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1. introduction  
In this contribution, we will share our opinion on distance-based cell reselection, which is captured as an editor note as following in TS38.304:
Editor’s note: Distance based cell reselection criteria for quasi-earth fixed cell is supported.
2. Discussion 
Distance-based cell reselection has not been concluded after lengthy discussion in the past. During last meeting, 3 options in details were listed: 
	Option 1: Introduce a distance threshold. Cell ranked on R-criterion first and then the distance threshold applies to down scope the candidate cells for reselection.
Step 1: UE perform cell ranking based on the R-criterion.
Step 2: Among the highest ranked N cells:
· For cells provided with reference location: only those whose distance to UE shorter than the distance threshold will be considered by UE as candidate cells.
· For cells not provided with reference location:
· Alt.1: Not considered as candidate cell for reselection
· Alt.2: Considered as candidate cell for reselection
Step 3: Among all the candidate cells decided by on the distance threshold in step 2, UE reselect to the highest ranked cell based on R-criterion.

Option 2: Introduce a distance threshold. Distance threshold applies to decide the candidate cells and then rank the candidate cells based on R-criterion to decide the target cel for reselection.
Step 1:
· For cells provided with reference location: UE evaluate the distance to neighbor cell reference location and only consider cells whose distance to UE are shorter than the threshold to be candidate cells for cell ranking
· For cells not provided with reference location:
· Alt.1: Not considered as candidate cell for reselection
· Alt.2: Considered as candidate cell for reselection
Step 2: UE perform cell ranking on candidate cells decided in step 1 according to R-criterion.
Step 3: UE reselect to the highest ranked cell.

Option 3: Cell ranked on R-criterion first and then the distance criteria applies to decide the target cell for reselection.
Step 1: UE perform cell ranking based on the R-criterion.
Step 2: Among the highest ranked N cells:
· For cells provided with reference location, UE reselect to the cell with the smallest distance to the cell’s reference location.
· For cells not provided with reference location, UE reselect to the highest ranked cell based on R-criterion.



In our understanding, option 3 should be excluded at first, because it would result in two candidate cells to reselect to: 1) the cell with the smallest distance 2) the highest ranked cell among the cell not having distance information available. UE will be confused which one of these two cells should be selected eventually. It is also difficult to further specify a rule to choose between these two cells, since they are not comparable.  Moreover, it is safer to select a cell with highest signal strength instead of with shortest distance.
For both option1 and option2, one question is whether to consider the cell not provided with reference location as candidate cell for reselection.  UE location may not be always available, it is the same that ephemeris information of a detectable neighbouring cell may not be always available. Simply ignoring these cell would result in selecting to a cell not the best one. 
Proposal 1: the cell not provided with reference location shall be considered as candidate cell for cell reselection
There is not fundamental difference between option 1 and option 2, because we do not need to specify whether UE shall perform cell ranking based on the R-criterion first, or UE shall down scope the candidate cell based on distance threshold. Regardless the order the result will be the same. 
Proposal 2: Introduce a distance threshold to down scope the candidate cells for reselection.  
Proposal 3: Discuss the text proposal in section 4 where the order of down scoping and cell ranking is not specified and left to UE implementation.

3. Conclusion
In this contribution, regarding distance-based cell reselection, we propose: 

Proposal 1: the cell not provided with reference location shall be considered as candidate cell for cell reselection
Proposal 2: Introduce a distance threshold to down scope the candidate cells for reselection.  
Proposal 3: Discuss the text proposal in section 4 where the order of down scoping and cell ranking is not specified and left to UE implementation.

