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1. Introduction
The following agreements were made at RAN2#97 meeting:
Agreement

1
Cell quality can be derived from N best beams where value of N can be configured to 1 or more than 1. 

FFS: Details of filtering to be applied

FFS: How the quality of the serving cell is determined (e.g. from serving beam only or cell quality)

FFS: Whether the agreement applies to both additional RS and idle RS.

FFS: Whether to only consider beams above a threshold ('good' beams)

In this document, we further discuss some aspects related to NR RRM measurement procedure design, especially focused on beam operation. 
2. Discussion 
For RRM measurement in RRC_CONNECTED state, LTE uses the same measurement quantities as in RRC_IDLE state. This design principle comes from the beginning of LTE design. It is a single wide analog beam operation using CRS tied with Cell-ID
 information in LTE Release 8. It is reasonable for UE to perform measurement with the same CRS in RRC_IDLE and RRC_CONNECTED states, and expect the similar receive power on data channel.
However, NR system will face a lot challenges. One of the most attractive features of NR is to support multi-beam based operation to improve data rate and spectrum efficiency. Generally, wide beam is used to transmit the cell-specific signals, and narrow beam is used to transmit the UE-specific signals. Different NR cells may possess different beam capability (with different analog beam-forming or hybrid beam-forming configuration and TRP configuration), also considering wider component carrier bandwidth will be supported for a NR cell, cell-specific wide beam signals for RRM measurement cannot correctly reflect the actual channel characteristic and quality of data signals transmitted by narrow beam. The following example further elaborates this mismatch.
Assuming RRC_CONNECTED state UE anchored in serving cell A is moving at the edge of cell A, which is the region overlapped between cell A and cell B. UE is served by narrow beam (NB1) with data transmission at MCS1 in cell A.

Because Cell B doesn’t transmit RS on narrow beam to the UE anchored in cell A, handover is triggered by the quality of wide beam. After UE performs access to cell B, cell B selects the best narrow beam (NB2) to serve UE; according to NB2 channel quality and power, cell B schedules MCS2 for UE data transmission by NB2.

UE performs handover successfully from cell A to cell B; however, data transmission efficiency is degraded as MCS2 is lower than the original MCS1, as the quality of narrow beam in cell B is weaker than that of narrow beam in cell A. In addition, the similar situation will be expected in DC scenario and LTE assist NR access scenario.
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If UE can measure the neighbor cell quality with narrow beam (NB2), the better performance could be gotten.
Proposal 1: To supply optimal RRM measurement results, it is necessary for the edge UE to measure the UE-specific narrow beam from the neighbor cell.
To use neighbor narrow beam for RRM measurement in RRC_CONNECTED state, UE needs to identify the beam index (e.g. RS resource index and transmission time index, etc.) and cell ID. Then UE can exactly measure the quality associated with the narrow beam and the neighbor cell. It is RAN1’s task to design the mechanism for UE to identify beam index and cell ID, whatever by explicit or implicit manner, via dedicated signaling or system information. In order to efficiently support inter-gNB network controlled mobility based on beamforming RS, inter-gNB coordination is needed. 

Proposal 2: To support network controlled mobility based on beamforming RS, the related inter-gNB coordination mechanism is needed.
3. Conclusion

In this contribution, we focus on NR RRM measurement procedure design with the following proposals
· Proposal 1: To supply optimal RRM measurement results, it is necessary for the edge UE to measure the UE-specific narrow beam from the neighbor cell.
· Proposal 2: To support network controlled mobility based on beamforming RS, the related inter-gNB coordination mechanism is needed.
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