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1 Introduction
In RAN meeting #71, the work item on Enhancements on Full-dimension (FD) MIMO was agreed for Release 14. One of the key objective in WID [1] is: 
	· Specify enhancements on reference signal in the following areas [RAN1]

· Non-precoded CSI-RS, extending the existing numbers {1, 2, 4, 8, 12, 16} of CSI-RS antenna ports for support of {20, 24, 28, 32} CSI-RS ports with mechanism for reducing the overhead for CSI-RS transmission
· Beamformed CSI-RS, supporting CSI-RS resource utilization with improved efficiency for UE-specific beamformed CSI-RS including specifying support for aperiodic CSI-RS 
· Evaluate and, if needed, specify enhancement on uplink DMRS to support (more than 2) orthogonal DMRS for MU-MIMO with partially overlapping BWs allocation 


According to above description, the resource utilization for UE-specific BF CSI-RS will be one of the major issues in the following meetings. Thus, in this contribution, we provide our views for designing new resource utilization.
2 UE-specific BF CSI-RS
In Rel-13 two types of FD-MIMO schemes were decided for LTE-A, i.e. Class A: non-precoded CSI-RS, which increases the number of antenna ports up to 16 from 8, and Class B: beamformed CSI-RS where CSI-RS are mapped to multiple tranceiver units (TxRUs) using weights to form beams. The beamformed CSI-RS has two types: class B K>1 and class B K=1. For class B K>1, it is considered as cell-specific beamforming, where eNB transmits K CSI-RS resources beamformed K directions each, and then UEs will report CRI to indicate the selected resource for CSI feedback. For class B K=1, it is considered as UE-specific beamforming, which configures only one CSI-RS resource with a specific beam direction and UE will report corresponding codebook.
For class B K=1 in transmission of periodic CSI-RS recourse configuration, there is one UE that could receive the beamformed CSI-RS since CSI-RS is wideband signal and the beam is only formed to a specific UE. However, with increased number of UEs, more CSI-RS resources need be configured so that the overhead of CSI-RS resources would increase.
3 Resource utilization
For serving more UEs and reducing the CSI-RS recourse overhead, the CSI-RS recourse configuration could be designed in two ways as shown in Fig. 1. 

Alt.1: the CSI-RS recourse configurations could be assigned to different parts of the frequency bandwidth and the UE may measure its own part of CSI-RS recourse although the performance could be degraded with less CSI-RS resource to measure channel. However because the CSI-RS signal is beamformed, the channel may be less frequency selective in frequency domain. Thus the impact to CSI accuracy may be negligible.
Alt.2: CSI-RS recourse configurations could be assigned to different subframe. The different UEs could measure channel at different subframe, although this would increase the period of CSI-RS so that the accuracy of channel measurement may be decreased. Hence Alt.2 could be adopted for low mobility UEs or could be triggered by aperiodic CSI-RS configuration [2] within periods of two periodic CSI-RS resource configurations to enhance the accuracy of channel measurement.
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Fig. 1. Resource utilization (3 UEs in this example) 
Proposal 1: Resource utilization for UE-specific BF CSI-RS could be facilitated by TDM or FDM.

4 Conclusions
In this contribution, we have introduced two candidate ways of resource utilization for UE-specific BF CSI-RS. In particular, we propose the following:
Proposal 1: Resource utilization for UE-specific BF CSI-RS could be facilitated by TDM or FDM.
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