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1 Introduction
In RAN1#82, CSI-process and CSI-configuration have been discussed and the following agreements were reached:
Agreements:
· For CSI reporting classes A and B (If CSI-IM is supported and used)

· On the CSI-IM association with CSI process and CSI resource/configuration, RAN1 will down-select between the following two alternatives:

· Alt.1: A CSI process is associated with one CSI-IM  (common interference measurement resource across all CSI resources/configurations within a CSI process)

· Alt.2: A CSI process can be associated with multiple CSI-IM 

· RRC signaling framework should support different CSI resource/configuration to be associated with different CSI-IM resource configuration.

· CSI-IM resource configuration is at least supported as Rel.12 legacy

· FFS: Change on CSI-IM resource configuration
In this contribution, a couple of issues on CSI-IM process are addressed for the improved CQI in FD-MIMO.
2 Discussion
2.1 CSI-RS measurement in multiple interference scenario
In FD-MIMO, since the signals are supposed to be transmitted with a large antenna gain, there should be many events that the UE suffers from the interference from the neighbour cells. In particular, when there are multiple interference sources as shown Figure 1, the estimation of the reliable CQI involves some complexity because the expected interference level on PDSCH needs to be indirectly calculated with the reception of NZP-CSI-RSs, taking the power ratio Pc (assumed ratio of PDSCH EPRE to CSI-RS EPRE) into account. 
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Figure 1 CSI-IM with multiple-interference scenario.

Furthermore, because each eNodeB can have different gain and Pc for some reason (e.g. for the optimisation of the entire system performance) and the use of beamforming can significantly boost the difference due to the increased freedom in the choice of the parameters, the estimation process can be considerably complicated. 
Although it should be possible that the information needed for the appropriate CQI estimation can be provided for the UE via the serving eNodeB, with the help of the X2 interfaces, the associated exchange of messages can be very large. In addition, a significant amount of orthogonal resources should be needed to ensure the correct interference measurement.
To reduce such overhead and resources, it should be desirable that the UE measures only the CSI-RSs that are potentially significant. The UE then obtains only the parameters, such as the antenna gains and Pc values, of the reduced number of the eNodeBs via the serving eNodeB. This significantly reduces the overhead associated with the CSI process, while adequately providing the potential interference level on the PDSCH.
Proposal 1: For the multiple-interference scenario, the interference level on PDSCH should be estimated by the values of Pc, which are provided from the neighbour eNodeBs.
Proposal 2: CSI-IM should be performed using the orthogonal resources, which are configured for the reduced number of the neighbour eNodeBs
Proposal 3: From above considerations, alt2 should be further studied for the CSI-IM association.

2.2 PDSCH scheduling
In practice, the interference level depends upon whether or not the data is actually transmitted. This means that the CSI-IM depends upon the scheduling of the eNodeBs in other cells. Thus, it should be helpful to provide the scheduling information from these eNodeBs to the serving eNodeB in order to correctly estimate the actual interference level at the UE. 
 Since the scheduling is usually independent between the beams, it should be desirable that the CSI-IM is performed on a beam basis. Therefore, when there are multiple beams, which are the potential interference sources, a series of CSI-IMs have to be performed at the UE using the multiple CSI-IM resources. Then, the UE transmits the CQI feedback to the eNodeB once for the multiple CSI-IM results for the neighbour cells.
3. 
Conclusions
In this contribution, the following proposals are made:
Proposal 1: For the multiple-interference scenario, the interference level on PDSCH should be estimated by the values of Pc, which are provided from the neighbour eNodeBs.

Proposal 2: CSI-IM should be performed using the orthogonal resources, which are configured for the reduced number of the neighbour eNodeBs

Proposal 3: From above considerations, alt2 should be further studied for the CSI-IM association.
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