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1 Introduction
In RAN#80bis meeting, the RRM measurements enhancements for FD-MIMO systems were discussed. Rel-12 DRS-based RRM measurements were agreed to be re-used to support FD-MIMO systems with elevation beamforming. [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 the other possible enhancements for RRM measurements for inter-frequency handovers. The proposed RRM measurements are expected to improve the performance of such handover decisions by capturing MIMO-related information of the link from the target cell to the UE.
2 Discussion
In RAN180bis meeting it has been agreed as a working assumption that Rel-12 DRS-based RRM measurements can be reused for FD-MIMO systems. More specifically, a UE in the connected mode may be configured with multiple DRS measurement resources to perform RRM measurements and reporting procedures. Since the DRS measurement resource may contain the DRS-CSI-RS, which may be transmitted with different vertical beamforming from the serving (or the neighboring eNBs), the UE RRM measurement information on different DRS-CSI-RS could assist selection of the most appropriate vertical beam in FD-MIMO systems. It should be noted that current DRS-CSI-RS based RRM measurements are performed using CSI-RS antenna port 15 and only support RSRP and RSRQ measurements and reporting. In this case, only power-domain information can be provided by the UE to the network about the link as a part of the conventional RRM measurement and reporting procedure. It should be noted that for large number of antenna elements at the UE and eNB (relevant to FD-MIMO systems), the MIMO-related information (e.g. on the expected number of the layers that will be served to the UE) might be also important for inter-frequency cell reselection. 
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Figure 1: Illustration of RRM issue in the network with different number of CSI-RS antenna ports 
More specifically, considering the example shown in Figure 1, two eNBs operating on different non-overlapping carrier frequencies F1 and F2 are shown. In Figure 1, macro eNB1 is equipped with FD-MIMO antennas and transmits 8 CSI-RS antenna ports, while eNB2 is equipped with conventional non FD-MIMO antennas and transmits 2 CSI-RS antenna ports. It is assumed that UE has 4 Rx antennas and in principle can support the downlink transmission with up to 4 layers. From the considered in Figure 1 example, if RSRQ of the eNB2 becomes higher than RSRQ of eNB1, the network is likely to initiate a handover procedure to associate UE with eNB2. This, however, may be highly suboptimal decision, considering that UE may be served with only two layers from that eNB. Based on the discussion above it seems necessarily to discuss other possible RRM measurements that would capture MIMO-related information in the RRM reports. 
Proposal:
· Discuss other RRM measurements enhancement that would capture MIMO-related information about the link to assist inter-frequency handovers.

3 Summary

In this contribution we provide our views on the other possible enhancements for RRM measurements to assist inter-frequency handovers in FD-MIMO systems. Based on the discussion, it has been proposed to discuss other RRM measurements that would capture MIMO-related information about the link to assist inter-frequency handovers.
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