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Introduction
In RAN#68 meeting, the new work item of elevation beamforming/Full-Dimension (FD) MIMO for LTE [1] has been approved. Beamformed CSI-RS is one optimized scheme,and there are several enhanced points including non codebook feedback and the SRS enhancement, etc. In this contribution, we give our views on the beamformed CSI-RS based scheme.
Beamformed CSI-RS based feedback
In the phase of Study Item, the Category 2 of Virtual sectorization using one or more beamformed CSI-RS resource(s) with a single cell-ID (single sector as a special case) has been widely discussed and evaluated, beamformed CSI-RS is based on this category 2 scheme, including cell specific beamformed CSI-RS and UE specific beamformed CSI-RS.

· Cell specific beamformed CSI-RS
For cell specific beamformed CSI-RS, eNB configure multiple CSI-RS resources, each resource is precoded with different beam directions, these beam directions could be assumed to be static or semi static changed, and the CSI-RS overhead has to be increased with the number of beams. For non codebook based CSI feedback, the reciprocity can be fully used to reduce the feedback overhead, and eNB can select the propoer beam direction for each UEs based on SRS measurement, and the CQI may be calculated at UE side based on TxD transmission mode. On the other hand, for codebook based feedback, each UEs has to feedback both the best beam index and the CQI corresponding to the best beam.

· UE specific beamformed CSI-RS
For UE specific beamformed CSI-RS, eNB configure a single CSI-RS resource that is precoded specifically to each UE based on SRS measurement or UE feedback, since the beamformed CSI-RS is UE speicific, so the precoding can be changed. For non codebook based feedback, CQI can be calculated and fed back by UEs based on TxD transmission mode, but with the increasing number of antenna array, the accuracy need to be carefully considered,  one simple way is to feedback more accurate CQI based on beamformed CSI-RS just as codebook based feedback, since the precoding can be directly measured by UEs, assuming 2 CSI-RS ports configured for 2 RX UE, CQI can be acquired at the UE side by virtualize one polarization to one CSI-RS port and another polarization to another CSI-RS port.
Considering the CSI-RS overhead, when UEs in RRC connection mode is smaller than antenna array, the overhead of beamformed CSI-RS is acceptable, in the other words, the UE specific beamformed scheme has better supriority when the number of antenna arrays is much larger.

· Comparison of two beamformed CSI-RS schemes
UE specifci beamformed CSI-RS is more flexible and more adaptable to even more number of antenna arrays, so other than cell specific beamformed CSI-RS, UE specific beamformed CSI-RS should also be considered to be enhanced.

Proposal:Other than cell specific beamformed CSI-RS, UE specific beamformed CSI-RS should also be considered to be enhanced.

From the above analysis, no matter cell specific or UE specific CSI-RS, the main problems are how to solve the problem of CSI-RS overhead and how to fully use reciprocity. One way is to increase transmission opptunity of CSI-RS to better support Full dimension MIMO, the other way is fully using reciporocity to reduce the necessity of CSI-RS transmission as much as possible. The following two proposal are given:



· CSI-RS transmission in DwPTS of TDD special subframe
to increase the opportunity of CSI-RS transmission especially for TDD, one of the feasible way is to allow CSI-RS transmission in DwPTS of special subframe. The principle is to reuse the current CSI-RS design and pattern as much as possible.

Proposal:CSI-RS transmission in DwPTS of TDD special subframe need to be considered.


· CQI feedback Enhancement considering CSI-RS overhead reduction
On the other hand, the CSI-RS overhead can be reduced by aid of channel reciprocity including long term and short term. 
One way is to determine RI using long term channel measurements and CQI using short term measurements for TDD, and CQI/PMI using long term measurements or long term reciprocity for FDD. In this case, it is possible to transmit only one UE specific CSI-RS port per UE when its channel rank stays as one for long enough periods, and transmit two UE specific CSI-Rs ports per UE when its channel rank is two, in this case, it could reduce the CSI-RS overhead in some degree. Considering beamformed CSI-RS precoding can be determined by both long term measurement or long term reciprocity for FDD, it is better to use reciprocity based operation for both FDD and TDD to realize common behavious between FDD and TDD to support beamformed CSI-RS scheme.

Proposal 3: it is better to use reciprocity based operation for both FDD and TDD to realize common behavious between FDD and TDD to support beamformed CSI-RS scheme.

Summary
In this contribution, we give our considerations and proposals of beamformed CSI-RS schemes:
Proposal:Other than cell specific beamformed CSI-RS, UE specific beamformed CSI-RS should also be considered to be enhanced.
Proposal 2:CSI-RS transmission in DwPTS of TDD special subframe need to be considered.
Proposal 3: it is better to use reciprocity based operation for both FDD and TDD to realize common behavious between FDD and TDD to support beamformed CSI-RS scheme.
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