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1 Introduction
In RAN2#112-e [1], RAN slicing enhancement made big progress on scenario, slice-based cell (re)selection and slice-based RACH. We focus on slice-based cell (re)selection in this contribution. 
On slice-based cell (re)selection, the identified issues to resolve are:
Agreements on identified issues on slice-based cell (re)selection
· 5.1: These issues will be studied in this SI:
Issue 1: The UE is unaware of the slices supported on different cells or frequencies, which prevents UE from (re)select to the cell or frequency supporting the intended slice.
Issue 2: Dedicated priorities would not be available to the UE prior to first RRC connection establishment and only remain valid before T320 expires upon entering IDLE mode. In addition, dedicated priorities are discarded each time when UE entering CONNECTED mode and need to be configured again before UE leaving CONNECTED mode. 
Issue 3: Operator may require different frequency priority configurations for the specific slice in different areas, however the dedicated priority always overwrites the broadcast priorities if configured. 
Issue 4: If the serving cell is unable to support the requested slices for the subsequent access of the UE, the serving cell may bring on handover or rejection of access request. That may increase control plane signalling overhead as well as long control plane latency for the UE to access the network.

And 4 candidate solutions were agreed to be further discussed:

Agreements on candidate solutions on slice-based cell (re)selection

· 7: The following solution approaches are captured in the TR and will be studied in this SI:
Solution 1: Legacy dedicated priority via RRCRelease message.
Solution 2: Slice related cell selection info, the slice info of serving cell and neighboring cells is provided in the system information or RRCRelease message. FFS: what information is broadcast.
Solution 3: Slice related cell reselection info (e.g. Cell reselection priority per slice), the slice info of neighboring cells is provided in the system information or RRCRelease message. FFS: what information is broadcast.
Solution 5: Rel-15 mechanisms such as HO, CA, DC and redirection can be used to access the intended slice in different cell

In this contribution, we provide our views on these 4 candidate solutions.
2 Discussion  
2.1 Discussion on Solution 1
In our understanding, solution 1 (i.e. legacy dedicated priority via RRCRelease message) is the Rel-15 legacy solution based on RFSP, which is captured in RAN2 TR as a reference (e.g. illustration of the intention why enhancement is needed in Rel-17 RAN slicing SI). As discussed in RAN2#112-e [1], most companies thought the legacy solution (i.e. solution 1) can’t address the identified 4 issues. Thus, we would like to confirm it and new slice-based cell (re)selection solution should be introduced in this release.

Observation 1: Solution 1 (i.e. legacy dedicated priority via RRCRelease message) is captured in the TR as a reference solution, and it can’t address the identified 4 issues.
Proposal 1: RAN2 confirm that Solution 1 (i.e. legacy dedicated priority via RRCRelease message) can’t address the identified 4 issues, and new slice-based cell (re)selection solution should be introduced in this release.
2.2 Discussion on Solution 2
Solution 2 is a slice-based cell selection solution:
Solution 2: Slice related cell selection info, the slice info of serving cell and neighboring cells is provided in the system information or RRCRelease message. FFS: what information is broadcast.

For this solution, we prefer to only include the supported slices information in SIB. We think it can address all the 4 identified issues:
· For issue 1/2/4, the UE can avoid selecting a cell not supporting its intended slice from beginning (and thereby avoid signaling/latency caused by PDU session rejection);

· For issue 3, the UE will see different slice availability in Area 1 and Area 2, and thereby the UE can take area-different frequency priority, which is similar to existing Rel-13 LTE SC-PTM [2] and Rel-16 NR V2X cell (re)selection [3].

Observation 2: Including the supported slices information in SIB can address all the 4 identified issues:

· For issue 1/2/4, the UE can avoid selecting a cell not supporting its intended slice from beginning (and thereby avoid signaling/latency caused by PDU session rejection);

· For issue 3, the UE will see different slice availability in Area 1 and Area 2, and thereby the UE can take area-different frequency priority, which is similar to existing Rel-13 LTE SC-PTM and Rel-16 NR V2X cell (re)selection.

Besides including the supported slice information in SIB, there are also other proposals:
1) Include slice-specific cell selection criteria in SIB ([4][5])
2) Include slice-specific frequency priority in SIB ([4][6])
For 1), we think it will cause significant change of UE IDLE operation, which may cause complex inter-operation issues. Thus, it should be avoided. 
Observation 3: As one alternative solution, including slice-specific cell selection criteria in SIB will cause significant change of UE IDLE operation and may correspondingly cause complex inter-operation issues. Thus, it should be avoided.  
For 2), we think it can be further considered. However, this solution can be regarded as one enhancement of the solution to include supported slice information in SIB, and it may have payload size issue if per-slice frequency priority is included in SIB. Furthermore, if the UE’s intended slices include more than 2 S-NSSAIs, it is not clear how the UE can determine the slice priority: e.g. leave it to UE implementation or request SA2/CT1 to introduce slice priority in NAS signaling. 

