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1 Introduction

The cell selection and reselection was initially discussed in SI phase, and following agreements were reached.

In RAN2# Adh-201701 meeting, RAN2 agreed that:

Agreements:

1:
LTE cell selection and reselection mechanisms are the baseline for NR.
2:
In multi-beam operations, measurement quantity of a cell is derived amongst the beams corresponding to the same cell.

FFS how to derive the cell level measurement quantity from multiple beams (may or may not be different from connected).
In RAN2#97 meeting, RAN2 agreed that:

Agreements

1
For cell reselection, cell quality can be derived from N best beams where value of N can be configured to 1 or more than 1. 

FFS: Details of filtering to be applied (e.g. for the case N=1, the best beam is filtered by a single filter as the best beam changes)

FFS: Whether to only consider beams above a threshold ('good' beams)
In this paper, we will continue to discuss the derivation of cell quality for cell selection and cell reselection.
2 Discussion

2.1 Cell quality derivation for cell selection procedure

In LTE, the UE shall scan all RF channels in the E-UTRA bands according to its capabilities to find a suitable cell at initial cell selection or find the suitable cell based on stored information. When UE performs the initial cell selection, on each carrier frequency, the UE needs only search for the strongest cell on each carrier frequency. The reason is that when the UE is trying to attach the network e.g. when powered on, the most important thing is to camp on the cell as soon as possible, but selecting the best cell, therefore, too much scanning on RF will lead to the longer unreachable time for the UE; besides, searching for the strongest cell at initial cell selection doesn’t need to require system information. 
For the same reason, the UE can follow the same procedure to find the suitable cell for initial cell selection in NR and the cell quality can be derived based on the strongest beam of the cell.
When the strongest cell satifies the S criterion, the cell can be selected as suitable cell for camping on. Here, the S criterion in LTE can be reused. 

Proposal 1: The UE will search for the suitable cell as LTE.

Proposal 2: The cell quality for the strongest cell searching could be derived based on best beam quality and how to derive it is based on UE implementation.

Proposal 3: The cell quality for the S criterion evaluation could be derived based on best beam quality and how to derive it is based on UE implementation.

2.2 Cell quality derivation for cell reselection procedure

For LTE, the R criterion and frequency priority are used for the cell reselection. The cell quality of the serving cell and neighbor cell are the baseline to trigger the cell reselection. The cell quality for cell reselection will be filtered by L1 filter, and L1 filter is up to UE implementation.
For NR, the cell quality is derived based on beam quality and RAN2 agreed that “For cell reselection, cell quality can be derived from N best beams where value of N can be configured to 1 or more than 1.”
For NR, the signal quality will change rapidly due to the high frequency, so in order to avoid the ping-pong cell reselection, it is better to filter the beam quality especially when the N is set to 1.

There are 3 options to decide the beam quality filter:

Option 1: it is up to UE implementation.

Option 2: the network configured one indication to indicate if the beam quality filter is used.
Option 3: whether the beam quality filter is used depending on the value N, e.g., only when the N=1.

If N is bigger than 1, the cell quality will be derived based on N beams. So there is no need to filter each beam.

Proposal 4: only when the N is set to 1, the beam quality for cell quality derivation should be filtered.

Proposal 5: the N value and beam filter coefficient is configured in RMSI.

The purpose of the UE to camp on one cell is to receive the normal service, so the UE at least can receive the system information and paging, and can initialize the access. So the selected cell should be the best cell. The beams used to derive the cell quality should be above a threshold and cell quality can be derived from up to N best beams. If the number of the beams above a threshold is only 1, then the beam should be filtered.

Proposal 6: The beams used to derive the cell quality should be above a threshold. The threshold is configured in RMSI.
Proposal 7: Cell quality can be derived from up to N best beams similar as CONNECTED mode.

Proposal 8: If the number of the beams above a threshold is only 1, then the beam should be filtered.
3 Conclusions:

In this contribution, we discuss the derivation of cell quality for cell selection and reselection. We propose:

Proposal 1: The UE will search for the suitable cell as LTE.

Proposal 2: The cell quality for the strongest cell searching could be derived based on best beam quality and how to derive it is based on UE implementation.

Proposal 3: The cell quality for the S criterion evaluation could be derived based on best beam quality and how to derive it is based on UE implementation.

Proposal 4: only when the N is set to 1, the beam quality for cell quality derivation should be filtered.

Proposal 5: the N value and beam filter coefficient is configured in RMSI.

Proposal 6: The beams used to derive the cell quality should be above a threshold. The threshold is configured in RMSI.

Proposal 7: Cell quality can be derived from up to N best beams similar as CONNECTED mode.

Proposal 8: If the number of the beams above a threshold is only 1, then the beam should be filtered.
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