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1. Introduction

In RAN 2 #96 meeting [1], agreed to study further beam measurements are reporting for the support for mobility in RRC_CONNECTED state. It was agreed to have common RRM procedure regardless of the beam configuration:
Agreements for connected active

1: 
RRM measurement for cell level mobility should be performed based on a common framework regardless of network beam configurations (e.g., number of beams) and the UE beam configuration.

FFS: Which beams the UE selects from the detected beams in order to derive a cell level quality. Options to be studied: 


a/ best beam, 


b/ N best beams, 


c/ all detected beams


d/ beams above a threshold.


Other options are not precluded

And as a baseline, Evens A1-A6 defined in LTE are considered as a baseline:
Agreements

1
At least events like LTE A1-A6 and periodic will be supported for NR (modification to the events may be considered)

FFS other events may be studied

2
Measurement report will contain cell measurements

FFS whether the measurement report contains beams measurements

In this contribution, we provide our views on how mmW measurements are performed and how they impact RRM procedure. 
2. Discussion

It has been agreed in [2] that in mmW beam management is a phy/MAC procedure and higher layers are not aware of beam specific measurements, but rather measurements associated with a single physical cell identity (PCI). Our views on the beam management procedure are described in [3]. In this contribution, we focus on how individual beam measurements should be processed and used for the RRM procedure.

User movement, angular rotation and blocking causes variations in signal quality of beams transmitted from serving and neighboring gNBs. A UE may measure multiple beams of a gNB whose signal quality may vary over time Therefore, RRM is required to perform the following functions using measurement of multiple beams of a gNB,:
· Derive cell level quality that reflects overall signal quality of a gNB (serving and neighbors); and
· Trigger measurement events and reporting.

In order to derive cell quality using beam level measurements we propose the following: 
Proposal 1: Cell quality is derived using a function of beam level measurements of a gNB, where:
· The function may be an average or max taken over a set of beam level measurements;

· The set of beam level measurements may include (1) detected beams of a gNB above a threshold or (2) top N beams of a gNB. 
Since cell quality of a gNB may be derived using a function of beam level measurements, information about individual beams of a gNBs may be lost. Having beam level information at the gNB may assist in improving link budget during the handover procedure. Hence, it is beneficial to include beam level measurements while sending RRM measurement reports when configured. 

Proposal 2: If configured, RRM reporting can include individual beam measurements. 

Different mmW measurements are necessary when UE is in different state, i.e. RRC_IDLE, RRC_INACTIVE and RRC_ACTIVE. When a UE is in RRC_IDLE or RRC_INACTIVE, there is no RRC connection between gNB and UE. While when the UE is in RRC_ACTIVE, gNB could configure RS using UE-specific configuration for on-demand beam measurement through RRC signaling. As follows, we share our views on the two scenarios. 

2.1 Measurements in RRC_INACTIVE/RRC_IDLE state  
For RRM measurements in RRC_INACTIVE/RRC_IDLE state UE may use NR-SS, which is transmitted periodically from a cell.. The use of MRS in RRC_INACTIVE/RRC_IDLE is FFS. Using NR-SS during RRC_INACTIVE/RRC_IDLE state would avoid UE-specific configurations for beam management procedure during “on” duration and hence simplify the procedure at both gNB and UE side. 
Proposal 3: As a baseline, RRM measurements during RRC_INACTIVE and RRC_IDLE state are based on NR-SS. 
2.2 Measurements in RRC_ACTIVE state  

For RRM measurements in RRC_ACTIVE state, serving gNB may notify UE using UE specific MRS configuration. This configuration may include information about MRS from serving gNB as well as neighbour gNBs.  
Proposal 4: If configured, UE specific MRS configuration could be used for RRM measurements in RRC_ACTIVE state.

Proposal 5: In order to support cell mobility using UE specific MRS configuration, UE can be configured with dedicated MRS from serving and neighbouring cells.
3. Summary

Proposal 1: Cell quality is derived using a function of beam level measurements of a gNB, where:
· The function may be an average or max taken over a set of beam level measurements;

· The set of beam level measurements may include (1) detected beams of a gNB above a threshold or (2) top N beams of a gNB.
Proposal 2: If configured, RRM reporting can include individual beam measurements. 

Proposal 3: As a baseline, RRM measurements during RRC_INACTIVE and RRC_IDLE state are based on NR-SS.  

Proposal 4: If configured, UE specific MRS configuration could be used for RRM measurements in RRC_ACTIVE state.
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