Observation 4: As one alternative solution, including slice-specific frequency priority in SIB can be regarded as one enhancement of the solution to include supported slice information in SIB. And it has below issues:

· It may have payload size issue if more than 1 slice are supported in the cell 
· If the UE’s intended slices include more than 2 S-NSSAIs, it is not clear how the UE can determine the frequency priority: e.g. leave it to UE implementation or request SA2/CT1 to introduce slice priority in NAS signaling.  

Thus, we think RAN2 should first focus the solution of supported slice information unless if RAN2 conclude it can’t resolve some issues.
Proposal 2: For Solution 2 (i.e. slice-based cell selection), RAN2 is kindly suggested to first focus on the simple solution to include the supported slice information in SIB unless if RAN2 conclude that it can’t resolve the issues
Then, for this solution, some companies had raised the following 2 concerns:

1) Whether any security concern if full slice ID is broadcast in SIB

2) Payload size issue, especially how slice information can fit in SIB1
For issue 1), we understand that the SA3 concerns during NR Rel-15 were about exposing which slices the UE is using, and we do not see an issue on what slices the network has available. We are fine to send a LS to SA3, but we do not think it is needed as this is not related to the previous exposing NSSAI/S-NSSAI issue which was target for UE’s concern. If Network intend to broadcast some sensitive slice supporting, the dedicated RRC signaling with security protection can be used.
Observation 5: On security concern to broadcast slice info in SIB, SA3 concerns during NR Rel-15 were about exposing which slices the UE is using, and we do not see an issue on what slices the network has available. 
Observation 6: On security concern to broadcast slice info in SIB, If Network intend to broadcast some sensitive slice supporting, the dedicated RRC signaling with security protection can be used. 

Proposal 3: RAN2 conclude there is no security concern to broadcast the slice information which the Network supports in SIB
For issue 2), we think it can be resolved via careful design if payload size is an issue. For example, the supported slice information can be included in a new SIB type which can be further segmented and on-demand broadcast to further reduce payload size in SIB. Meanwhile, the UE can check scheduling bit of the new SIB in SIB1 to determine whether the cell broadcasts slice information. 
Observation 7: On payload size concern to broadcast slice info in SIB, the supported slice information can be included in a new SIB type which can be further segmented and on-demand broadcast to further reduce payload size in SIB. Meanwhile, the UE can check scheduling bit of the new SIB in SIB1 to determine whether the cell broadcasts slice information. 
Hence, we propose:
Proposal 4: To include the supported slice information in SIB, the following approaches can be considered to reduce its payload size in SIB:

· Include supported slice information in a new SIB type which can be further segmented and on-demand broadcast to reduce payload size in SIB.
· UE checks scheduling bit of new SIB in SIB1 to determine whether the cell broadcasts slice information.
Finally, Solution 2 also mentioned to consider whether to include slice-based cell selection information in RRCRelease message. We are not convinced by its necessity. Please note that the existing frequency priority mechanism in RRCRelease based RFSP (i.e. solution 1) is for cell reselection and can’t address any 4 identified issues. So, we see no need to study such solution.  

Proposal 5: Deprioritize the solution to include the supported slice information for slice-specific cell selection in RRCRelease message. 
2.3 Discussion on Solution 3
Solution 3 is a slice-based cell reselection solution:

Solution 3: Slice related cell reselection info (e.g. Cell reselection priority per slice), the slice info of neighboring cells is provided in the system information or RRCRelease message. FFS: what information is broadcast.
We prefer to adopt the similar solution of Proposal 2 for slice-based cell reselection. Specifically, supported slices info can be included in one SIB type for both cell selection and reselection.  
Proposal 6: For Solution 3 (i.e. slice-based cell reselection), RAN2 is kindly suggested to first focus on the same solution of slice-based cell selection, i.e. supported slices info can be included in one SIB type for both cell selection and reselection.
2.4 Discussion on Solution 5
Solution 5 is CONNECTED state solution:

Solution 5: Rel-15 mechanisms such as HO, CA, DC and redirection can be used to access the intended slice in different cell

Similar to solution 1, it is a legacy solution. However, there is one new issue for HO/redirection if different cells support different slices in the same RA/TA (i.e. if answer is “No” for SA2 LS R2-2008759 [7]): 

· Issue scenario: the UE with active PDU session of slice 2 may be HO/redirected to another cell not supporting slice 2 in the same RA/TA. In this case, it is not clear how the UE can handle the active PDU session of Slice 2.

