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[bookmark: _Ref165266342]Introduction
For slice based cell reselection mechanism, in the 114-e meeting, there are four solution directions which are agreed to be further discussed. Relevant agreements on candidate solution options are as follows[1]:
[bookmark: OLE_LINK55]2: RAN2 kindly allow one more meeting cycle for understanding the necessity of Slice priority along with the following shortlisted solution directions for Idle mode mobility:
	Option 4): Slice priority first looping over slice-frequency combination
[bookmark: OLE_LINK2]	Option 5): Maximize slice support
	Option 6): Frequency priority of highest priority slice with adjustment based on actually supported slice(s) in best ranked cell, without multiple iterations of cell reselection
	Option 7): Perform legacy cell reselection mechanism based on slice specific frequency priority
And after the last RAN2 115-e meeting discussion, solution option 4 is agreed to be taken as baseline while other solutions are not excluded totally. Besides the solution options, there still remain some issues (e.g. slice group definition for cell reselection) need to be discussed and resolved. Relevant agreements made in last meeting are as follows[2]:
[bookmark: OLE_LINK18]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.
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.
Other solutions can be discussed based on company contributions (with technical analysis) next time.
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 contribution, we share our considerations on the remaining issues in slice based cell reselection, e.g. other solution options of cell reselection mechanism, the slice group definition for slice based cell reselection, etc..
Discussion
Considerations on slice based cell reselection solution options
[bookmark: OLE_LINK4]As list in the introduction, in the past discussion, there are additional three solution options for slice based cell reselection besides option 4 as follows. Considering R17 timeline, we needs to make a final decision on which solution option is selected as slice based cell reselection mechanism in this meeting. Following are our considerations on these solution options.
Option 5): Maximize slice support.
[bookmark: OLE_LINK1]This option works for the case when the supported slice info include the supported slice for frequencies but not include the slice specific reselection priority. As pointed in the WID[3], cell reselection priority per slice can be provided to UE, thus applicable scenario of option 5 is not exist.
In addition, in this option, in order to provide highest priority to one frequency, it will be required to deploy the highest number of slices on that frequency on that RA resulting in an undesirable congestion not only for data traffic but also for control traffic.
Observation 1: The applicable scenario of option 5 is invalid as it is opposite to WID and this option can result in undesirable congestion as the highest frequency needs to support maximum number of slices.
Option 6): Frequency priority of highest priority slice with adjustment based on actually supported slice(s) in best ranked cell, without multiple iterations of cell reselection.
In this option, UE is allowed to modify the frequency priority based on the actually supported slices in the best cell to ensure that UE does not lose coverage due to slice prioritization. However, as the agreement made in the 113bis-e meeting states that the criteria for determining the cell reselection priority for inter-frequency cell reselection should not be left to UE implementation, we think this option is not reasonable and will introduce unpredictable UE distribution from network side due to the frequency priority modification.
Observation 2: The applicable scenario of option 5 is invalid as it is opposite to WID and this option can result in undesirable congestion as the highest frequency needs to support maximum number of slices.
Option 7): Perform legacy cell reselection mechanism based on slice specific frequency priority.
In this option, the reselection priority determination is based on all the priorities of configured slices for each frequency. Firstly, in the past meeting, we have agreed that the intended slice is requested slices or allowed slices which UE indeed wants to use, considering configured slices whose scope is larger will introduce extra reselection evaluation. Secondly, as the frequency priority depends on the appropriate configuration on the frequency priority per configured slice, it will increase the implementation complexity for operators configuration. Besides, in this option, the slice priority is decided by gNB and implicitly provided by configuring higher priority to the frequencies which supports the higher priority slice. However, slice priority is agreed to be provided by NAS layer in the last meeting, thus there may exists slice priority collision.
Observation 3: The intended slice in option 7 is configured slice which is opposite to agreements and will introduce extra reselection evaluation. Besides, this option will increase the complexity of frequency priority per slice configuration for operator and may exists slice priority collision.
As we analyzes above, other solution options (i.e. option 5/6/7) can be excluded from the candidate solutions of slice based cell reselection mechanisms.
Proposal 1: For slice based cell reselection mechanism, RAN2 confirms to select option 4 and exclude all other options.
Slice grouping mechanism
To avoid broadcasting slice identities (S-NSSAI) in system information (due to security concern and SI size concern), RAN2 agreed to introduce a new slice grouping mechanism in slice based cell reselection and RACH configuration. 
