number of UE’s intended slice, in this case, UE shall follow the slice specific priority configuration. 
Proposal 5: For inter-frequency cell reselection:
· UE may consider a frequency as higher priority if the frequency supports all/more UE’s allowed NSSAI.
· For frequencies which support the same number of UE’s allowed NSSAI (0,1, or multiple), UE follows the slice-specific priority.
3. Conclusion
In this contribution, we made following proposals for RAN2 to discuss:
Proposal 1: it should be possible for network to indicate supported slice/slice group both per frequency and per cell (e.g., using “allow cell list” IE) to cover following two scenarios. FFS in which form (e.g., UAC, SST, slice group ID, or TAC) it will be provided:
· a slice group is supported on all neighboring cells at the frequency
· a slice group is only supported on some neighboring cells at the frequency
Proposal 2: Slice -specific priority is indicated per frequency instead of per cell
Proposal 3: Slice-specific priority is not always needed and hence should be an optional configuration. In anther word, slice-specific priority optionally presents when there are multiple frequencies layer supports the same slice/slice group.
Proposal 4: For intra-frequency cell reselection, UE shall reselect to the best cell as legacy regardless the slice availability difference among the cells on the same frequency.
Proposal 5: For inter-frequency cell reselection:
· UE may consider a frequency as higher priority if the frequency supports all/more UE’s allowed NSSAI.
· For frequencies which support the same number of UE’s allowed NSSAI (0,1, or multiple), UE follows the slice-specific priority.
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