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1	Introduction

At RAN2#98 further agreements were reached, as follows:
Agreements
1	There is an additional configurable filter per beam of the beam level measurements output from the L1 filter for the purpose of reporting beam measurement results in RRC measurement reports.
2	There is no additional specified filter between the L1 filters and cell quality derivation function for the purposes of cell quality derivation
3	Same NR measurement model is applicable for measurements performed on CSI-RS or NR-SS.

In this contribution, we discuss the CONNECTED mode measurements for NR and propose a measurement model for deriving beam- and cell-level qualities in NR which applies for both intra- and inter cell measurements in single and multi-beam systems. In our view the measurement model should shared between RRM and beam management purposes.

2	Measurement Model for NR
2.1 Beam selection and reporting
Beam selection for reporting should only happen after beam specific higher layer filtering, contrary to what has been expressed by some companies in the course of RAN2 [98#31][NR] e-mail discussion. Network configures the UE to report N highest quality beam based on configured measurement quantity (e.g. RSRP) and the reported values should be higher layer filtered values (i.e. beam-specific filtered, on top of L1 filtering and before deriving cell-level quality). 
[bookmark: _GoBack]Motivation for not doing any beam selection before NW configured filtering of beam results is that network should be able to configure UE to trigger cell level measurement reporting event based on the highest quality beam (N = 1) and have the option for configure UE to report X beams. This allows the network to optimize handover performance (i.e. ping-pongs / handover failure rate). Furthermore, for beam management the same filtered beam measurements are used and UE may be configured to report with different configuration, e.g. report Y beams.
2.2. Deriving Cell Quality
RAN2#98 agreed not to have “specified” filter between L1 filtering and cell quality derivation for the purpose of cell quality derivation. We believe it could be beneficial to reconsider this agreement. In compliance with the current decisions, UE performs beam level filtering (additional configurable filtering per beam) according to the network configuration and reports beams at RRC level based on the results (and NW configuration), while cell quality is derived using non beam-filtered L1 measurements. Thus, different beam level measurements are used for deriving the cell quality and used in the RRC reporting. From our viewpoint it would be more straightforward and consistent to use the filtered beam level measurement for deriving cell quality. 
Proposal 1: The same measurement results should be used for RRC level beam reporting, deriving cell quality and beam management (L1/L2 beam reporting).
Proposal 2: Use the beam filtered beam measurements also for cell quality derivation.
2.3 Measurement Model with beam filtering for cell quality derivation
Figure 1 illustrates the proposed measurement model which is a derivative of Option 3a, widely supported in the email discussion [3]. Input for the model are the beam specific L1 measurement samples that are L1 filtered in the first step. Those input signals may be e.g. CSI-RSs for mobility measurements or SS block measurements (measuring SS block RSRP using NR-SSS and PBCH DMRS if agreed). 


Figure 1. Proposed measurement model for beam and cell quality measurements
Below we provide a brief overview of the functions:
L1 Filtering
UE measures K beams and performs L1 filtering implementation specific on beam specific L1 measurement samples. Filtering mechanism is assumed to be UE implementation specific.
Beam filtering
Higher layer filtering such as moving average is applied for K beams on top of L1 measurements. Filtering parameters are configured by the network (i.e. RRC-specific)
Beam Consolidation/Selection for cell quality
Out of the K filtered beam measurements, cell quality is derived, according to network configuration so that N highest quality filtered beam measurement results are linearly averaged to form cell quality. When N is set to N=1 the highest filtered beam quality value is selected as cell quality. 
L3 filtering of cell quality
Cell quality is further filtered according to network configured parameters and RRC level measurement reporting criteria are evaluated, based on the L3 filtered cell quality.
Beam selection for reporting/Evaluation of reporting criteria
UE may report beam level information for beam management and inter-cell mobility (RRC). For RRC level reporting the same filtered beam measurement results that were used for deriving cell quality are used in RRC measurement report. Reporting is configured by network, i.e. UE is configured to report X beams when RRC level reporting criteria have been met.
Additionally, the same filtered samples are used for evaluating reporting criteria for beam management. Beam reporting is considered to have separate parameters and evaluation of reporting criteria. UE may be configured to report Y beams based on beam management configuration.
3 	Conclusions
In the course of this paper the following proposals have been made:
Proposal 1: The same measurement results should be used for RRC level beam reporting, deriving cell quality and beam management (L1/L2 beam reporting).
Proposal 2: Use the beam filtered beam measurements also for cell quality derivation.
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