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Introduction 
In the last RAN2 meeting, RAN2 agreed to the following working assumption:
· 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 also discuss how to achieve proposal A without formula.
Discussion
Proposal A without formula
The formula for Proposal A is as follow for determining the frequency priority of a frequency
SliceBasedReselectionPriority = slicePriority * MaxReselectionPriorityValue + SliceReselectionPriority 
where slicePriority is the priority of the slice and is provided as part of the Slice list from NAS, MaxReselectionPriorityValue is a fix constant with value larger than the max cell reselection priority and the sliceReselectionPriority is the frequency priority of the highest prioritized slice for which the UE have received either via the SIB or RRC release.  
RAN2 took a working assumption last meeting to use the format of proposal A to capture slice based cell reselection. Intel supports the working assumption to adopt the format of proposal A as it has least impact to the current specifications conceptually, in terms of implementation and testing, and also in terms of the specification changes needed.  
Observation #1: Proposal A approach has least impact to the current specifications conceptually, in terms of implementation and testing, and also in terms of the specification changes needed.
Many companies did not want to use the formula contained in proposal A.  Hence the working assumption also contains a requirement to replace the formula with some other appropriate text. 
To avoid using the formula, we look in a bit more detail at the intention behind the formula.  The formula multiplies the frequency priority for a slice with the slice priority giving the highest value to the frequency priorities of the highest priority slice.  The next highest priority slice is considered next and so on.  Essentially, it gives a numerical value to the frequency priorities, based on the order of slice priorities.  The same end result can be achieved without a numerical value as such by simply creating an ordered list of frequencies based on the frequency priority of an ordered list of slice priority.  
Observation #2: The formula in proposal A can be replaced by corresponding text that provides an ordered list of frequencies based on the frequency priority and ordered list of slice priority. 
Based on this observation, it is possible to agree on working assumption to adopt Proposal A without the formula.
Proposal #1: Agree on working assumption to adopt Proposal A without the formula
Frequency priority for frequencies and RATs not included in slice based reselection priority
Another aspect to consider is how to handle the frequencies and RATs that are not part of the slice based priority allocation.  One option is not to consider them at all for cell reselection similar to frequencies that are not assigned priority in legacy mechanism.  The problem with this approach is that if the slice priority frequencies are not available, then UE will be out of coverage even if other frequencies/RATs are available unless a mechanism is introduced to fall back to legacy priority for this case.  Another option is to consider them lower priority than slice based priority – that is consider them at the bottom of the ordered list.  This list can be ordered at the bottom in the legacy priority order to achieve the same result in a simple way.  The limitation of this approach is that it is not possible to provide a higher priority for an inter-RAT frequency even when only eMBB slice is available.  However, this limitation is difficult to get around with the approach in proposal A without a different approach to slice based priority allocation.  
Proposal #2: Frequencies and inter-RATs are considered at the bottom of the list (lower priority than the frequencies that have a slice based priority) in the order of legacy priority.
A consequence of this proposal is that UE has to consider both the slice based priority and the legacy frequency priority together.  That is, allocation of slice based priority should not result in UE ignoring the legacy frequency information completely.  This is so even if the slice based priority is assigned also by dedicated signalling.
Proposal #3: If proposal #2 is agreed, legacy frequency priority in SIB should is still considered when slice based priority is provided in SIB or dedicated signalling.
Handling the scenario when the highest priority slice on the frequency is not available in the overlapping cell
Another aspect to consider is the scenario where the highest priority slice is not actually available on the highest ranked cell in the highest priority frequency.  This could be as in the Figure below at TA borders due to unequal coverage of the cells in different frequency.  While the highest priority slice is advertised as available is in fact not available on the cell overlapping the UE location due to unequal coverage of the two cells.


Figure showing cell reselection when the cells supporting different slices are not perfectly overlapping

When the UE is in location A, it should not ideally select F1as the highest priority slice is not available on F1 in that location.  While the UE is location A, that is, the overlapping cell in F1 is cell 3 that does not support the highest priority slice(slice 1), it should down prioritise the frequency F1.  To make this possible without having to read the SIB of cell 3 while camping on F2, the slice availability of cell 2 and cell 3 should be made available in cell 11.  This is already agreed. Based on this, UE is aware that the highest priority slice is not available in the overlapping cell 3 in location A.  UE should then apply the frequency priority of the highest priority slice available in the cell 3.  This will effectively down prioritise frequency F1 in location A.  Barring frequency F1 when the highest priority slice is not available in cell 3 for a period of time can result in unnecessary loss of coverage if no other frequency is available.
Proposal #4: If cell level slice information is available and the highest expected slice on the highest frequency is not available in the highest ranked cell of that frequency, rearrange the frequency in the ordered list according to the frequency priority order for highest priority slice actually available on the cell.
When UE moves from location A to location B, where the highest priority slice (slice 1) indeed becomes available on frequency F1 in cell 2, UE should ideally reselect F1.  To do it, UE must be aware that it in coverage area of cell 2 and to do so, it must be measuring frequency F1.  
Option 1: When the highest ranked cell changes on F1 to cell 2.  For this, UE has to continuously measure frequency F1 and assigns priority to F1 based on the slice availability at cell level on F1.  But it may not be doing continuous measurements on F1 based on the measurement criteria/frequency priority of F1 and this could require additional measurements on F1.
Option 2: Use timer based handling and reassign the original priority to F1 after say, 300s.  This could result in the UE reattempting to measure F1 after the 300s and may assign higher priority to F1 depending on whether Cell 2 or cell 3 is the highest rank cell on F1.
Considering the simplicity and reasonable performance of option 2, it is proposed:
Proposal #5: UE shall re-assign the default frequency priority order for that frequency according to the highest priority slice available on the frequency after 300s.
Summary and proposals
This document discussed the details on how to specify slice based cell reselection based on proposal A that was the working assumption in last RAN2 meeting.  The following observations and proposals were made:

Observation #1: Proposal A approach has least impact to the current specifications conceptually, in terms of implementation and testing, and also in terms of the specification changes needed.
Observation #2: The formula in proposal A can be replaced by corresponding text that provides an ordered list of frequencies based on the frequency priority and ordered list of slice priority. 
Proposal #1: Agree on working assumption to adopt Proposal A without the formula
Proposal #2: Frequencies and inter-RATs are considered at the bottom of the list (lower priority than the frequencies that have a slice based priority) in the order of legacy priority.
Proposal #3: If proposal #2 is agreed, legacy frequency priority in SIB should is still considered when slice based priority is provided in SIB or dedicated signalling.
Proposal #4: If cell level slice information is available and the highest expected slice on the highest frequency is not available in the highest ranked cell of that frequency, rearrange the frequency in the ordered list according to the frequency priority order for highest priority slice actually available on the cell.
Proposal #5: UE shall re-assign the default frequency priority order for that frequency according to the highest priority slice available on the frequency after 300s.
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