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1. Introduction
Based on the discussions in RAN2#115e [1] the following steps were reached for the slice specific cell reselection: 
Agreements (RAN2#115e)
· 2
Following is taken as the baseline for Solution Option 4:

The “slice info” (for a single slice or slice group) agreed to be provided to the UE in the last RAN2 meeting using both broadcast and dedicated signaling are provided for the serving as well as neighbouring frequencies. The following steps are used for slice based cell (re)selection in AS:

Step 0: NAS layer at UE provides slice information to AS layer at UE, including slice priorities. 

Step 1: AS sorts slices in priority order starting with highest priority slice.
Step 2: Select slices in priority order starting with the highest priority slice.

Step 3: For the selected slice assign priority to frequencies received from network.

Step 4: Starting with the highest priority frequency, perform measurements (same as legacy).
Step 5: If the highest ranked cell is suitable (as defined in 38.304) and supports the selected slice in step 2 then camp on the cell and exit this sequence of operation; FFS: How the UE determines whether the highest ranked cell supports the selected slice.
Step 6: If there are remaining frequencies then go back to step 4.

Step 7: FFS: If the end of the slice list has not been reached go back to step 2.

Step 8: Perform legacy cell reselection.

· 1: Solution Option 4 is selected for further work i.e., resolve the FFSs, send any required LSs and consequently start to draft specification CRs.
In this contribution, the two FFSs in Step 5 and Step 7 are discussed. 
2. Discussion 
FFS in Step 5 
RAN2 left FFS in Step 5 as follows [1]: 

Step 5: If the highest ranked cell is suitable (as defined in 38.304) and supports the selected slice in step 2 then camp on the cell and exit this sequence of operation; FFS: How the UE determines whether the highest ranked cell supports the selected slice.
RAN2#113bis-e agreed to align with SA2’s assumption (i.e. the homogeneous deployment in a TA) as highlighted below [2]: 
Agreements (RAN2#113-bis-e)
1
RAN2 aligns with SA2 assumption that support of slices in a TA is homogenous also for Rel-17 (i.e. all cells within a TA supports the same slice availability). If SA2 decides to support heterogeneous deployments, RAN2 can revisit this. 
The homogeneous deployment means that the allowed slice(s) is always available in all cells within the TA. On the other hand, TR 38.832 identified many issues related to the resource shortage, e.g., “Issue 4: If the serving cell is unable to support the requested slices, the serving cell may need to perform handover to a cell supporting the requested slices or release the RRC connection.” [3] So, the slice(s) would be temporally unavailable in a cell due to high load even though the assumption with homogeneous deployment is that all cells within a TA would provide the slice(s).
Observation 1 The slice(s) may be temporally unavailable in cells even if the homogeneous deployment is assumed. 

In light of Observation 1, the UE in IDLE/INACTIVE needs to know whether the highest ranked cell supports the selected slice in the slice-specific cell reselection procedure, i.e., FFS in Step 5.
If the serving cell broadcasts the supported slice information of neighbour cells, the UE may use it to determine whether the highest ranked cell supports the selected slice, without acquiring the system information directly from the neighbour cell.

Therefore, the supported slice information of neighbour cells should be optionally broadcasted, and consequently, it was agreed in RAN2#116-e as below [4] :
Agreements (RAN2#116e)

