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Introduction
In last RAN2#97 meeting, the following agreements were made:
Agreement
1	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
FFS: How the quality of the serving cell is determined (e.g. from serving beam only or cell quality)
FFS: Whether the agreement applies to both additional RS and idle RS.
FFS: Whether to only consider beams above a threshold ('good' beams)
	Agreement:
1 Support reporting of individual beam measurement i.e. that network can configure the UE to report the N best beams. Actual beam result may be reported (as in LTE)
FFS whether it will be possible to report 'beam' based on idle RS (RAN1 issue)



In this contribution, we would like to focus on open issues of idle RS for RRM measurement.
Discussion
1) How the quality of the serving cell is determined
We have agreed that cell quality can be derived from N best beams where value of N can be configured to 1 or more than 1. For determination of serving cell quality, there are two possible options for. 
Alt 1: It is determined only from serving beams.
Alt 2: It is determined from cell quality. For alt2, part of N best beams may belong to non-serving beam(s).
We have agreed to introduce event A1- A6 on idle RS for RRM measurement. For event A3/A5/A6, the quality of neighbour cell is compared with that of serving cell. As cell quality is used for the quality of neighbour cell, the same rule should also be applied for serving cell quality. Alt2 is preferred.
Proposal 1: The quality of serving cell is determined from cell quality, i.e. best beams, not only serving beams.

2) Whether to only consider beams above a threshold ('good' beams)
It is hard to define a suitable threshold for cell quality derivation. If only beams (SS-blocks) above a threshold are considered, A2 (Serving becomes worse than threshold) may not be triggered if radio signal of serving cell suddenly becomes poor.
Proposal 2: Only consider beams (SS-blocks) above a threshold is not supported for idle RS RRM measurement.

3) Piggyback beam related information
It was agreed to report of individual beam measurement, i.e. that network can confirm the UE to report the N best beams. As beam related information can assist beam selection during handover, it is natural that beam related information can be piggybacked in event A1-A6 for idle RS measurement. In order to piggyback beam related information in event A1-A6 measurement report, there are two potential options:
· Option 1: Beam related information can be provided based on idle RS measurement. The cell quality of idle RS measurement is derived from N best SS-blocks (beams). When a UE performs idle RS measurement, the UE may able to identify the index of one SS-block (beam) based on SS-block symbol offset.
· Option 2: Beam related information can be provided based on CSI-RS measurement. If it is not possible to report ‘beam’ based on idle RS, beam related information can also be piggybacked in event A1-A6 based on CSI-RS measurement. CSI-RS configuration can be configured as part of event A1-A6 configurations if beam related information is required. Or both measurement of idle RS and CSI-RS are configured separately. The UE can piggyback beam related information based on CSI-RS measurement for the same cell if available when event A1-A6 measurement reporting is triggered.
Which option is feasible is depended on RAN1 discussion.
Proposal 3: Depended on network configuration, beam (SS-blocks) related information can be piggybacked in event A1-A6 measurement report if available. How to get beam (SS-blocks) related information can wait for RAN1 decision.
Although how to get beam (SS-block) related information is depended on RAN1, RAN2 also needs to discuss what would be piggybacked as beam (SS-block) related information. There are three options.
· Alt1: Piggyback N best beams (SS-blocks) identities with ranking
· Alt2: Only piggyback N best beams (SS-blocks) identities above a threshold with ranking. 
· Alt3: Piggyback both identities and measurement results of N best beams (SS-blocks).
Alt2 is an optimization of alt1. Among N best beams (SS-blocks), the quality of one beam (SS-block) may be poor. The poor beam (SS-block) cannot be selected as a candidate beam during handover. Hence, reporting poor beam (SS-block) is useless. Alt3 provides full information to the network with more signaling overhead. As piggybacking beam (SS-block) related information is just for beam selection during handover, it is enough for UE to provide good beams with ranking. Alt2 is preferred.
Proposal 4: Support to piggyback N best beams (SS-blocks) identities which measurement results are above a threshold and ranking in the measurement report of event A1-A6.

4) Cell quality and filtering
For cell quality derivation, there are many options proposed during SI discussion, e.g. linear averaging of N best beams, different weights for N best beams and so on. And for L1 filtering and L3 filtering of cell level quality, several options are also proposed during SI discussion.
· Option 1: The UE derives a cell-level value before performing L1 filtering.


· Option 2: The UE derives a cell-level value based on the outputs of the L1 filters. (Note: cell quality derivation may be performed in L1 or L3)


· Option 3: The UE derives a cell-level value based on the outputs of the L3 filters.


For idle RS, whether it is possible to be visible a beam or SS-block for idle RS is depended on RAN1. And L3 measurement inputs are more depended on RAN1 discussion. Hence it is proposed to send a LS to ask RAN1 about cell quality derivation and filtering of idle RS.
Proposal 5: Ask RAN1 about cell quality derivation and filtering of idle RS for RRM measurement.
Conclusion
In this contribution, we discuss remaining issues on idle RS for RRM measurement. And we propose:
Proposal 1: The quality of serving cell is determined from cell quality, i.e. best beams, not only serving beams.
Proposal 2: Only consider beams (SS-blocks) above a threshold is not supported for idle RS RRM measurement.
Proposal 3: Depended on network configuration, beam (SS-blocks) related information can be piggybacked in event A1-A6 measurement report if available. How to get beam (SS-blocks) related information can wait for RAN1 decision.
Proposal 4: Support to piggyback N best beams (SS-blocks) identities which measurement results are above a threshold and ranking in the measurement report of event A1-A6.
Proposal 5: Ask RAN1 about cell quality derivation and filtering of idle RS for RRM measurement.
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