[bookmark: OLE_LINK5]In the last meeting, for slice based RACH configuration, RAN2 discussed and agreed on a slice group concept, where a slice group consists of one or multiple slices, one slice belongs to one and only one slice group and each slice group is uniquely identified by a slice group identifier. And RAN2 assumes the signalling of such slice grouping and slice group identity would be provided to UE by NAS signalling. Relevant agreements are as follows. However, for slice based cell reselection, there is no clear agreements on the slice group definition and how it can be defined and indicated to UE. 
1	A new slice grouping mechanism is introduced for RACH configuration. One slice belongs to one and only one slice group. Slice groups are assumed to be only updated when UE does Registration Update.
2	Working assumption: The mapping between S-NSSAIs and slice groups should be configured to the UE through NAS signalling. Discuss problems for cell- vs. UE-specific signalling via post-meeting email discussion. 
It is noted that in the LS approved by post-meeting email discussion[4], the principle of slice group definition in RACH configuration is also reused for cell reselection. Thus, to avoid extra signalling overhead and spec impacts, we think it can be confirmed that the same "slice group" definition can be applied for both cell reselection and RACH configuration.
Proposal 2: To reduce extra signaling overhead and spec impacts, RAN2 confirms to adopt the same "slice group" definition for both slice based cell reselection and slice based RACH configuration.
[bookmark: OLE_LINK6][bookmark: OLE_LINK8]Other consideration: Slice based cell reselection limitation
In current cell reselection mechanism, once the target cell is decided after cell reselection evaluation, UE will perform final check on the suitability of target cell. If the target cell is suitable cell, it will be reselected, if not, some reselection limitation will be performed, e.g. the target cell or all cells on the same frequency as target cell will be excluded as candidate for 300s. By this way, UE can perform cell reselection on the lower priority frequencies or cells, and the excluded cell or frequency can be considered as candidate again after 300s.
[bookmark: OLE_LINK10]For slice based cell reselection, in current 38.304 Running CR for RAN Slicing in NR, if the highest ranked suitable cell does not support the selected slice, then the UE excludes the frequency of that cell from cell reselection with frequency priorities of the selected slice group. 
[bookmark: OLE_LINK12][bookmark: OLE_LINK11]However, considering network may re-deploy the supported slice, excluding that frequencies or cells not supporting the selected slice all the time when UE performs slice based cell reselection seems improper. Thus, we think legacy reselection limitation can also be considered in slice based cell reselection procedure, e.g. if the highest ranked suitable cell does not support the selected slice, then the UE excludes the frequency of that cell from cell reselection with frequency priorities of the selected slice group for 300s.
[bookmark: OLE_LINK7]Observation 4: As network may re-deploy the supported slices/slice groups, it seems improper that the frequencies or cells not supported the selected slice is excluded totally.
[bookmark: OLE_LINK22]Proposal 3: Legacy reselection limitation mechanism can also be considered in slice based cell reselection procedure, e.g. if the highest ranked and suitable cell does not support the selected slice, then the UE excludes the frequency of that cell from cell reselection with frequency priorities of the selected slice group for 300s.
Conclusions
During the discussion above, we have the following observations and proposals:
Observation 1: The applicable scenario of option 5 is invalid as it is opposite to WID and this option can result in undesirable congestion as the highest frequency needs to support maximum number of slices.
[bookmark: _GoBack]Observation 2: The applicable scenario of option 5 is invalid as it is opposite to WID and this option can result in undesirable congestion as the highest frequency needs to support maximum number of slices.
Observation 3: The intended slice in option 7 is configured slice which is opposite to agreements and will introduce extra reselection evaluation. Besides, this option will increase the complexity of frequency priority per slice configuration for operator and may exists slice priority collision.
Observation 4: As network may re-deploy the supported slices/slice groups, it seems improper that the frequencies or cells not supported the selected slice is excluded totally.

Proposal 1: For slice based cell reselection mechanism, RAN2 confirms to select option 4 and exclude all other options.
Proposal 2: To reduce extra signaling overhead and spec impacts, RAN2 confirms to adopt the same "slice group" definition for both slice based cell reselection and slice based RACH configuration.
Proposal 3: Legacy reselection limitation mechanism can also be considered in slice based cell reselection procedure, e.g. if the highest ranked and suitable cell does not support the selected slice, then the UE excludes the frequency of that cell from cell reselection with frequency priorities of the selected slice group for 300s.
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