4. Text proposal
TS38.304

[bookmark: _Toc29245211][bookmark: _Toc37298557][bookmark: _Toc46502319][bookmark: _Toc52749296][bookmark: _Toc90590079] 5.2.4.5 	NR Inter-frequency and inter-RAT Cell Reselection criteria
If threshServingLowQ is broadcast in system information and more than 1 second has elapsed since the UE camped on the current serving cell, cell reselection to a cell on a higher priority NR frequency or inter-RAT frequency than the serving frequency shall be performed if:
· A cell of a higher priority NR or EUTRAN RAT/frequency fulfils Squal > ThreshX, HighQ during a time interval TreselectionRAT; and
· the distance from UE to the new cell is less than distanceThreshNeighbouring , if distanceThreshNeighbouring is broadcasted in SIBx, and if UE support location-based cell reselection and has valid distance information to the new cell
Otherwise, cell reselection to a cell on a higher priority NR frequency or inter-RAT frequency than the serving frequency shall be performed if:
· A cell of a higher priority RAT/ frequency fulfils Srxlev > ThreshX, HighP during a time interval TreselectionRAT; and
· More than 1 second has elapsed since the UE camped on the current serving cell; and.
· the distance from UE to the new cell is less than distanceThreshNeighbouring , if distanceThreshNeighbouring is broadcasted in SIBx, and if UE support location-based cell reselection and has valid distance information to the new cell
Cell reselection to a cell on an equal priority NR frequency shall be based on ranking for intra-frequency cell reselection as defined in clause 5.2.4.6.
If threshServingLowQ is broadcast in system information and more than 1 second has elapsed since the UE camped on the current serving cell, cell reselection to a cell on a lower priority NR frequency or inter-RAT frequency than the serving frequency shall be performed if:
· The serving cell fulfils Squal < ThreshServing, LowQ and a cell of a lower priority NR or E-UTRAN RAT/ frequency fulfils Squal > ThreshX, LowQ during a time interval TreselectionRAT.
· the distance from UE to the new cell is less than distanceThreshNeighbouring , if distanceThreshNeighbouring is broadcasted in SIBx, and if UE support location-based cell reselection and has valid distance information to the new cell.
Otherwise, cell reselection to a cell on a lower priority NR frequency or inter-RAT frequency than the serving frequency shall be performed if:
· The serving cell fulfils Srxlev < ThreshServing, LowP and a cell of a lower priority RAT/ frequency fulfils Srxlev > ThreshX, LowP during a time interval TreselectionRAT; and
· More than 1 second has elapsed since the UE camped on the current serving cell.
· the distance from UE to the new cell is less than distanceThreshNeighbouring , if distanceThreshNeighbouring is broadcasted in SIBx, and if UE support location-based cell reselection and has valid distance information to the new cell.
For a UE performing slice-based cell reselection if a cell fulfils the above criteria for cell reselection based on re-selection priority for the frequency and slice group derived according to clause 5.2.4.11, but this cell does not support the slice group (see clause 5.2.4.11), the UE shall re-derive a re-selection priority for the frequency by considering the slice group(s) supported by this cell (rather than those of the corresponding NR frequency) according to clause 5.2.4.11. This reselection priority shall be used until the highest ranked cell changes on the frequency, or new slice or slice group priorities are received from NAS. UE shall ensure the cell reselection criteria above are fulfilled based on the newly derived priorities.
[bookmark: _Hlk97810000]Editor’s note: Can be re-checked if there are still problems with UE measurements.
Cell reselection to a higher priority RAT/frequency shall take precedence over a lower priority RAT/frequency if multiple cells of different priorities fulfil the cell reselection criteria.
If more than one cell meets the above criteria, the UE shall reselect a cell as follows:
· If the highest-priority frequency is an NR frequency, the highest ranked cell among the cells on the highest priority frequency(ies) meeting the criteria according to clause 5.2.4.6;
· If the highest-priority frequency is from another RAT, the strongest cell among the cells on the highest priority frequency(ies) meeting the criteria of that RAT.
[bookmark: _Toc29245212][bookmark: _Toc37298558][bookmark: _Toc46502320][bookmark: _Toc52749297][bookmark: _Toc90590080]5.2.4.6	Intra-frequency and equal priority inter-frequency Cell Reselection criteria
The cell-ranking criterion Rs for serving cell and Rn for neighbouring cells is defined by:
	Rs = Qmeas,s +Qhyst - Qoffsettemp
Rn = Qmeas,n -Qoffset - Qoffsettemp


where:
	Qmeas
	RSRP measurement quantity used in cell reselections.

	Qoffset
	For intra-frequency: Equals to Qoffsets,n, if Qoffsets,n is valid, otherwise this equals to zero.
For inter-frequency: Equals to Qoffsets,n plus Qoffsetfrequency, if Qoffsets,n is valid, otherwise this equals to Qoffsetfrequency.

	Qoffsettemp
	Offset temporarily applied to a cell as specified in TS 38.331 [3].



The UE shall perform ranking of all cells that fulfil the cell selection criterion S, which is defined in 5.2.3.2.
The cells shall be ranked according to the R criteria specified above by deriving Qmeas,n and Qmeas,s and calculating the R values using averaged RSRP results.
If rangeToBestCell is not configured, the UE shall perform cell reselection to the highest ranked cell. If this cell is found to be not-suitable, the UE shall behave according to clause 5.2.4.4.
If rangeToBestCell is configured, then the UE shall perform cell reselection to the cell with the highest number of beams above the threshold (i.e. absThreshSS-BlocksConsolidation) among the cells whose R value is within rangeToBestCell of the R value of the highest ranked cell. If there are multiple such cells, the UE shall perform cell reselection to the highest ranked cell among them. If this cell is found to be not-suitable, the UE shall behave according to clause 5.2.4.4.
In all cases, the UE shall reselect the new cell, only if the following conditions are met:
· the	new cell is better than the serving cell according to the cell reselection criteria specified above during a time interval TreselectionRAT;
· more than 1 second has elapsed since the UE camped on the current serving cell.
· the distance from UE to the new cell is less than distanceThreshNeighbouring , if distanceThreshNeighbouring is broadcasted in SIBx, and if UE support location-based cell reselection and has valid distance information to the new cell.
NOTE:	If rangeToBestCell is configured but absThreshSS-BlocksConsolidation is not configured on an NR frequency, the UE considers that there is one beam above the threshold for each cell on that frequency.


