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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 adopted:

	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.


A problem will arise when an FR1 frequency and an FR2 frequency have the same reselection priority. 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 1: 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 the decisive factor. In order to eliminate this disfavour, there are several possible solutions:

· Option 1: The network makes sure that FR1 frequencies and FR2 frequencies will not have the same priority.

This solution is straightforward but puts some restriction on priority configuration.

· Option 2: When an FR1 cell is ranked best, UE reselects to this cell.
This option allows the network to have more freedom on priority assignment. And when the best ranked cell is an FR1 cell, UE does not need to determine “similar cell” set, which simplifies the reselection procedure. The comparison between Option 2 and the current reselection scheme is depicted as follows:
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Figure 1 Comparison between Option 2 and the current reselection scheme
· Option 3: When an FR1 cell is deemed as “similar cell”, it is viewed as having most good beams.
Compared with Option 2, this option does not modify the cell reselection rule, and makes a slight modification on the understanding of “good beams” instead. For cells in low frequency, if it enters “similar cell” set, the number of its good beams is not the real number, but rather a fictive number coming from the maximum number of good beams among the cells in “similar cell” set. The comparison between Option 3 and the current reselection scheme is illustrated as follows:
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Figure 2 Comparison between Option 3 and the current reselection scheme
Based on the above analysis, we have the following proposal:
Proposal 1: Consider the following options:

· Option 1: The network makes sure that FR1 frequencies and FR2 frequencies will not have the same priority.
· Option 2: When an FR1 cell is ranked best, UE reselects to this cell.

· Option 3: When an FR1 cell is deemed as “similar cell”, it is viewed as having most good beams.
A CR corresponding to Option 2 is provided in [2].
3 Conclusion

In this document, we discuss cell reselection in multi-beam scenario and propose the following:
Observation 1: 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: Consider the following options:

· Option 1: The network makes sure that FR1 frequencies and FR2 frequencies will not have the same priority.
· Option 2: When an FR1 cell is ranked best, UE reselects to this cell.

· Option 3: When an FR1 cell is deemed as “similar cell”, it is viewed as having most good beams.
4 References
[1] RAN2-102-Busan-Chair-Notes-eom.doc
[2] R2-1817670, Correction to cell reselection in multi-beam scenario, Huawei, HiSilicon.
3GPP


Cell reselection to Cell 4

Cell 1 (FR1)	-60
Cell 2 (FR1)	-59
Cell 3 (FR1)	-60
Cell 4 (FR2)	-61
Cell 5 (FR2)	-63
Cells of same priority

Step 1
(rangeToBestCell = 3 dBm)

Step 2
Cell 4 (FR2)	3
Cell reselection to Cell 2
(benefit: simplify the procedure; make sure the best cell can be reselected to)
Option 2

Best
Cell 1 (FR1)	1
Cell 2 (FR1)	1
Cell 3 (FR1)	1
Cell 4 (FR2)	3
Number of good beams



Cell reselection to Cell 4

Cell 1 (FR1)	-60
Cell 2 (FR1)	-59
Cell 3 (FR1)	-60
Cell 4 (FR2)	-61
Cell 5 (FR2)	-63
Cells of same priority

Step 1
(rangeToBestCell = 3 dBm)

Step 2
Cell 4 (FR2)	3
FR1 cells are viewed as having most good beams
(benefit: no impact on reselection rule, only change “good beams” understanding; make sure the best cell can be reselected to)
Option 3
Best
Cell 1 (FR1)	1
Cell 2 (FR1)	1
Cell 3 (FR1)	1
Cell 4 (FR2)	3
Number of good beams
Cell 1 (FR1)	3
Cell 2 (FR1)	3
Cell 3 (FR1)	3
Cell 4 (FR2)	3
Number of good beams

Cell reselection to Cell 2


Step 2
Cell 2 (FR1)	3



