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1. Introduction

In RAN1 #86bis meeting, there was discussion on RRM measurement in new radio access technology (NR) and the following agreements were made [1]:

	Agreements:
· For L3 mobility based on DL measurement in CONNECTED mode UE:
· At least non-UE-specific DL signals can be used for CONNECTED mode RRM measurement

· FFS UE-specific DL signals for this purpose

· Study the following DL signals for CONNECTED mode RRM measurement

· Option 1: Cell related RS which is carrying Cell-ID (e.g. NR-PSS, NR-SSS)

· Option 2: RS for mobility

· FFS how to associate it with beam-ID and/or Cell-ID

· Option 3: RS for demodulating broadcast channel

· Option 4: A combination of option 1 and 2

· Other options are not precluded

· At least one of cell-level and beam-level measurement quantities is supported for RRM reporting.

· FFS which RRM measurement quantities to define, e.g., RSRP, RSRQ

· Study the following options for RRM measurement quantities to be reported for L3 mobility:

· Option 1: derived per cell (e.g., if multi-beam, as a function of multi-beam measurements)

· Option 2: derived per beam

· Option 3: A combination of option 1 and 2

· Other options are not precluded

· FFS for other UE states (if introduced by RAN2)


In this contribution, we discuss RRM measurement for CONNECTED mode (in the same context with the above agreements) UE.
2. Discussion

2.1. RRM measurement reporting
In a NR system, a NR cell can comprise multiple TRP(s) having same cell ID and each TRP can manage single or multiple analog beam(s) [2]. In RAN2 #95bis, it was agreed to support cell level signal quality for RRM measurement for DL based mobility in CONNECTED mode as below [3].

	Agreement

1  For connected mode, cell level signal quality for RRM measurement can be derived from multiple beams, if multiple beams can be detected (this does not preclude RRM measurement made on a single beam)

FFS how to combine beam measurements to a cell level single quality


Regarding this, there can be two options for RRM measurement quantities for UE in CONNECTED mode as below.
· Option 1: Cell specific RRM measurement quantities only

· Option 2: Both of cell specific/beam specific RRM measurement quantities

In our perspective, beam-specific RRM measurement quantity may also useful especially for ICIC operation between NR cells. For example, if a NR cell (Cell 1) receive UE reporting on strong interfering beam(s) by beam specific RRM measurement quantities, it can request beam coordination to the NR cell (Cell 2) having the interfering beam(s). For cell specific RRM measurement quantity for HO (handover) procedure, UE can use cell specific DL signal which does not differentiate TRP(s) and beam(s) in a NR cell.

Proposal #1: For RRM measurement/reporting of UE in CONNECTED mode, it can be considered to support both cell specific and beam specific RRM measurement quantities.

· Cell-specific DL signal is used for cell specific RRM measurement quantities

· Beam-specific DL signal is used for beam specific RRM measurement quantities
2.2. DL signal for RRM measurement
In a NR system, it was also discussed that UE BW (bandwidth) can be different from a system BW (i.e., UE BW smaller than system BW). In this case, the frequency location of UE BW (e.g., subband) can be configured by network for UE in CONNECTED mode. If DL signal(s) for RRM measurement is transmitted only in a narrow band in a system BW, there can be a case where the DL signal(s) are not included in a UE BW. It may require for UE to change frequency location of UE BW to perform RRM measurement even for its serving cell. One simple solution is to transmit DL signal(s) for RRM measurement in entire system BW but it is not desirable in terms of energy efficiency at the network side. Therefore, DL signal(s) for RRM measurement in CONNECTED mode should have relatively flexible resources in frequency domain. For example, network can configure frequency resources (e.g., subbands) of DL signal(s) for RRM measurement of UE in CONNECTED mode.
Proposal #2: For RRM measurement/reporting of UE in CONNECTED mode, RAN1 should study how to support flexible frequency resources (e.g., subbands) for DL signal(s) for RRM measurement.
3. Conclusion
In this contribution, we discussed RRM measurement for CONNECTED mode UE and the following proposals were made:
Proposal #1: For RRM measurement/reporting of UE in CONNECTED mode, it can be considered to support both cell specific and beam specific RRM measurement quantities.

· Cell-specific DL signal is used for cell specific RRM measurement quantities

· Beam-specific DL signal is used for beam specific RRM measurement quantities
Proposal #2: For RRM measurement/reporting of UE in CONNECTED mode, RAN1 should study how to support flexible frequency resources (e.g., subbands) for DL signal(s) for RRM measurement.
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