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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
At RAN2#111-e meeting, RAN2 has made the following agreements on RAN slicing discussion: 

Agreements:
1. Scenarios for now to be studied by RAN2: 
· Multiple and different slices can be supported on different frequencies
· Multiple and different slices can be supported in the same frequency layer in different regions.  

2	For each scenario we study both IDLE and INACTIVE and determine whether there is need for a solution and possible solutions.  Connected mode will also be considered but with a lower priority.  

3	RAN2 will study both cell selection and cell re-selection 

Further, RAN2 has agreed to the following email discussion:
· [Post111-e][916][NR RAN slicing] RAN slicing study questions (CMCC)
	Scope: Based on online agreements. Discuss issues to address in the SI and in which deployment scenarios, meaning of “intended slice”. Can also discuss candidate solutions (including whether Rel-15 mechanisms can work), e.g. slice-based reselection or slice-based RACH.
SA2 has also sent a Ls on Cell Configuration within TA/RA to Support Allowed NSSAI [1] with the following questions:

	1) In Rel-15 and 16, is it expected that each cell in the tracking area supports the same S-NSSAI(s)? (or, said otherwise, do all cells advertising the same TAC support the same set of S-NSSAIs?). 
If the answer is "no":
2a) Can RAN WGs and CT1 explain if it can happen that a UE, e.g. due to local radio conditions, can only use a cell in the TA where not all S-NSSAIs are present in the Allowed NSSAI it received (and that the TA supports), and can RAN WGs and CT1 explain how it is handled today in rel-15/16?
2b) If an S-NSSAI can be rejected depending on which cell the UE camps on even though it is supported in the TA, for the reason that it is not supported in the cell, is there in rel-15/16 a CT1 error code to handle this case (i.e. can a S-NSSAI be rejected, with a suitable cause code, depending on which cell of the TA the UE camps on, even though this S-NSSAI is known to be supported in the TA, for the reason that this S-NSSAI is actually not supported in the cell of the TA)? Is there any provisions in the RAN or CT1 specifications to handle this case?



