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1 Introduction
In this contribution, we discuss cell reselection method in multi-beam scenario based on the agreement from RAN2 #102 meeting.

2 Discussion
In RAN2 #102 meeting, the following method considering number of good beams for cell reselection is agreed:

	Agreement:

1
The following method is selected as the single solution for cell reselection for multi-beam operation.


the gNB configures a range within which cells’ quality can be deemed similar (e.g. x db (which is configurable) below the highest cell quality), then UE reselects to the cell with more good beams among these cells.


After cell ranking, cell reselection can be processed in two steps:

· Step 1: Determine the similar cell set. Cells with a ranking value difference within x dB to the highest ranking value are deemed as similar.

· Step 2: In the similar cell set, forget about ranking value, choose the cell with more good beams as target cell.

Observation 1: With the current cell reselection scheme, when cells are deemed as similar, the reselection decision is based on number of good beams.
In Step 2, there can be two circumstances:

· Case 1: One cell has more good beams than all other cells. In this scenario, ranking value is not considered at all.
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· Case 2: More than one cells have the same maximum number of good beams. In this scenario, one possible solution is that the cell with highest ranking value is chosen as target cell for reselection. 
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From our perspective, consideration on ranking value in Step 2 is only one solution to choose from multiple cells rather than a must.

Observation 2: It’s not a must to take ranking value into consideration in Step 2.
In the Case 2 described above, if the cells having the same maximum number of good beams include serving cell, UE does not need to perform cell reselection since cell reselection does not make much difference in this circumstance and staying in serving cell can save UE power.
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Proposal 1: Among cells regarded as “similar”, if serving cell has the maximum number of good beams, UE stays in the serving cell.
Another issue is about low frequency and high frequency having same priority for cell reselection. Suppose there are two cells of same priority. Cell A is in FR1 and has an omnidirectional beam, Cell B is in FR2 and has multiple narrow beams. Then Cell A is put at a disadvantage in terms of beam numbers based on the current reselection rule. If both Cell A and Cell B enters “similar cell” set, Cell A may never have the chance of being reselected to.

Observation 3: When low frequency and high frequency are configured the same priority, cells in low frequency is put at a disadvantage in terms of number of good beams.
In fact, for some cells in low frequency, one omnidirectional beam may suffice to provide stable coverage, therefore if an FR1 cell enters “similar cell” set, number of good beams should not be considered. In order to eliminate this disfavour, either the network makes sure that FR1 frequencies and FR2 frequencies will not have the same priority, or when a FR1 cell is ranked best, UE should reselect to this cell without comparing number of good beams with other cells in “similar cell” set. The latter solution is preferred since it gives the network more freedom to assign frequency priorities.
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Proposal 2: Consider the following options:

· Option 1: The network ensures that FR1 frequencies and FR2 frequencies will not have the same priority
· Option 2: When the best ranked cell is in FR1, UE reselects to the best ranked cell.
Corresponding TP (Proposal 1 and Option 2 in Proposal 2) is provided in the Annex.
3 Conclusion

In this document, we discuss cell reselection in multi-beam scenario and make the following proposal:
Observation 1: With the current cell reselection scheme, when cells are deemed as similar, the reselection decision is based on number of good beams.
Observation 2: It’s not a must to take ranking value into consideration in Step 2.

Observation 3: When low frequency and high frequency are configured the same priority, cells in low frequency is put at a disadvantage in terms of number of good beams.
Proposal 1: Among cells regarded as “similar”, if serving cell has the maximum number of good beams, UE stays in the serving cell.
Proposal 2: Consider the following options:

· Option 1: The network ensures that FR1 frequencies and FR2 frequencies will not have the same priority.
· Option 2: When the best ranked cell is in FR1, UE reselects to the best ranked cell.
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5 Text proposal
5.2.4

Cell Reselection evaluation process
…
1. 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 [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 subclause 5.2.4.4.

If rangeToBestCell is configured and the best ranked cell is in FR1, the UE shall perform cell reselection to the cell ranked as the best cell. If this cell is found to be not-suitable, the UE shall behave according to subclause 5.2.4.4.
If rangeToBestCell is configured and the best ranked cell is in FR2, 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 and serving cell is not included, 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 subclause 5.2.4.4. If serving cell has the highest number of beams above the threshold, UE does not perform cell reselection.
In all cases, the UE shall reselect the new cell, only if the following conditions are met:

-
the
new cell is better ranked than the serving cell during a time interval TreselectionRAT;

-
more than 1 second has elapsed since the UE camped on the current serving cell.
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