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1 Introduction 
During RAN1#80, the following conclusions are made for RRM measurement enhancement [1]:
Conclusion:
· Continue discussion on RRM measurement enh. until RAN1 #80bis meeting  whether to enhance the RRM measurement both for connected and idle modes, e.g., CSI-RS based
· Further study should consider any impact on CRS based channels, e.g., PDCCH, PBCH, paging, and SIB
· Any enhanced proposal should not impact to a legacy UE RRM measurement behaviour

In this contribution, we present our views on RRM measurement enhancement for EBF/FD-MIMO.
2 Discussions
In EBF/FD-MIMO SI, the 2D active antenna array is introduced, which enables a wide range of antenna configuration flexibility such as TXRU to antenna element and antenna port to TXRU virtualization. Thus it is possible to form either narrow or wide beam of CRS in the elevation domain by employing different CRS port to TXRU virtualization strategies.
Forming a narrow beam of CRS has the advantage of providing a larger coverage than the wide beam of CRS. However, a narrow beam of CRS can cause coverage holes and result in performance degradation especially in cell edge UEs as indicated in [2] in conventional cell association method. From this point of view, a wide beam of CRS is preferable to provide better coverage, especially for indoor UEs distributed in different floors of a building.
Considering the case using a wide beam of CRS for cell association, the eNodeB has the flexibility to apply a different beamforming strategy to form a narrow beam for UE-specific PDSCH transmission to increase the target UE’s received signal strength. Due to the mismatch of beam pattern between CRS and PDSCH, the CRS-based RRM measurement for cell association might not be optimal in terms of UE-specific PDSCH reception. The cause could be the different active antenna array configurations (e.g. 2D antenna array size, TXRU virtualization method, and antenna height) between the adjacent macro cells or between macro and small cells in homogeneous and heterogeneous scenarios considered in the SI. For example, a UE is closer to Cell A, and the received RSRP from Cell A is better than Cell B. However, Cell B has larger antenna array size and can provide better PDSCH received signal strength to the UE than Cell A due to larger beamforming gain. In this case, if the received RSRP in Cell B is good enough for UE to decode control channel, it is better for the UE to associate to Cell B.
Observation 1: Cell association using CRS-based RRM measurement may not guarantee optimal PDSCH reception performance due to different beam patterns between CRS and PDSCH.
In order to fully exploit the gain of EBF/FD-MIMO, the CSI-RS based RSRP measurement introduced in Rel-12 small cell enhancement might be considered. Specifically, after connecting to a cell based on CRS-based RRM measurement, the network can then request UE to conduct CSI-RS based RSRP measurement based on Rel-12 DRS framework, and handover to the cell providing the best PDSCH received signal strength as mentioned in a multiple of contributions [3]
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[5]. However, it should be noted that if a UE connects to a cell providing the best CSI-RS-based RSRP, it might have problems to demodulate the CRS-based channels (e.g. PDCCH, PBCH, and paging). It is very important to ensure the reliable reception of CRS-based channel is not affected. In this case, the network might need both CSI-RS-based RSRP and CRS-based RSRP reports of the target handover cell to determine if it can provide both good beamforming gain on PDSCH and good enough signal quality for CRS-based channels. In addition, there is no definition for CSI-RS-based RSRQ in Rel-12 DRS framework. It might cause problems for making inter-frequency handover decision in non-co-channel heterogeneous scenario. Some enhancements might be needed for the Rel-12 DRS framework to apply to the non-co-channel heterogeneous scenario.
Observation 2: Both CSI-RS-based RSRP and CRS-based RSRP reports might be necessary to ensure reliable reception of CRS-based channel when reusing the Rel-12 DRS framework to address the sub-optimality of cell association.
Observation 3: Some enhancements might be needed in the non-co-channel heterogeneous scenario when reusing the Rel-12 DRS framework to address the sub-optimality of cell association.
3 Conclusion

In this contribution, we discuss the RRM measurement enhancement aspect of EBF/FD-MIMO, and we have the following observations.
Observation 1: Cell association using CRS-based RRM measurement may not guarantee optimal PDSCH reception performance due to different beam patterns between CRS and PDSCH.
Observation 2: Both CSI-RS-based RSRP and CRS-based RSRP reports might be necessary to ensure reliable reception of CRS-based channel when reusing the Rel-12 DRS framework to address the sub-optimality of cell association.
Observation 3: Some enhancements might be needed in the non-co-channel heterogeneous scenario when reusing the Rel-12 DRS framework to address the sub-optimality of cell association.
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