This contribution discusses will further consider some remaining issues on RAN slicing and also addresses SA2 LS questions.
2. Discussion
2.1. UE intended slice
During the email discussion, it was raised whether the intended slice can always be obtained by UE. In our understanding, when UE transition to idle/inactive UE can reselect to one of its intended/desired slices. For MO service, before initiating the service, if UE is not camping on the intended service for the service, UE can be able to first reselect to the service intended slice (if available where UE is camping) then initiate service. 
Observation 1: [bookmark: _Ref54345045]Before initiating MO service, UE can respect to its intended slice.
Additionally, if slice specific RACH resources are configured and available (for example as operator defined access category set per slice) to UE, during RACH procedure UE can always access to its intended.
Observation 2: [bookmark: _Ref54345053]If slice specific RACH resources are available, UE can use intended RACH resources to access to its intended slice.
For MT service UE may not always be able to access to its intended slices, as if the UE is not camping on intended slice or if the MT service does not come on the intended slice, UE may not perform the MT service on intended slice. If the UE perform cell reselection to intended to the intended slice UE would experience service interruption.
Observation 3: [bookmark: _Ref54345065]For MT service, UE may not always get access to its intended slice.
Therefore,
Proposal 1： [bookmark: _Ref54345117]In case of cell selection/reselection or MO service, UE can obtain its intended slice.
During the email discussion, an issue of was raised as follows:
Issue 5: If the intended slice is no longer available (e.g. UE moves from Area 1 to 2), the UE behaviour may be unspecified when it has data for the intended slice while Slice 2 is initiated and ongoing (PDU session is still active). 
As the issue was raised after many companies have already feedback their comments on preview issue 1 to issue 4, there was no enough discussion on this above issue. We understand that if the RA changes and the slices are supported in different cells, UE would use RAU to address this issue. And if the indented slice is not available UE has no way but to perform the service on the available service.
Therefore,
Proposal 2： [bookmark: _Ref54345126]There is no need for further discussion for the following issue:
Issue 5: If the intended slice is no longer available (e.g. UE moves from Area 1 to 2), the UE behaviour may be unspecified when it has data for the intended slice while Slice 2 is initiated and ongoing (PDU session is still active). 
2.2. Solution for Slice based cell selection/reselection
During the email discussion, the following issues were identified:
· 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.
Accordingly, the following solutions were identified to address above issues on slice-based selection and reselection:
· Solution 1: Legacy dedicated priority via RRCRelease message.
Based on slice(s) supported by both the cell and UE, before network releases UE to Idle/Inactive, network can include a set of slices in the RRCRelease message. Based on slices information in RRCRelease message, UE can chose intended (or adequate slice, if intended slice is not included in RRCRelease message.) to camp on in Idle/Inactive mode. Additionally, network can also provide cell reselection priority per slice for UE camping.
· [bookmark: OLE_LINK6][bookmark: OLE_LINK5]Solution 2: Slice related cell (re)selection info, the slice info of serving cell and neighboring cells should be provided in the system information.
If network cells broadcast their supported slices in system info, UE can chose intended (or adequate slice, if intended slice is not included in system info.) to camp on in Idle/Inactive mode. Additionally, network can also provide cell reselection priority per slice for UE camping in the system info.
· Solution 3: Cell reselection priority per slice should be provided in the system information or RRCRelease message.
As highlight for Solution 1 and Solution 2, if network can provide cell reselection priority per slice for UE camping, UE can use these priorities for cell selection/reselection.
· Solution 4: UE preferred slice info can be considered for slice-based cell reselection design.
If UE preferred is available, using UE preferred slices for camping would allow UE for quick service access, especially for MO service
· Solution 5: Rel-15 mechanisms such as HO, CA, DC and redirection can be used to access the intended slice in different cell
Cell redirection is useful for network to redirect UE on some frequencies, cell or RAT. Further, if a cell does not support a certain slice that UE would like to access, the cell can redirect the UE other cell slices that may support UE service.
Observation 4: [bookmark: _Ref54345156]Above solution 1 to solution 5 are all useful in support of UE slices-based cell selection and reselection purpose.
Therefore,
Proposal 3： [bookmark: _Ref54345302]Capture the above solution 1 to solution 5 in RAN slicing SI TR 38.832 for further evaluation
To avoid operator network policy for slice deployment, for slices-based cell selection and reselection, instead of full slice information such as complete S-NSSAI(s), operator can choose to include slice SST in RRCrelease and system information with additional operator specific SST and slice mapping at UE side.
Observation 5: [bookmark: _Ref54345198]For slices-based UE cell selection and reselection, operator can avoid including full slice ID in RRCrelease and system information.
Therefore,
Proposal 4： [bookmark: _Ref54345320]Full slice ID is not used in RCrelease and system information for UE cell selection and reselection
Proposal 5： [bookmark: _Ref54345331]Partial slice ID, such as slice SST can be included in RCrelease and system information  for UE cell selection and reselection

2.3. Cell Configuration within TA/RA to Support Allowed NSSAI
[bookmark: _Hlk47332130]On slice availability, SA2 ask the following question:
“is it expected that each cell in the tracking area supports the same S-NSSAI(s)? (or, said otherwise, do all cells advertising the same TAC support the same set of S-NSSAIs?).”
The second objective of this SI is:
	Study necessity and mechanisms to support service continuity, including [RAN3]
a. For intra-RAT handover service interruption, e.g. target gNB doesn’t support the UE’s ongoing slice, study slice re-mapping, fallback, and data forwarding procedures. Coordination with SA2 is needed. 



