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1 Introduction  
At the stage of EB/FD-MIMO SI, beamformed CSI-RS based scheme is introduced. This category comprises the schemes with CSI-RS ports have narrow beam widths. Some potential specification enhancements for this scheme were discussed in [1].  
In this contribution, the framework for beamformed CSI-RS scheme, including beamformed CSI-RS resource configuration, CSI measurement, CSI feedback and the potential specification impacts are given.
2 Beamformed CSI-RS resources

Beamformed CSI-RS based scheme is introduced in order to reduce the dimension of CSI-RS port for overhead reduction and increase the coverage. There are two types of beamformed CSI-RS which are cell specific beamformed CSI-RS and UE specific beamformed CSI-RS.

For cell specific beamformed CSI-RS, the 2D space is divided into several virtual cells. In each virtual cell, the beamformed CSI-RS resource is common for all the UEs. It is equivalent to perform a coarse granularity CSI-RS precoding for the UEs associated with a CSI-RS resource. This scheme can be applied for both FDD system and TDD system. 
In addition, when the UE distribution is random in one cell and the beam width of beamformed CSI-RS is narrow, a large number of required cell specific beamformed CSI-RS resources is needed. As the number of UE and UE’s traffic is semi-static variation in the cell, some beamformed CSI-RS resources are unused. Cell specific CSI-RS precoding is not flexible to support MU pairing. 
For UE specific beamformed CSI-RS, a UE specific precoding can be used for CSI-RS.  Compared to cell specific beamformed CSI-RS resource, it is more flexible to exploit the elevation beamforming gain for CSI-RS.  The number of UE specific beamformed CSI-RS port can be reduced to minimum (e.g. 2, 4 CSI-RS ports) when the precoding information for CSI-RS can be accurately acquired for UE. 
For UE specific beamformed CSI-RS, beam pre-selection in eNodeB is required to form the beamformed CSI-RS resource(s) for each UE. For TDD, eNodeB can utilize uplink signal to obtain the channel reciprocity. For FDD, it is difficult to get the precoding vectors for beamformed CSI-RS. It can be based on UE CSI feedback or RRM measurement on the discovery reference signal(s) for Rel-12 UEs.  The UE specific beamformed CSI-RS is equivalent to have a 2D codebook with same spatial resolution in horizontal direction and vertical direction. In order to obtain spatial characteristic estimation as non-precoded CSI-RS scheme, a large number of beams with finer spatial resolution are needed for each UE. 
When the number of RRC_CONNECTED UE is large in the cell, the overhead of UE specific beamformed CSI-RS will be even larger than non-precoded CSI-RS scheme in this case.  Therefore, the spatial reuse of UE specific beamformed CSI-RS resource should be considered in the WI stage. 
Based on the above discussion, there are the following observations:
· For TDD, UE specific beamformed CSI-RS based scheme can be used based on channel reciprocity
· For FDD, due to lack of channel information for CSI-RS precoding, some UE CSI feedback is needed to facilitate UE specific beamformed CSI-RS
3 Beamformed CSI-RS based CSI report
In beamformed CSI-RS based scheme, the measurement resources can be multiple NZP CSI-RS resources. UE needs to select and report the preferred resource(s) and the associated CSI to eNodeB. It can be found that additional resource index needs to be reported. Therefore the potential specification impact is: 
Proposal 1: UE needs to report the selected CSI-RS resource index (s) along with a CSI report
In order to solve the mobility issue, more than one CSI-RS resource can be selected and reported to eNodeB.  .  
Based on the assumption of selecting and reporting more than one beamformed CSI-RS resources for each UE, the relationship between the CSI report(s) / CSI process (es) associated with these selected resources should be considered and studied. For example, a single CSI process can be associated with multiple selected NZP CSI-RS resources.   

From the above discussion, we can find that 
Proposal 2: The relationship between the CSI report(s)/CSI process (es) associated with multiple selected resources should be studied. 
4 Conclusions
In the contribution, beamformed CSI-RS based scheme is discussed and there are the following proposals:
Proposal 1: UE needs to report the selected CSI-RS resource index (s) along with a CSI report

Proposal 2: The relationship between the CSI report(s)/CSI process (es) associated with multiple selected resources should be studied. 
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