· One possible solution is to release PDU session of Slice 2 while another alternative is to suspend the PDU session of Slice 2 so that it is still available when Slice 2 is available later, e.g. UE returning to original cell. But all these solutions need SA2 impacts
Observation 8: If answer is “No” to SA2 LS R2-2008759, the UE with active PDU session of slice 2 may be HO/redirected to another cell not supporting slice 2 in the same RA/TA. In this case, it is not clear how the UE can handle the active PDU session of Slice 2. 
Thus, we propose to study this issue if RAN2 conclude that the answer is “No” to SA2 LS R2-2008759.
Proposal 7: If it is concluded that the answer is “No” to SA2 LS R2-2008759, RAN2 is kindly suggested to study the UE behavior when the UE with active PDU session of slice 2 is HO/redirected to another cell not supporting slice 2 in the same RA/TA  
3 Conclusion
In this contribution, we share our views on candidate solutions of slice-based cell (re)selection.

Observation 1: Solution 1 (i.e. legacy dedicated priority via RRCRelease message) is captured in the TR as a reference solution, and it can’t address the identified 4 issues.
Observation 2: Including the supported slices information in SIB can address all the 4 identified issues:

· For issue 1/2/4, the UE can avoid selecting a cell not supporting its intended slice from beginning (and thereby avoid signaling/latency caused by PDU session rejection);

· For issue 3, the UE will see different slice availability in Area 1 and Area 2, and thereby the UE can take area-different frequency priority, which is similar to existing Rel-13 LTE SC-PTM and Rel-16 NR V2X cell (re)selection.

Observation 3: As one alternative solution, including slice-specific cell selection criteria in SIB will cause significant change of UE IDLE operation and may correspondingly cause complex inter-operation issues. Thus, it should be avoided.  
Observation 4: As one alternative solution, including slice-specific frequency priority in SIB can be regarded as one enhancement of the solution to include supported slice information in SIB. And it has below issues:

· It may have payload size issue if more than 1 slice are supported in the cell 
· If the UE’s intended slices include more than 2 S-NSSAIs, it is not clear how the UE can determine the frequency priority: e.g. leave it to UE implementation or request SA2/CT1 to introduce slice priority in NAS signaling.  

Observation 5: On security concern to broadcast slice info in SIB, SA3 concerns during NR Rel-15 were about exposing which slices the UE is using, and we do not see an issue on what slices the network has available. 

Observation 6: On security concern to broadcast slice info in SIB, If Network intend to broadcast some sensitive slice supporting, the dedicated RRC signaling with security protection can be used. 
Observation 7: On payload size concern to broadcast slice info in SIB, the supported slice information can be included in a new SIB type which can be further segmented and on-demand broadcast to further reduce payload size in SIB. Meanwhile, the UE can check scheduling bit of the new SIB in SIB1 to determine whether the cell broadcasts slice information. 
Observation 8: If answer is “No” to SA2 LS R2-2008759, the UE with active PDU session of slice 2 may be HO/redirected to another cell not supporting slice 2 in the same RA/TA. In this case, it is not clear how the UE can handle the active PDU session of Slice 2. 
Proposal 1: RAN2 confirm that Solution 1 (i.e. legacy dedicated priority via RRCRelease message) can’t address the identified 4 issues, and new slice-based cell (re)selection solution should be introduced in this release.
Proposal 2: For Solution 2 (i.e. slice-based cell selection), RAN2 is kindly suggested to first focus on the simple solution to include the supported slice information in SIB unless if RAN2 conclude that it can’t resolve the issues
Proposal 3: RAN2 conclude there is no security concern to broadcast the slice information which the Network supports in SIB
Proposal 4: To include the supported slice information in SIB, the following approaches can be considered to reduce its payload size in SIB:

· Include supported slice information in a new SIB type which can be further segmented and on-demand broadcast to reduce payload size in SIB.
· UE checks scheduling bit of new SIB in SIB1 to determine whether the cell broadcasts slice information.

Proposal 5: Deprioritize the solution to include the supported slice information for slice-specific cell selection in RRCRelease message. 
Proposal 6: For Solution 3 (i.e. slice-based cell reselection), RAN2 is kindly suggested to first focus on the same solution of slice-based cell selection, i.e. supported slices info can be included in one SIB type for both cell selection and reselection.

Proposal 7: If it is concluded that the answer is “No” to SA2 LS R2-2008759, RAN2 is kindly suggested to study the UE behavior when the UE with active PDU session of slice 2 is HO/redirected to another cell not supporting slice 2 in the same RA/TA  
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