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1. Introduction

In RAN1#80bis meeting, issues on RRM enhancement for supporting FD-MIMO were discussed, and the following working assumption was made [1].

Working assumption:

· Rel-12 DRS-based RRM measurement can be reused for EBF/FD-MIMO

· FFS: Configurable periodicity, the number of reported CSI-RS based RSRPs

In this contribution, we provide our views on RRM enhancements considering the conclusion made in RAN1#80bis meeting.
2. Discussion
The working assumption is based on reusing Rel-12 DRS-based RRM measurement, which means CSI-RS as DRS can be used for RRM for supporting FD-MIMO. More specifically, a UE (to be supported by FD-MIMO) is primarily attached to a cell following existing CRS-based cell selection procedures including RACH procedures, although the cell might not be the best cell in terms of FD-MIMO. Once the UE is set up in RRC-connected mode, the UE needs to be configured with all the necessary higher-layer signaling for such discovery procedures including DRS measurement timing configuration (DMTC), DRS-CSI-RS configurations, and so on [2]. Following these configurations, the UE periodically measures DRS-CSI-RSs according to the configured periodicity in DMTC, which can be configured with 40, 80, or 160[ms].

Based on RRM measurements especially on DRS-CSI-RSs, e.g., each applied with different vertical beam for the FD-MIMO use case, the UE would conduct CSI-RS based RRM reporting according to the specified behaviors. Collecting these RRM report results at eNB, the UE may be informed by the eNB to do a handover to another cell when the eNB figures out that the current serving-cell for the UE is not providing the best vertical beam applied to PDSCH transmitted by an FD-MIMO mode for the UE. In other words, the best RRM result could be derived and reported based on a certain DRS-CSI-RS transmitted from other cell than the serving-cell.

Observation 1: Beamformed CSI-RSs as DRS can be utilized for RRM purposes including best vertical beam selection as well as potential handover decision for UE supporting FD-MIMO.
Regarding FFS issues of configurable periodicity and the number of reported CSI-RS based RSRPs, our view is basically there is no need to enhance these aspects since current DRS related behaviors seem sufficient to support FD-MIMO operations. In terms of configurable periodicity compared to currently supportable periodicity as 40, 80, or 160[ms], the supported shortest periodicity of 40ms can be regarded as being sufficiently short in the RRM perspective. In terms of the number of reported CSI-RS based RSRPs compared to the currently supported maximum 3 CSI-RSRP report per frequency, our view is maximum 3 best CSI-RSRP report seems sufficient to provide preferred vertical beam directions for example, unless a visible gain for employing larger number of CSI-RSRP reports is shown.
Observation 2: Current configurable periodicity of CSI-RS as DRS and the maximally supported number of CSI-RSRP report per frequency seem sufficient for supporting FD-MIMO operations.
Considering the limited time for the study item, it is suggested to confirm the working assumption for the sake of progress, based on the above observations.

3. Conclusion
In this contribution, we discussed RRM enhancement issues for FD-MIMO support. The observations and proposal based on the discussion are given as follow:
Observation 1: Beamformed CSI-RSs as DRS can be utilized for RRM purposes including best vertical beam selection as well as potential handover decision for UE supporting FD-MIMO.
Observation 2: Current configurable periodicity of CSI-RS as DRS and the maximally supported number of CSI-RSRP report per frequency seem sufficient for supporting FD-MIMO operations.
Proposal 1: Working assumption made in RAN1#80bis regarding RRM enhancement is confirmed.
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