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1 Introduction
For cell reselection, the agreement achieved in RAN2 #115e meeting for RAN slicing are as follows: 
	1. RAN2 needs to check with SA2/ CT1 if it is alright for AS to expect to receive slice list as well as slice priority information from NAS for cell (re)selection. Ask about both slices and slice groups.
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 neighboring 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.
3. Other solutions can be discussed based on company contributions (with technical analysis) next time.
4. After online session, it was noted that the solution 4 FFSs were not resolved. Email discussion is assigned to try to tackle those (as they may involve LS to RAN4).


In this paper, we will continue discuss on the remaining issues of slice based cell reselection.
2 Discussion
2.1 Discussion on slice group
In order to handle security and payload size issues, slice group mechanism has been proposed and used for slice-specific cell reselection and slice-specific RACH. A new concern is also arising that whether the same slice group definition is used for cell reselection and RACH.
From our views, the same slice group should be used. One intention of introducing slice group is to reduce payload size. However, if different slice groups are used, it means different slice group configurations should be indicated to UE, which may cause signaling overhead and violates the original purpose. Moreover, it is complex to UE and may confuse UE the mapping of S-NSSAI and slice group. On the contrary, if the same slice group is used, the above problems can be avoided. Thus, the same slice group definition is more reasonable. 
Proposal 1: The same "slice group" definition is used for cell reselection and RACH. 
2.2 The enhancement to slice specific cell reselection
In RAN2 #115e meeting, the option 4 is agreed as a baseline to slice specific cell reselection. One FFS of option 4 is step 7 (i.e., If the end of the slice list has not been reached go back to step 2). 
During offline discussion, the concern of step 7 is whether the measurements of frequencies can be assumed valid for the next iteration(s). Some companies think if RAN4 confirms that the measurement can be reused, the step 7 can be reserved. However, the frequencies of previous selected slice A may not exactly overlap the frequencies of next selected slice B. In this case, the new frequencies still need to be measured. 
Thus, we can see that the multiple iterations may consume pretty much time if go back to step 2, which violates the intention of fast access. And we already have a loop in step 6 which is enough. From our perspective, the UE does best effort to find a cell but excessive optimization should also be avoided.
Proposal 2: In order to accelerate the speed of slice specific cell reselection, the Step 7 is not needed.
According to the description of the step 5, the highest ranked and suitable cell will be selected following the legacy measurement. In fact, the UE may not select the cell with the highest R value. Once rangeToBestCell is configured, the UE will select the cell with maximum number of beams. However, the selected cell may not support the selected slice. It is because we only consider the cell radio quality in step 5. Without consideration of the selected slice, the UE may still need to measure next frequency cells, which may delay cell reselection. 
One optimization to step 5 could be considered that if rangeToBestCell is configured, the UE needs to reselect the cell with the maximum number of good beams among the cells supporting the selected slice and whose R value is within rangeToBestCell of the R value of the highest ranked cell. In this way, the probability of the selected cell supporting the selected slice will increase. This can avoid the measurement of the next frequency and reduce the delay of cell reselection. And if there is no such cell supporting the selected slice, the cell will be selected according to legacy method.
Proposal 3: If rangeToBestCell is configured, the UE needs to reselect the cell with the maximum number of good beams among the cells supporting the selected slices and whose R value is within rangeToBestCell of the R value of the highest ranked cell.
2.3 The enhancement to RRCRelease message for slice
In RAN2 #113e, it is agreed to include similar slice info as in SI message in RRCRelease message to assist cell reselection. But RRCRelease message is quite different from SIB. The latter is cell level, not protected by security mechanisms, and could carry limited size of info. However, the former is UE-specific, protected by security mechanisms, and the amount of data it could carry is not as limited as in system message, which also makes it more flexible than system message. 
Considering the above differences, we would prefer to include more detailed slice info in RRCRelease message. For example, a UE could receive the RRCRelease message which contains the UE-specific slice based cell reselection priorities per slice. With the help of the detailed slice info in RRCRelease message, a more suitable cell will be re-selected by the UE. 
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Proposal 4: Slice info in RRCRelease message could be more detailed info than in SIB, e.g., supported slices of serving cell and neighboring cells, and frequency priority per slice. 
As for cell reselection described in below figure, the slice deployment strategy of geographical location 2 is different from location 1. If an UE has received the dedicated signaling in geographical location 1, it will apply the priority info indicated in dedicated signaling until dedicated timer (e.g. T320-like timer) expires. Due to dedicated priority will always overwrites the priorities indicated in SIB. Thus even if gNB broadcast priorities info in geographical location 2, UE may choose an inappropriate frequency cell before dedicated timer expires when moves from location 1 to location 2. 


Observation 1: The slice related info provided in RRCRelease message may overwrite the info indicated in SIB.
From our point of views, the problem is that cell reselection priority in RRCRelease message remains valid before T320-like timer expires, which may confuse UE for cell reselection in location 2. The enhancement to RRCRelease message should be considered.  
A simple and straightforward method is to limit the valid area of slice related cell reselection info in RRCRelease message. In this way, UE will be allowed to use dedicated priority only in location 1. When the UE moves to the location 2, it will apply the dedicated priority configured for location 2 or the slice related info broadcast in SI for the cell reselection.
Proposal 5: The valid area associated with slice-based frequency priority is introduced in RRCRelease message to handle SIB overwritten issue.
3 Conclusion
In this contribution we discussed and analyzed the slice based cell reselection, and made the following observations and proposals:
Observation 1: The slice related info provided in RRCRelease message may overwrite the info indicated in SIB.
Proposal 1: The same "slice group" definition is used for cell reselection and RACH.
Proposal 2: In order to accelerate the speed of slice specific cell reselection, the Step 7 is not needed.
Proposal 3: If rangeToBestCell is configured, the UE needs to reselect the cell with the maximum number of good beams among the cells supporting the selected slices and whose R value is within rangeToBestCell of the R value of the highest ranked cell.
Proposal 4: Slice info in RRCRelease message could be more detailed info than in SIB, e.g., supported slices of serving cell and neighboring cells, and frequency priority per slice.
Proposal 5: The valid area associated with slice-based frequency priority is introduced in RRCRelease message to handle SIB overwritten issue.
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