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1. Introduction

Followings are part of agreements on RRM measurements made during the previous RAN1 meetings [1][2]:

	Agreements:

· At least NR secondary synchronization signal (NR-SSS) is used for DL based RRM measurement for L3 mobility in IDLE mode 
· FFS in IDLE mode potentially additional use of DM-RS for PBCH (if defined) for measurement
· FFS whether or not the NR-SSS alone will satisfy the requirements for RRM measurement 
Agreements:
· For CONNECTED mode RRM measurement for L3 mobility, CSI-RS can be used, in addition to IDLE mode RS

· Note that RAN1 will consider configuration overhead and possible inter-gNB signaling overhead
· Detection of neighbor cell for measurement is based on NR-SS

Agreements:
· Clarify previous RAN1 agreements on the RSRP definition for DL RRM measurements for L3 mobility as follows

· Define SS block RSRP and CSI-RS RSRP as

· SS block RSRP : measured RSRP from SSS

· FFS additional use of PBCH-DMRS for measurement 

· CSI-RS RSRP : measured RSRP from CSI-RS in connected mode


Based on the agreements, we discuss DL measurement based RRM measurement in NR focusing on SS block based measurements in more detail in this document.
2. Discussion
2.1. DL RS for RRM measurement
Use of NR SSS for DL measurements in idle mode

In the previous RAN1 meeting, it is decided that SSS is used for DL based RRM measurement for idle mode and it is still open whether PBCH DM-RS can be additionally used for the RRM measurement. With 15KHz subcarrier spacing, Figure 1 below shows the RSRP accuracy based on the SSS with 2.16MHz and PBCH with 4.32MHz. As shown in the figure, SSS with the 2.16MHz provides reasonable RSRP accuracy for RRM measurements. 
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Observation: SSS with 2.16MHz provides reasonable RSRP accuracy for RRM measurement. 

Neighbour-cell measurements for Inter-Cell/Beam Interference Coordination(ICIC)

On the other hand, neighbour cell measurements in connected mode have another purpose, i.e., inter-cell interference coordination. In order for UE to report or complain that a specific cell/beam interferes to that UE, UE has to measure interference per cell/beam. Based on the per beam interference measurements UE can derive per cell interference level. Here, we need to decide whether the beam-level interference measurements should be based on SS-block-RSRP per cell or CSI-RS-RSRP in connected mode for interference measurements. 
2.2. Cell quality derivation based on per beam RSRP values 
It should be defined how to derive cell quality in order to support cell selection/reselection in L3 mobility. Since there is no single RSRP value representing a cell quality in multi-beam environments, UE has to derive a cell quality based on a specific criteria. Of course, in a cell transmitting a single SS block, the SS block RSRP represents the cell quality. On the other hand, for a cell transmitting multiple SS blocks, UE has to utilize multiple SS block RSRPs in order to derive the cell quality. Similarly, there can be multiple CSI-RSs and UE has to derive the cell quality using multiple CSI-RS RSRPs in connected mode if the network configures CSI-RSs for L3 mobility. 
In the following, we propose how to derive cell quality based on per beam RSRP values. In order to derive cell quality, time averaging of the best received value of DL RS at each measurement instance should be used as in the Equation (1). Note that the averaging here does not mean that averaging over spatial domain (multiple SS-blocks or multiple CSI-RSs) at a given instance. UE selects its best SS-block-RSRP (or CSI-RS RSRP) at each measurement instance and averages the best SS-block-RSRP (or CSI-RS RSRP) over averaging time window. In other words, we propose the cell quality follows best envelope of among multiple SS-block-RSRPs (or CSI-RS RSRP) so that UE can determine its best serving cell. 
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     Equation (1)

, where 
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 is SS-block-RSRP (or CSI-RS RSRP), and T is averaging window for the measurement.
Proposal: Cell quality is derived from the function of RSRP per beam. Best (one or multiple) RSRP at each measurement instance is chosen as a cell quality, which is averaged in time domain over time averaging window.

3. Conclusion
In this contribution, we discussed DL based RRM measurement for both IDLE mode and CONNECTED mode and our observations/proposals are as follows:
Observation: SSS with 2.16MHz provides reasonable RSRP accuracy for RRM measurement. 

Proposal: Cell quality is derived from the function of RSRP per beam. Best (one or multiple) RSRP at each measurement instance is chosen as a cell quality, which is averaged in time domain over time averaging window.
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