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1. Introduction
Cell quality and measurements for NR in general have been discussed extensively during the Study Item phase and conclusions have been captured in [1]. One of the main differences compared to E-UTRAN was the introduction of support for multiple beams and combining them for measurement results. These have been captured for Connected mode mobility and RLM in current specifications. In this contribution, we discuss how cell quality can be measured and used for Idle and Inactive Mode mobility.

2. Discussion
For RRM and RLM measurements in Connected Mode, the following is captured in 38.300 Rel-15 Section 9.2.4:
“In RRC_CONNECTED, the UE measures multiple beams (at least one) of a cell and the measurements results (power values) are averaged to derive the cell quality. In doing so, the UE is configured to consider a subset of the detected beams: the N best beams above an absolute threshold. Filtering takes place at two different levels: at the physical layer to derive beam quality and then at RRC level to derive cell quality from multiple beams. Cell quality from beam measurements is derived in the same way for the serving cell(s) and for the non-serving cell(s)….”
The beams above correspond to the measurements on NR-SS block or CSI-RS resources detected by the UE at Layer 1.
For cell quality derivation in Idle Mode mobility, it is already captured in 38.300 that “In multi-beam operations, the cell quality is derived amongst the beams corresponding to the same cell (see subclause 9.2.4). “. This implies that similar derivation is also applicable to Idle Mode.

Based on above, the derivation for Connected Mode should also be extended to Idle Mode:
Proposal 1: For multiple beams, the derivation formula used in Connected mode for cell quality is also applicable to Idle mode; i.e. the quality is calculated as a linear average over up to N best beams above a threshold which are configured per carrier.

It was already agreed by RAN2 that Idle/Inactive mode measurements will be based on only NR-SS (no CSI-RS) with a single measurement periodicity/offset/duration per carrier frequency. 
Observation 1: It was already agreed that NR Idle/Inactive mode measurements will be based on NR-SS.
In LTE Idle mode measurements, the L3 filtering of the measurements are not standardized and implementation specific. The same should also be adopted for NR.

Proposal 2: Both L1 and L3 filtering are left to implementation for NR Idle Mode measurements.

For the UE to use N (number of beams) and the threshold (for beam quality) in combining beams in Idle mode, they should be made available via broadcasting. For reselection purposes, the most logical place is RMSI since the UE needs to read RMSI for camping and it was already agreed that this should be the only SI needed for camping and moving to Connected mode. For cell selection, the UE first needs to find a suitable cell before reading RMSI. Therefore, the derivation (e.g. choice of N and threshold) should be left to UE implementation as in LTE.
Proposal 3: For cell reselection purposes, number of beams (N) and beam threshold are broadcasted in RMSI.

Proposal 4: Cell quality derivation for cell selection is left to UE implementation.

In LTE, the cell quality is determined by measured RSRP and RSRQ and both are used in cell selection criteria (Srxlevel and Squal in S criteria respectively) and RSRP is used for ranking of cells for intra-frequency and equal priority inter-frequency selection. This can also be adopted for NR. 
Proposal 5: RSRP and RSRQ are used in NR cell celection and RSRP is used in ranking for cell reselection.

In LTE, neighbor cell information for reselection are broadcasted in SIB4 (intra-frequency) and SIB5 (inter-frequency). This can also be adopted for NR. In addition, the parameters for the beams N and threshold can be broadcasted for neighbor cells.
Proposal 6: An NR cell will broadcast neighbor cell information for cell reselection (both intra and inter-frequency) which will include N and threshold for beams.
3. Conclusion
In this contribution, we discussed how to derive and use cell quality for cell selection and reselection in NR and propose the following:

Proposal 1: For multiple beams, the derivation formula used in Connected mode for cell quality is also applicable to Idle mode; i.e. the quality is calculated as a linear average over up to N best beams above a threshold which are configured per carrier.

Observation 1: It was already agreed that NR Idle/Inactive mode measurements will be based on NR-SS.
Proposal 2: Both L1 and L3 filtering are left to implementation for NR Idle Mode measurements.

Proposal 3: For cell reselection purposes, number of beams (N) and beam threshold are broadcasted in RMSI.

Proposal 4: Cell quality derivation for cell selection is left to UE implementation.

Proposal 5: RSRP and RSRQ are used in NR cell celection and RSRP is used in ranking for cell reselection.

Proposal 6: An NR cell will broadcast neighbor cell information for cell reselection (both intra and inter-frequency) which will include N and threshold for beams.
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