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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
In last RAN2 meeting, in order to address the long latency concern from iterations, the following was agreed.
Working assumption: We go with proposal A without formula, e.g. as proposed by Samsung or Apple. Exact details to be worked out for the next meeting.
In this contribution, we would like to analyse several relevant aspects.
Issue 1: open issue 3.2 in [2] 
	OI 3.2: In case prioritised slice is not supported in the highest ranked cell on the target frequency, what’s the UE behaviour, e.g., uses legacy frequency priority or recalculate frequency priority?
	Email discussion [Post116-e][242][Slicing]
	Suggest to have both offline and online discussion. Company tdocs with additional details are invited.



The concerned scenario in OI 3.2 is at TA boundary where some of neighbour cells on one frequency do not support the slice(s)/slice group(s) which are supposedly supported by the frequency. 
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Fig. 1 – TA boundary deployment

For example, for UE in TA1 Cell A/B, TA2 Cell A which does not support the corresponding slice might be the highest ranked cell on the same frequency. The OI 3.2 proposal is to reduce the frequency priority. That is to say, UE afterwards will perform RRM measurement on this frequency according to the new low priority. There would be a risk that UE may not find out the TA1 Cell B/C/D in time when it moves around to another geographical location.
Our proposal is UE should not change the frequency priority if the highest ranked cell on the target frequency does not support the prioritized slice. What UE needs to do is to continue with the slice based cell re-selection procedure to next frequency. It’s observed that one concern on this approach is UE may get into any cell selection state. To our understanding, UE will eventually perform legacy cell re-selection on frequencies which do not support slices if all slice based frequencies failed. Thus, we don’t think this approach leads to any cell selection state more easily than the other approach of reducing the candidate frequency priority.
Proposal 1: In case prioritized slice is not supported in the highest ranked cell on the target frequency, UE continues with the slice based cell re-selection procedure to next frequency.
Issue 2: Duplicated frequency
In our previous contribution [3], one example copied below was provided to illustrate that the same frequency should be kept in the frequency pool created by the UE. It can be seen that there are three copies of F1 in the frequency pool created. The reason is UE should not drop F1 when it starts to consider frequencies supporting slice 2. 
	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. 
{ {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 2: UE creates the candidate frequency pool for all intended slices. The same frequency can be duplicated multiple times for different slices it supports.
3	Conclusions
Based on the discussion above, we have the following observations and proposals.
Proposal 1: In case prioritized slice is not supported in the highest ranked cell on the target frequency, UE continues with the slice based cell re-selection procedure to next frequency.
Proposal 2: UE creates the candidate frequency pool for all intended slices. The same frequency can be duplicated multiple times for different slices it supports.
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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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