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1 Introduction

In RAN2#97 meeting, it was agreed that the cell quality can be derived from N beast beams as below: 
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 the RAN2-97bis meeting and RAN2-98 meeting, some of agreements have been made about cell derivation in RRC CONNECTED state, as listed below:
Agreements

1
The RRC configured beam consolidation/selection of beam quality of gNB detected beams to derive a cell quality shall be performed after the L1 filter.

2
The L1 filter filters signal quality corresponding to gNB beams detected by the UE

3: The measurement model (applicable for both multi beam and single beam case) in NR shall consist of the following:

a-
L1 filtering of beam measurements 

FFS Whether there is any additional specified filtering of the beam measurements

b-
Derivation of cell quality from one or more gNB beam quality

c-
L3 filter (RRC configured) of cell quality 

d-
Evaluation reporting criteria (RRC configured)
Agreements for combining of beam measurements if N > 1:

1
Averaging will be based on power values (i.e. not dBm values)

Working assumption: Average of up to best N of the detected beams above absolute threshold

In this contribution, we will further discuss the cell derivation for UE in IDLE and INACTIVE state.
2 Discussion 
2.1 Cell quality derivation for cell reselection 
For the cell quality derivation for RR_CONNECTED, it has been agreed to use the average of up to beset N beams above an absolute threshold to derive cell quality. To reduce the implementation complexity of the UE, it will be simplify to also apply the same cell quality derivation mechanism for NR SS for CONNECTED mode to IDLE/INACTIVE mode.
Proposal 1: Apply same cell quality derivation mechanism for NR SS for CONNECTED mode to IDLE/INACTIVE mode, including:

1) Average of up to best N of the detected beams above absolute threshold to derive cell quality
2) N is configured per frequency

For the UE in RRC_IDLE, the number N and threshold for good beams need to be informed to UE in the SIB controlling cell reselection, for example SIB3 in LTE. However, for the cell reselection, we also need the cell quality derivation to evaluate whether the cell is suitable for camping. If we use the same principle to derive cell quality for cell selection, the parameter of N and threshold need to be informed to UE in the SIB controlling cell selection, in this case, we don’t need to duplicate the parameters in SIB controlling cell reselection to UE for cell reselection.

Proposal 2: N for IDLE UE cell derivation shall be included in system information.

Proposal 3: apply the same rule of cell quality derivation for cell reselection to cell selection, and provide the required parameters (N and threshold) in the SIB controlling cell selection.

2.2 Measurement skipping 

In LTE, there measurement skipping rules to reduce the power consumption in RRC_IDLE, for example threshold S-intra search is used to prevent measurement on intra-frequency neighbour cell measurements, and the threshold S-non-intra search is used to prevent the inter frequency measurement on low or equal priority carrier. In NR, the measurement for multi-beam deployments will consume more power than LTE due the periodicity of SS burst, so measurement skipping rules should also be considered to reduce the power consumption for IDLE UE. For example, when the cell quality is below S-intra search, the UE needs to perform measurement on all SS blocks for camped cell and intra neighbour frequency cell to find best N beam and perform cell reselection evaluation, while when the cell quality is above S- intra search, the UE is not required to measure neighbour cells. 
Proposal 4: Support measurement skipping rules (for example S-intra search and S-non intra search) for NR.
2.3 Measurement filtering 
In LTE, there has not any addition requirement on L1/L3 filtering mechanism for RRC_IDLE cell reselection/selection, except for:

The UE shall filter the RSRP and RSRQ measurements of the serving cell using at least 2 measurements. Within the set of measurements used for the filtering, at least two measurements shall be spaced by, at least DRX cycle/2.

In NR, to find the best N beams for cell derivation, the UE L1 needs to evaluate all the detected beams and L3 perform filtering on each beam to generate beam level quality and based on the filtered resulted to select the best N beams. This is similar as we do for RRC_CONNECTED. For the filtering in RRC_IDLE, RAN2 could consider the two following choices:
Option 1: Follow the same rule as LTE that it is no need to define exact measurement filtering mode for RRC_IDLE UE. 
Option 2: Define the measurement filtering method similar to the measurement filtering method for RRC_CONNECTED.
Proposal 5: discuss whether we need to define exact measurement filtering mode for RRC_IDLE UE 
3 Conclusion
In this contribution, we discussed the measurement for IDLE UE, and propose:

Proposal 1: App same cell quality derivation mechanism for CONNECTED state to IDLE/INACTIVE sate, e.g., average of up to best N of the detected beams above absolute threshold to derive cell quality.
Proposal 2: N for IDLE UE cell derivation shall be included in system information.

Proposal 3: apply the same rule of cell quality derivation for cell reselection to cell selection, and provide the required parameters (N and threshold) in the SIB controlling cell selection.

Proposal 4: Support measurement skipping rules (for example S-intra search and S-non intra search) for NR
Proposal 5: discuss whether we need to define exact measurement filtering mode for IDLE UE.
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