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Introduction
In RAN2#98 meeting, it is still FFS for derivation of cell quality measurement from beam measurements. In this contribution, we would like to discuss this issue.
Discussion
Cell selection
We had agreed that LTE cell selection mechanism is the baseline for NR.
In [1], two cell selection procedures are captured.
	Cell selection is performed by one of the following two procedures:
a)	Initial cell selection (no prior knowledge of which RF channels are NR carriers);
1.	The UE shall scan all RF channels in the NR bands according to its capabilities to find a suitable cell.
2.	On each carrier frequency, the UE need only search for the strongest cell.
3.	Once a suitable cell is found this cell shall be selected.
b)	Cell selection by leveraging stored information.
1.	This procedure requires stored information of carrier frequencies and optionally also information on cell parameters, from previously received measurement control information elements or from previously detected cells.
2.	Once the UE has found a suitable cell the UE shall select it.
3.	If no suitable cell is found the Initial Cell Selection procedure shall be started.


Cell quality is applied when a cell is evaluated for cell selection using cell selection criterion S.
There are four options for cell quality derivation of cell selection:
Option 1: The best beam is used.
Option 2: Quality of one beam can be used as cell quality for cell selection. If there is one beam of a cell that fulfils S criterion, the cell is considered as a suitable cell and shall be selected.
Option 3: Same as connected mode/ cell reselection, N best beams is used.
Option 4: Up to UE implementation.
There is no requirement for cell selection in RAN4 for LTE. Cell selection procedure aims to select a suitable cell as soon as possible. It is not necessary to derive a stable cell quality and compare with other cells during cell selection procedure. Hence, option 1, option 2, and option 3 are feasible for cell quality derivation of cell selection. There is no obvious disadvantage and advantage among the three options. Considering the flexibility, option 4 is preferred.
Proposal 1: Cell quality for Cell Selection is up to UE implementation.
Cell reselection
1) Quantity of cell quality
In LTE, both RSRP and RSRQ can be used as the quantity of a cell. The same quantities can be defined for cell quality of cell reselection.
Proposal 2: Both RSRP and RSRQ should be supported for the quantity of cell in cell reselection.
2) N for cell quality
In RAN2#97 meeting, the following agreements were made for cell reselection.
	
	


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)
And in RAN2#98 meeting, it was agreed that N is configured per frequency for cell quality of connected mode. NR-SS as an always on signal is used for measurement in both connected mode and idle mode. Hence, the value of N is also can be configured per frequency for measurement of cell reselection and broadcasted in system info.
It is FFS whether N can be configured per cell. If N is be configured per cell, system information needs to broadcast the value of N for all needed neighbor cells in idle mode. The coverage of NR cell may be smaller and the number of neighbor cells is large. The number of neighbor cells is larger than the number of neighbor frequencies. Signaling overhead is higher. Considering signaling overhead over radio interface and no obvious benefit for per cell configuration of N, it is not allowed to configure per cell configuration of N for idle mode.
Proposal 3: For cell quality of cell reselection, the value of N is only supported to be configured per frequency. 
3) Threshold for best beams selection
There are several options for threshold configuration.
Alt1: common per UE
Alt2: per frequency, same as configuration of N
Alt3: per cell
Alt4: No configuration is needed. The existing thresholds during cell reselection (e.g. SIntraSearchP SIntraSearchQ SnonIntraSearchP SnonIntraSearchQ) can be reused.
Different frequencies mean different radio conditions and different path losses. Alt1 is inappropriate. The configurations of thresholds for the serving cell and neighbour cells in alt3 need to be broadcasted and the signalling overhead is big.  In alt4, the existing thresholds during cell reselection are only used to compare with the quality of serving cell. It is not suitable for neighbor cells on other frequencies.
In LTE, in order to determine whether a cell is suitable, criterion S is applied. And per frequency configurations of minimum required RX level (Qrxlevmin) and minimum required quality level (Qqualmin) are broadcasted in SIB5 for calculation of criterion S. Similar as criterion S, threshold is used to select good beams. Hence, we propose threshold is configured per frequency.
Proposal 4: For cell quality of cell reselection, threshold for N best beams selection is configured per frequency.
Another issue is the quantity of threshold for best beams selection. Cell quality is derived from beam quality. If proposal 2 is agreed, it is natural that the quantity of threshold for best beams selection can also be configured to RSRP, RSRQ. In LTE, it is allowed to configure both RSRP and RSRQ together for cell reselection. However, the possibility is not discussed in NR. If both RSRP and RSRQ are configured, the corresponding types of threshold for best beams selection should also be configured, i.e. one threshold with RSRP quantity and the other threshold with RSRQ quantity.
Proposal 5: The quantity of threshold for N best beams selection can be configured to RSRP, RSRQ for cell reselection.
Proposal 6: If more than one type of cell quantities are be configured in cell reselection, the corresponding types of threshold for best beams selection should also be broadcasted.

4) L3 cell filtering
Based on existing agreements on RRM measurement in connected mode, cell quality derivation is performed after L1 filtering, and L3 cell filtering is performed based on cell quality. We have discussed how to configure parameters (including N and threshold) for cell quality derivation of cell reselection. Would the network broadcast a parameter for L3 cell filtering for cell reselection? In LTE, L3 filtering for a cell in idle mode is up to UE implementation. The same principle can be reused for NR.
Proposal 7: How to realize L3 filter for idle mode measurement is up to UE implementation.
5) Additional L3 beam filtering
In RAN2#98 meeting, it was agreed that there is an additional configurable filter per beam of the beam level measurements output from the L1 filtering for the purpose of reporting beam measurement results in RRC measurement reports. However, additional L3 filtering per beam is not needed as beam id does not need to be piggybacked.
Proposal 8: Additional filtering per beam is not needed for idle mode measurement.

Conclusion
According to the analysis in section 2, we propose:
Proposal 1: Cell quality for Cell Selection is up to UE implementation.
Proposal 2: Both RSRP and RSRQ should be supported for the quantity of cell in cell reselection.
Proposal 3: For cell quality of cell reselection, the value of N is only supported to be configured per frequency.
Proposal 4: For cell quality of cell reselection, threshold for N best beams selection is configured per frequency.
Proposal 5: The quantity of threshold for N best beams selection can be configured to RSRP, RSRQ for cell reselection.
Proposal 6: If more than one type of cell quantities are be configured in cell reselection, the corresponding types of threshold for best beams selection should also be broadcasted.
Proposal 7: How to realize L3 filter for idle mode measurement is up to UE implementation.
Proposal 8: Additional filtering per beam is not needed for idle mode measurement.
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