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1 Introduction
In RAN plenary#68, WI: ‘Elevation Beamforming/Full-Dimension (FD) MIMO for LTE’ has been approved [1].  One of the scopes of the WI is to enhance the reference signals, including beamformed CSI-RS. In the technical report approved at the meeting [2], several approaches are captured for the allocation of the beamformed CSI-RS resource(s).
-
Approach 1, UE-specific beamforming on configured CSI-RS resource: In this approach, a serving eNB may dynamically change the beamforming weights applied on a NZP CSI-RS resource configured to a UE. To ensure that the UE resets the start time of a CSI measurement window when beamforming change occurs, the UE may explicitly or implicitly receive an indication from the eNB. Alternatively, the UE may be configured to always limit its NZP CSI-RS measurement window (e.g. to 1 subframe). An interference measurement window may also be used for CSI-IM measurements. Measurement resource restriction, for either or both of CSI-IM and CSI-RS, may apply in the frequency domain as well. 
-
Approach 2, CSI-RS resource change for channel measurement: In this approach, a UE is configured with M(>1) NZP CSI-RS resources. From those M resources, the eNB selects N (>=1) resource(s) for a CSI process and signals the selected resources to the UE. Alternatively, UE reports N selected CSI-RS resource indices out of M configured CSI-RS resources. 
-
Approach 3, Aperiodic beamformed CSI-RS: In this approach, a UE is configured with a CSI process on which the actual NZP CSI-RS transmission and CSI-IM measurement instances are controlled by eNB and signaled to the UE.  The measurement window can be configured by higher-layer signaling.
In this contribution, in light of above approaches, we discuss the implementation of the beamformed CSI-RS, which should provide a desirable enhancement for FD-MIMO.
2 Discussion
2.1 CSI-RS resource configuration
In the channel measurement that uses NZP CSI-RS for FD-MIMO, it is possible that the eNodeB transmits several beamformed CSI reference signals using the multiple orthogonal resources so that the UE can choose the best beam for the subsequent data reception. The orthogonal resources needed for such beam-specific NZP CSI-RS may be configured through the application of CSI-RS-Config information element, and its parameters such as resouceConfig-r10 and subframeConfig-r10. For example, resouceConfig-r10 can be applied to specify the time/frequency position of the orthogonal resource within the resource block. Twenty orthogonal resources can be allocated for the normal cyclic prefix when the antenna port count is 1. Similarly, subframeConfig-r10 can be applied to specify the offset and period of the subframes for the orthogonal resources.
Concerning the above approach 1-3, approach 1 may have a large specification impact in the implementation of the CSI-RS resource configuration because it assumes a dynamic resource allocation. Approach 2 can be more compatible with the existing resource allocation mechanism. It should be straightforwardly implemented through a multiple CSI-RS configuration for multiple UEs.
2.2 Interference measurement
In FD-MIMO, the large antenna gain of the eNodeB can cause a severe interference. It is possible that the UE in the serving cell can suffer from the beamformed user data transmitted from the neighbor eNodeBs. The level of such interference caused by user data is supposed to be very dynamic. Thus, it is very difficult for the UE to predict and measure the level of the interference, which negatively impacts the overall performance in FD-MIMO.  
One possible scheme that may handle this issue is that all the user data is scheduled and transmitted in a semi-static manner. However, this is not realistic because the semi-static scheduling for all the users does not provide the optimal performance.
Another possible scheme is that the UE estimates the level of the interference by measuring NZP CSI-RS. For a stable measurement, however, it can be necessary that the neighbor eNodeBs should keep the configuration of NZP CSI-RS unchanged for, at least, a certain measurement window time. In this case, the neighbor eNodeBs should provide some beam-related configuration information to the serving eNodeB.
With above considerations, it can be anticipated that approach 1 results in a large signaling overhead for  the UE-specific beam information, which indicates that this approach is not desirable for the FD-MIMO application. Approach 2 seems desirable because it allows the same configuration for a relatively longer period of time. Concerning approach 3, it will not be desirable because NZP CSI-RS cannot be periodically transmitted. 
When NZP CSI-RS is transmitted on a semi-static basis, some measurement error may result between the interference level computed at the UE based on the NZP CSI-RS and the actual level. To minimize the measurement errors, some scheduling information can be exchanged, thus making use of both the NZP CSI-RS- and scheduling-related information among the eNodeBs.
Proposal 1:  To measure the interference from the neighbor cells, NZP CSI-RS based interference measurement is desirable.
Proposal 2:  To insure the performance of the NZP CSI-RS based interference measurement, the configuration of NZP CSI-RS should not be changed during the measurement period.
Proposal 3:  Scheduling information should be exchanged among the eNodeBs to improve the accuracy of the interference measurement. 
3. 
Conclusions
In this contribution, the following proposals are made:
Proposal 1:  To measure the interference from the neighbor cells, NZP CSI-RS based interference measurement is desirable.
Proposal 2:  To insure the performance of the NZP CSI-RS based interference measurement, the configuration of NZP CSI-RS should not be changed during the measurement period.
Proposal 3:  Scheduling information should be exchanged among the eNodeBs to improve the accuracy of the interference measurement.  
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