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1	Introduction 
RAN slicing WID [1] is agreed in RAN#91 meeting, with one objective shown below.
1. [bookmark: _Hlk65847660]Support slice based cell reselection, specify mechanisms and signalling including [RAN2]
a. To assist cell reselection, broadcast the supported slice info of the current cell and neighbour cells, and cell reselection priority per slice in system information message. 
b. To assist cell reselection, include slice info (with similar information as in SI message) in RRCRelease message. 
2   Discussion
During previous discussion, it was agreed on Solution 4 in RAN2#115 meeting. Current running CR [2] shows the solution:
	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.



From the previous discussion in last RAN2 meeting, there were major concerns on the long latency caused by iteration from high priority slice to low priority slice. The major contributor on latency is the sequential mandatory RRM measurement on each candidate frequency set. Main reason is the candidate frequency set for other slices except for the current selected slice in NAS is not available in AS layer. Thus UE cannot perform RRM measurement on all frequencies in advance.
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Fig. 1 – Slice iteration procedure
Observation 1: The long latency in Solution 4 comes from that the candidate frequencies generated are only for one slice. Therefore RRM measurement on other frequencies can not be performed in advance. 
From our understanding, this problem can be addressed if UE can generate the candidate frequency pool in advance. Similar idea was also raised in [3]. Below is an example to illustrate how it can work.
	In slice based frequency configuration which is common inside a TA:
F1: supports slice 1 (priority 8), slice 2 (priority 7)
F2: supports slice 2 (priority 7)
F3: supports slice 2 (priority 8)
UE1: intended slices 1 and 2, with slice 1 as the highest priority. 
Note: The frequency priority configuration remains unchanged if it does not perform cell re-selection.


Case: UE1 currently camps on F2 cell and current camping cell supports slice 2 (otherwise the frequency configuration would change).
For UE1, the frequency pool would be as below. Note that the same frequency in different ranks should NOT be removed. For example, the F1 for slice 2 should be kept in the candidate frequency pool. Otherwise when UE goes to the second rank supporting slice 2, UE would not consider F1.
{ {F1},  {F3(priority 8), F1 (priority 7), F2(priority 7)},  {F1, F2}  }
{}: frequency rank associated with highest slice (slice 1)
{}: frequency rank associated with the second highest slice (slice 2) (Note that F1 is put with higher priority than F2 since F1 supports more intended slices)
{}: frequency rank associated with legacy frequencies
F2 (priority 7): serving frequency’s priority
When UE performs RRM measurement, F1, F3 are considered as frequencies with higher priority. 
Note: How UE handles RRM is up to UE implementation, when it comes to the multiple copies of the same frequency.

Proposal 1: Modify the text proposal for Solution 4.
1) Solution 4 is kept without changing the main framework.
2) Makes it possible that UE can generate the candidate frequency pool for all slices in the first beginning, to avoid performing the iteration when a new slice is selected.
Proposal 2: If multiple frequencies supporting one slice are configured with the same frequency priority, UE can prioritize the one supporting the largest number of intended S-NSSAI(s).
3	Conclusions
Based on the discussion above, we have the following observations and proposals.
Proposal 1: Modify the text proposal for Solution 4.
1) Solution 4 is kept without changing the main framework.
2) Makes it possible that UE can generate the candidate frequency pool for all slices in the first beginning, to avoid performing iteration.
Proposal 2: If multiple frequencies supporting one slice are configured with the same frequency priority, UE can prioritize the one supporting the largest number of intended S-NSSAI(s).
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[bookmark: _Toc20610847][bookmark: _Toc37298567][bookmark: _Toc46502329][bookmark: _Toc52749306][bookmark: _Toc76506097]5.2.4.X	 Slice-based cell reselection
The slice-based cell reselection procedure is the following: 
UE selects the highest priority slice or slice group among the slice(s) and slice group(s) indicated by NAS, supported on at least one frequency present in the slice reselection information. For the selected slice or slice group UE assigns frequency priority to each of this slice’s supporting frequency from the slice reselection information. Then, starting with the highest priority frequency, for each supporting frequency of the selected slice or slice group, UE performs cell search and selects the highest ranked and suitable cell as candidate for camping according to clauses 5.2.4.5 and 5.2.4.6. UE camps on the highest ranked and suitable cell if it supports the selected slice. If no such cell is found, the UE goes on to select the next lower priority slice or slice group among the slice(s) and slice group(s) priorities indicated by NAS, which is supported on at least one frequency present in the slice reselection information and repeats the procedure and while doing so, the UE may use stored slice information and measurements from immediate past to minimize measurements.
Editor’s Note: Among the frequencies supporting the same slice(s) or slice group(s) with same frequency priority, a frequency supporting maximum slices may be prioritized by a UE.
Editor’s Note: It is FFS how UE decides if the highest ranked and suitable cell supports the selected slice or not.
If the slice-based cell reselection does not lead to a cell reselection, the UE shall consider reselection based on cellReselectionPriority and slice-based cell reselection shall not be used until one of “Slice reselection information” or “slice and/ or slice group priorities received from NAS” has changed.
Per slice priority or slice group priority provided by NAS, UE creates a frequency ranking list based on the frequencies supported by the slice where the list of highest prioritized slice or slice group has priority over the next prioritized slice or slice group, and so on. The frequencies in the frequency ranking list are ordered by priority where the highest priority is ranked first, the second highest priority is ranked second, and so on. A final single frequency ranked list to be considered by the UE is created from the concatenation of each individual slice or slice group frequency ranked list. The final frequency ranked list may contain the same frequency more than once. Per slice or slice group, the priority of each frequency is determined by the slice frequency priority for NR frequencies received in RRCRelease or in the system information messages.
UE performs cell evaluation starting from highest ranked frequency to lowest ranked frequency list, and camps on the highest ranked and suitable cell if it supports the highest priority slice on that frequency rank.
Note 1: Among the frequencies supporting the same slice(s) or slice group(s) with same frequency priority, the frequency supporting maximum intended slices may be prioritized.
Note 2: The frequencies configured in legacy manner are considered to be in the last rank. When UE performs cell search on frequencies in this rank, legacy cell re-selection procedure should be followed.
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