Our understanding is that different cells in the same tracking area (TA) can support common S-NSSAI(s), but S-NSSAI(s) supported by different neighboring cells in the TA are not necessarily the same. For example, TA1 cell1 support slice1&slice2 and TA1 cell2 support slice1&slice3 otherwise, slice re-mapping would be per TA, i.e., slice re-mapping would be considered only in case of inter-TA handover rather than for inter-gNB handover.
Thus,
Observation 6: [bookmark: _Ref54345276]It is not expected that each cell in the tracking area supports the same S-NSSAI(s)
Therefore,
Proposal 6： [bookmark: _Ref54345344]Different cells in a tracking area can have common S-NSSAI(s), but can also support different S-NSSAI(s).
As discussed in section 2.1, depending on which cell the UE is camping, UE can select/reselect its intended/desired slice(s), if available on the cell TA. If for radio condition, UE is not able to access to its intended slice on the TA, UE can just select the allowed S-NSSAI(s) available on the TA.
Thus,
Observation 7: [bookmark: _Ref54345289]Based on radio condition and on TA where UE is located, UE would select/reselect available slice, i.e., intended slice if available otherwise UE select/reselect any other slice.
UE may camp on a cell which supports some of the S-NSSAI(s) available on the TA, e.g., TA supports slice 1, slice2 and slice3, but cell1 on TA just supports slice1 and slice2. if a UE with intended slice 1 and slice3 try to initiate a MO on intended slice3 on cell1, as cell1 does not support slice3, cell1 would reject UE service request or redirect UE on some alternative slice such as slice1.
Proposal 7： [bookmark: _Ref54345353]S-NSSAI can be rejected depending on which cell the UE camps on even though it is supported in the TA
Proposal 8： [bookmark: _Ref54345359]RAN2 to feedback to SA2 that:
· Different cells in a tracking area can support different S-NSSAI(s)
· Based on radio condition and on TA where UE is located, UE would select/reselect available slice
· S-NSSAI can be rejected depending on which cell the UE camps on even though it is supported in the TA
3. Conclusion
This paper discussed some remaining issues on RAN slices. The paper concludes with:
Observation 1:	Before initiating MO service, UE can respect to its intended slice.
Observation 2:	If slice specific RACH resources are available, UE can use intended RACH resources to access to its intended slice.
Observation 3:	For MT service, UE may not always get access to its intended slice.	
Observation 4:	Above solution 1 to solution 5 are all useful in support of UE slices-based cell selection and reselection purpose.
Observation 5:	For slices-based UE cell selection and reselection, operator can avoid including full slice ID in RRCrelease and system information.
Observation 6:	It is not expected that each cell in the tracking area supports the same S-NSSAI(s)
Observation 7:	Based on radio condition and on TA where UE is located, UE would select/reselect available slice, i.e., intended slice if available otherwise UE select/reselect any other slice.
Proposal 1：	In case of cell selection/reselection or MO service, UE can obtain its intended slice.
Proposal 2：	There is no need for further discussion for the following issue:
Issue 5: If the intended slice is no longer available (e.g. UE moves from Area 1 to 2), the UE behaviour may be unspecified when it has data for the intended slice while Slice 2 is initiated and ongoing (PDU session is still active).
Proposal 3：	Capture the above solution 1 to solution 5 in RAN slicing SI TR 38.832 for further evaluation
Proposal 4：	Full slice ID is not used in RCrelease and system information for UE cell selection and reselection
Proposal 5：	Partial slice ID, such as slice SST can be included in RCrelease and system information  for UE cell selection and reselection
Proposal 6：	Different cells in a tracking area can have common S-NSSAI(s), but can also support different S-NSSAI(s).
Proposal 7：	S-NSSAI can be rejected depending on which cell the UE camps on even though it is supported in the TA
Proposal 8：	RAN2 to feedback to SA2 that:
· Different cells in a tracking area can support different S-NSSAI(s)
· Based on radio condition and on TA where UE is located, UE would select/reselect available slice
· S-NSSAI can be rejected depending on which cell the UE camps on even though it is supported in the TA
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