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1 Introduction
In this contribution, a couple of design issues are addressed for CSI-RS and DMRS, which should be critical in the FD-MIMO implementation. 
2 Discussion
2.1  Beamforming for CSI-RS
In the Rel-12 and earlier releases, CSI-RS is not transmitted with precoding. Thus, the UE feedbacks the downlink channel state information based on the non-precoded reference signals. However, we think the lack of precoding for CSI-RS causes several inconveniences in some FD-MIMO scenarios, where the antenna gains are considerably large with beamforming.
First, the use of non-precoded CSI-RS leads to the need of more antenna ports. This results in the need of more resources for the reference signals. This large resource overhead could be a major problem when the number of antenna elements is considerably large. In addition, it may also cause additional complexity in the design of the reference signals in FD-MIMO. 
Second, the UE needs to take care of more interference signals from the neighboring cells as the antenna gain further increases. Furthermore, when ZP-CSI-RS is configured at the serving cell, the interference level measured at the UE can strongly depend on whether or not the beamforming is being used at the neighbor cells.
When the eNodeB takes such issues into account, the channel responses for the interference signals should be considered. However, the UE needs to have a capability to measure the very low-level interferences, which is not previously required. These can significantly increase the complexity in the interference measurement with CSI-RS. The incremental computation complexity also makes it difficult to choose the most favorable beamforming pattern at the UE.
To deal with the above issues, application of beamforming to CSI-RS can be beneficial because the measurement result can be more reliable and the associated complexity can be minimised. 
　
Observation 1: Conventional measurement with CSI-RS can be undesirable in FD-MIMO: unreliable measurement results, more resources due to a large number of antenna ports, and more stringent requirements in interference measurement
Proposal 1:
eNodeB should transmit CSI-RS with beamforming.
Similarly, when the CSI-RS is not full-dimensionally precoded, (i.e., only vertically or horizontally precoded,) the UE still will suffer the unreliable interference measurements.
For example, assuming that the user data is precoded with antenna weights W1, W2, and W3, for the vertical pattern, the horizontal pattern, and the phase adjustment for multi-layer MIMO, respectively, when CSI-RS is precoded only with either W1 or W2, (here, W3 is statically allocated), the gain mismatch between the user data and CSI-RS can cause the unreliable measurement results. Thus, we think that CSI-RS should be precoded both vertically and horizontally to maintain the same antenna gain as the user data.
Proposal 2:
CSI-RS should be precoded both vertically and horizontally.
2.2 DMRS-assisted CSI-RS measurement 
With the CSI-RS precoded with both W1 and W2, the UE can now provide more reliable results in the interference measurements.   

However, while CSI-RS transmission with a shorter period presents better accuracy in the estimation of the downlink channel response, it requires large resource overhead as it occupies the entire channel bandwidth. Thus, for the resource efficiency, it is desirable that DMRS measurement is exploited to assist the CSI-RS measurement so that the transmission period of CSI-RS can be relaxed. Since DMRS can be transmitted every subframe and is precoded with the same antenna weights as the user data (W1, W2, and W3), it can be helpful for the measurement, when W1 and W2 can be extracted.  
To obtain W1 and W2 from DMRS and exploit them for the channel estimation, W3 needs to be eliminated. For this purpose, the network should provide the UE with the information that makes it possible to extract W1 and W2 from DMRS. This assistance scheme can alleviate the resource overhead because the transmission of CSI-RS can be minimised with the help of DMRS.   
Proposal 3:
To assist the CSI-RS measurement, the network should provide the UE with part of the antenna weight information relevant to DMRS.
3. 
Conclusions
In this contribution, the following proposals and observations are made:
Observation 1: Conventional measurement with CSI-RS can be undesirable in FD-MIMO: unreliable measurement results, more resources due to a large number of antenna ports, and more stringent requirements in interference measurement
Proposal 1:
eNodeB should transmit CSI-RS with beamforming.
Proposal 2:
CSI-RS should be precoded both vertically and horizontally.

Proposal 3:
To assist the CSI-RS measurement, the network should provide the UE with part of the antenna weight information relevant to DMRS.
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