A serving cell can provide slice support of neighbour cells.
The above agreement means the UE does not need to acquire the system information of neighbour cell during the slice-specific cell reselection procedure, in order to determine whether the highest ranked cell supports the selected slice. This will also result in more UE power saving and for the quick completion of cell reselection.
Proposal 1 RAN2 should agree that the UE determines whether the highest ranked cell supports the selected slice, according to the supported slice information provided by serving cell. 
Regarding the supported slice information, it may be straightforward to assume that PCI (Physical Cell ID) of the neighbour cells per supported slice(s) will be provided by the serving cell. On the other hand, there may be temporally situations when a cell cannot support a particular slice(s), even if the network intends to support homogeneous deployment for all the slices, as in Observation 1. So, it may be more efficient to broadcast PCI per unsupported slice(s).
Proposal 2 RAN2 should discuss whether UE may be provided with the cell IDs per unsupported slice(s) via SIB or RRC Release. 
Adding 1-bit information in SIB1 
If Proposal 2 is agreeable, the cell ID(s), which does not support slice(s), is provided together with the mapping between slices and frequency priorities, from the UE’s serving cell. As intended in TR 38.832, the neighbour cell information is optionally provided [3], so it may not always be broadcasted. In addition, the neighbour cell information may not follow the up-to-date condition, e.g., if the unsupported slice in neighbour cell is changed). In these cases, the UE may not determine accurately whether the highest ranked cell supports the selected slice in Step 5, e.g., an intended slice is actually not supported in the highest ranked cell. To avoid this situation, the UE may always have to acquire SIB to confirm current status of the highest ranked cell in Step 5, but it’s undesirable since SIB acquisition takes a long time and consumes excessive power at the UE. Furthermore, it would be beneficial for the current cell to indicate whether neighbour cell information is being broadcasted using SIB1, to assist the UE to determine whether it needs to acquire additional information from SIB.
Observation 2 The slice information of neighbour cell is not always broadcasted or may not always be up-to-date. 
Proposal 3 RAN2 should discuss whether to introduce 1-bit information in SIB1, which indicates whether this cell currently broadcasts neighbour cell information. 
In this case, it would be beneficial to introduce another 1-bit information in SIB 1, which informs the UE of whether there is currently any restriction on at least one slice, e.g., the cell has at least one unsupported slice. This will enable the UE to know whether the highest ranked cell has some restriction on slice support in Step 5. Therefore, the UE does not always need to acquire SIB and the UE only has to acquire SIB when the cell has an unsupported slice. So, RAN2 should discuss the additional 1-bit information in SIB1. 
Proposal 4 RAN2 should discuss whether to introduce 1-bit information in SIB1 which indicates whether this cell currently restricts its own slice usage, e.g., it has at least one unsupported slice. 
FFS in Step 7 

RAN2 left FFS in Step 7 as follows [1]: 

Step 7: FFS: If the end of the slice list has not been reached go back to step 2.
As in Observation 1, the case where the highest ranked cell does not support the selected slice in Step 5 should be further considered. In this case, the UE aims to reselect a cell on the next priority frequency as in Step 6, if there are still remaining frequencies. At Step 7, if the UE cannot reselect any cell for the selected slice, the UE may select the next priority slice for the slice-specific cell reselection. 
Considering the UE can access multiple slices simultaneously, there may be multiple intended slices provided by NAS. In addition, it’s preferable for the UE to reselect a cell supporting an intended slice even if the slice is not the highest priority, comparing to a cell which may not support any intended slice as result of legacy cell reselection procedure. In this sense, it’s straightforward that the UE is allowed to select a slice which is not the highest priority slice. 
Proposal 5 RAN2 should agree that the UE is allowed to select a slice which is not the highest priority; thus, to remove FFS from Step 7. 
3. Conclusion
In this contribution, the cell reselection FFSs for RAN slicing are discussed. Some initial considerations with solution approaches are provided.  RAN2 is kindly asked to take into account the observations and proposals below: 
Observation 1
The slice(s) may be temporally unavailable in cells even if the homogeneous deployment is assumed.
Proposal 1
RAN2 should agree that the UE determines whether the highest ranked cell supports the selected slice, according to the supported slice information provided by serving cell.
Proposal 2
RAN2 should discuss whether UE may be provided with the cell IDs per unsupported slice(s) via SIB or RRC Release.
Observation 2
The slice information of neighbour cell is not always broadcasted or may not always be up-to-date.
Proposal 3
RAN2 should discuss whether to introduce 1-bit information in SIB1, which indicates whether this cell currently broadcasts neighbour cell information.
Proposal 4
RAN2 should discuss whether to introduce 1-bit information in SIB1 which indicates whether this cell currently restricts its own slice usage, e.g., it has at least one unsupported slice.
Proposal 5
RAN2 should agree that the UE is allowed to select a slice which is not the highest priority; thus, to remove FFS from Step 7.
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