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1 Introduction
One objective of power saving SI is the UE power consumption reduction in RRM measurements.

RP-181463 [1]:
2)
Study the UE power consumption reduction in RRM measurements in synchronous and asynchronous network deployment [RAN1/2]
In the contribution, we focus on reducing UE power consumption via reducing L3 beam measurements.
2 Discussion
During NR rel-15 discussion, a lot of time was spent on RRM because of introduction of multi-beam operation. Finally, similar RRM framework as LTE was agreed. And the below new measurement model was introduced in TS 38.300 [2]:
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NR measurement model (TS 38.300)




Figure.1 NR measurement model

As we see, each beam (from 1 to K) is first performed with L1 filter. And then the L1 filtered per-beam results enter two different parts:

· Cell level measurement: it is illustrated in upper part. All the per-beam L1 filtered results are first consolidated with linear average into one (cell level) value, and then this cell value is performed with one L3 filter for output.
· L3 beam level measurement: it is illustrated in bottom part. All the per-beam L1 filtered results will go though per-beam L3 filters, and then select qualified beams for output. 
For above measurement model, UE performs cell level measurement if the cell is identified on the frequency of the configured measurement object. Meanwhile L3 beam level measurements are configurable whether to report in IE reportConfigNR. L3 beam level measurement are used for NW to configure CFRA resources of target cell in reconfiguration with sync.
Observation 1: In rel-15, UE performs cell level measurement, and additionally performs L3 beam level measurements/reports if configured in reportConfigNR, for all cells identified on the frequency of measurement object.
Observation 2: In rel-15, L3 beam level measurements are used for NW to configure CFRA resources of target cell in reconfiguration with sync.
Due to time limitation, the above Rel-15 NR measurement framework was designed without further optimization. We see the below issues of L3 beam measurements:

· Configuration signalling (i.e. per frequency, not per cell) is not flexible

As we know, L3 measurement is configured with measurement object, which is per frequency configured, not per cell configured. Therefore, if L3 beam reporting is configured in reportConfigNR, then all cells in same frequency applies the same measurement configuration (e.g. perform L3 beam MRs), even for cells with poor cell quality
· Large reporting overhead for L3 beam measurement results
Even for one neighbor cell, up to 3572bit overhead may be required for multiple measurement quantities (RSRP/RSRP/SINR) and multiple RS type (SSB/CSI-RS) where up to 64 SSB/CSI-RS can be configured for reporting.
Observation 2: Issue of L3 beam measurement in rel-15 include: 
· Configuration signalling (i.e. per frequency, not per cell) is not flexible

· If one cell’s quality is poor, then it will be a waste to perform its L3 beam measurements and associated L3 beam filtering 
· Large reporting overhead for L3 beam measurement results

We think the above issue will incur quite a lot of unnecessary L3 beam filtering efforts in UE, especially when the number of beams is large. Meanwhile, the large reporting overhead for L3 beam measurement results will also cause extra UE power consumption, especially if the cell associated with the reported beams are not likely to become the target cell. 

To resolve this issue, we think one approach is to design flexible signaling to configure the UE with a list of cells for which the UE is required to report L3 beam measurement results. Note that we don’t want to introduce new RAN4 requirements for it. The exact mechanism can be FFS.  
Proposal: RAN2 considers flexible signalling to configure the UE with a list of cells for which the UE is required to report L3 beam measurement results, which is not required for new RAN4 requirements  
3 Summary
In the contribution, we focus on reducing UE power consumption via reducing L3 beam measurements. We propose:

Observation 1: In rel-15, UE performs cell level measurement, and additionally performs L3 beam level measurements/reports if configured in reportConfigNR, for all cells identified on the frequency of measurement object.
Observation 2: In rel-15, L3 beam level measurements are used for NW to configure CFRA resources of target cell in reconfiguration with sync.
Observation 3: Issue of L3 beam measurement in rel-15 include: 
· Configuration signalling (i.e. per frequency, not per cell) is not flexible

· If one cell’s quality is poor, then it will be a waste to perform its L3 beam measurements and associated L3 beam filtering 
Proposal: RAN2 considers flexible signalling to configure the UE with a list of cells for which the UE is required to report L3 beam measurement results, which is not required for new RAN4 requirements  
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