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1. Introduction
In RAN1#82, some agreements on CSI-IM were reached as below:
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 the agreement, for CSI reporting classes A and B, it is yet to confirm if CSI-IM is supported or not. In this contribution we discuss the issue related to CSI-IM and provide our views.
2. Discussion
During Rel-10 timeframe, there was lots of discussion on how to correctly measure interference however due to lack of consensus it was not specified. One of the problems with interference measurement over CRS is that it doesn’t reflect the real interference on PDSCH. There is frequency shifting for CRS REs mapping among neighboring cells, however the reuse factor is only 3. It means interference measured on CRS cannot reflect PDSCH interferences from all cells in the system, PDSCH interference from the cells which has same frequency shifts doesn’t contribute to the measured interference over CRS. On the other hand, there is constant interference from CRS from other cells which has same frequency shifts; even though the system with zero load, no PDSCH at all, CRS still sees the interference coming from CRS in other cells with same frequency shifts which leads to completely wrong CSI. 
In Rel-11, the concept of CSI process was introduced, a CSI process is associated with a CSI-RS resource and CSI-IM. eNB can configure CSI-IM flexibly so that the configured UE can measure the real interference in the system and thus reported CQI is more accurate. In RAN1#82, there was discussion on whether CSI-IM is supported or not in Rel-13. If CSI-IM is not supported in Rel-13, then the issue of interference measurement is back to square one again. If CSI-IM is not supported, there are two options for interference measurement, either measure interference on CRS or on CSI-RS. The problem with interference measurement over CRS had been well analyzed in previous releases. 
It was agreed to keep CSI-RS density of 1RE/RB/port and 12/16 ports NZP CSI-RS REs are obtained by aggregating NZP CSI-RS REs of multiple legacy CSI-RS configurations in the same subframe. With these agreements, there are at most 2 CSI-RS patterns for 16 ports NZP CSI-RS with non-overlapping RE mapping, which means that CSI-RS configurations from multiple cells will be colliding unless CSI-RS is configured with very long periodicity and different subframe shifts. In case of colliding CSI-RS among multiple cells, the issue with interference measurement becomes same as for interference measurement over CRS. Considering such issues with interference measurements over CRS or CSI-RS, and CSI-IM is already supported in current spec it should be supported in Rel-13 unless there are other mechanisms which improves interference measurements.
Proposal: CSI-IM is supported and used for interference measurement for FD-MIMO in Rel-13.
On CSI-IM association with CSI process and CSI resource/configuration, 2 alternatives were agreed in RAN1#82 and RAN1 is to further down select one out of them. For CSI reporting class A, one CSI process maybe associated with multiple CSI-RS resources/configurations for 12/16 ports CSI-RS depending on the exact signaling mechanism for CSI-RS configuration. Even though there are multiple CSI-RS resources associated with a CSI process they are still one set of CSI-RS ports so it doesn’t make sense to associate different CSI-IM to different CSI-RS resources/configurations. One CSI process associated with multiple CSI-IM is mainly motivated from CSI reporting class B where there are multiple CSI-RS resources/configurations within a CSI process.  In CSI reporting class B, for example, there are multiple CSI-RS resources/configurations associated with a CSI process and each CSI-RS resources are beamformed with different weights, and each CSI-RS resources are associated with different CSI-IM; it would be possible to measure the interference coming from different beams however the overhead will be significant. If the beams are well separated then interference between the beams will be negligible, and inter cell interference will be dominant. Considering discussion above, we propose to choose alternative 1, i.e. a CSI process is associated with one CSI-IM.
Proposal: A CSI process of Class A or Class B is associated with one CSI-IM (common interference measurement resource across all CSI resources/configurations within a CSI process).
3. Conclusions
In this contribution, we discussed the necessity of CSI-IM and configuration for reporting class A and B, we propose:
Proposal: CSI-IM is supported and used for interference measurement for FD-MIMO in Rel-13.

Proposal: A CSI process for Class A or Class B is associated with one CSI-IM (common interference measurement resource across all CSI resources/configurations within a CSI process).
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