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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 resource utilization for UE-specific BF CSI-RS. In RAN1#84b meeting the several alternatives for reducing the overhead for beamformed CSI-RS have been agreed: 
	 Agreements: 

· Until RAN1#85, down-selection/merge the following alternatives for reducing the overhead for beamformed CSI-RS, considering overhead reduction, performance, backward compatibility, UE implementation complexity:

· Alt.1: Aperiodic CSI-RS

· E.g., One-shot CSI-RS transmission with transmission on the same subframe as triggering subframe 

· Alt.2: Dynamic CSI-RS activation and/or deactivation

· E.g., One-shot or multi-shot CSI-RS transmission after the triggering subframe 

· Alt.3: Reduced frequency density via decimation over part or all of the bandwidth

· Alt.4: MR with dynamic sharing of the beams on CSI-RS resources among the UEs 

· Alt.5: Triggered measurement of one of multiple CSI-RS configurations

· Alt.6: Spatially multiplexed beamformed CSI-RS

· Other approaches are not precluded




In this contribution, we provide our view for reducing the overhead for beamformed CSI-RS 
2 Discussion
With increased number of UEs, more UE-specific beamformed CSI-RS resources need to be configured so that the overhead of CSI-RS resources would increase. For serving more UEs and reducing the CSI-RS recourse overhead, the CSI-RS recourse configuration could be designed as shown in Fig. 1. The CSI-RS recourse configurations could be assigned to different parts of the frequency bandwidth. Since 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. This could be done by resource block (RB)-wise arrangement or subband-wise arrangement. 

In RB-wise arrangement, UE-specific beamformed CSI-RS for each UE could be interleaving on frequency domain. For implementation, eNB may transmit a repetition factor and an initial PRB to inform UE for measuring the corresponding beamformed CSI-RS. However, RB-wise arrangement may have a non-backward compatible issue.
In subband-wise arrangement, eNB assigns a subband CSI-RS beamformed to a certain UE. One way for UE measurement is that eNB transmits a signalling to inform UE which subband UE should measure. Another way is that we consider periodic CSI reporting using PUCCH. In Mode 2-0 or Mode 2-1, for each bandwidth part, the UE will measures all the subband CSI-RS and selects the best subband and reports corresponding subband index. In this case, UE’s measurement behaviour is the same as legacy UE having no knowledge that the subband CSI-RS has been beamformed. The eNB should expect that UE will report the index of given subband, since that subband CSI-RS had already been beamformed and should have a better CSI. If eNB receives an unexpected subband index, UE may be not on the given beam’s direction and eNodeB may reassign a new direction of beam for the UE. Since UE’s behaviour is the same as legacy UE, there may be no additional UE implementation complexity and no backward compatibility issue. For less bandwidth having only one or two subbands, this could be done by TDM with MR for more UE-specific beamformed CSI-RS. 
Proposal 1: Resource utilization for UE-specific BF CSI-RS could be facilitated by TDM or FDM.
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Fig. 1. Resource utilization (4 UEs in this example)
3 Conclusions
In this contribution, we have discussed 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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