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Introduction
The following has been concluded in RAN1#68bis regarding the study on interference measurement-
Conclusions from RAN1#68bis:

Agreement:

· At least one Interference Measurement Resource (IMR) can be configured for a Rel-11 UE

· FFS whether a maximum of only one or multiple IMRs can be configured for a Rel-11 UE

· Each IMR consists of only REs which can be configured as Rel-10 CSI-RS resources

· FFS whether REs of an IMR are allowed to be configured as non-zero-power CSI-RS resources

· FFS whether an IMR can have finer granularity than 4 REs/PRB

Revisit FFSs on RAN1#69. 
2 
Whether REs of an IMR are allowed to be configured as NZP CSI-RS resources
Allowing NZP CSI-RS resources as IMR is a proposal under consideration. We believe that the main reason for introducing ZP REs as IMR has been the fact that the channel estimation quality with Rel-10 CSI-RS resources is not sufficient for reliable interference measurement. Therefore allowing NZP CSI-RS resources to be configured as IMR does not seem necessary. The main benefit of allowing NZP CSI-RS resources (without muting) to be configured as IMR is the reduction of IMR footprint since the NZP CSI-RS is transmitted for CSI anyway. However, it remains to be shown that NZP CSI-RS without muting can be used to measure interference with good accuracy with reasonable channel estimation complexity. 
Proposal-1: Consider only ZP REs for IMR.
3 
Number of IMRs that can be configured for a Rel-11 UE
The key question here is whether one IMR is sufficient for CoMP operation. It seems reasonable that the maximum number of IMRs that can be configured for an UE should not be more than the number of CSI-RS resources configured for the UE. It is also reasonable that if multiple IMRs are allowed to be configured for a given UE, the network should have the choice of configuring the UE with a single common IMR for all CSI-RS resources.
The main benefit of allowing only one IMR configuration for an UE is the reduction of IMR footprint. It is also natural to setup this IMR in a way such that it represents the intended interference, e.g.  the interference from outside the CoMP measurement set is captured in this IMR. In this case, for transmission from one TP (including fall-back to non-CoMP transmission, DPS), the eNB will not be able to follow the CQI and RI recommendations from an UE directly. Based on the network’s prediction of interference based on the CQIs from the other TPs/CSI-RS resources a TBS will be allocated for single TP transmissions.
Allowing multiple IMRs (configurable) for an UE (one for each CSI-RS resource), the accuracy of CQI/RI reports for per-point transmission can be improved in case DPS is the envisioned CoMP operation mode. 
Therefore to allow one IMR mapping to multiple CSI-RS resource or one IMR mapping to one CSI-RS resource might be reasonable.
In contrast, whether to allow multiple IMRs for a single CSI-RS resource is questionable. We think that the network will have sufficient flexibility by using CQIs from different CSI-RS resources to further emulate different interference hypothesis for CoMP transmission. Therefore, we think that a restriction to a maximum of one IMR per CSI-RS resource is justified. 
Proposal-2: Consider allowing a maximum of one IMR per CSI-RS resource configured for a Rel-11 UE. The network should have the choice of configuring an UE with only one IMR across all CSI-RS resources.  
4 
Whether an IMR can have finer granularity than 4 REs/PRB
This issue considers a tradeoff between IMR footprint and measurement accuracy. A granularity finer than 4REs/PRB can reduce the IMR footprint, but at the cost of measurement accuracy and higher layer signaling overhead. In our view 4 REs/PRB (and a multiple of 5ms periodicity) seems to be a good compromise considering overhead and reasonable interference measurement accuracy

Proposal-3: Confirm 4REs/PRB granularity for an IMR.
6 
Conclusions
Proposal-1: Consider only ZP REs for IMR.
Proposal-2: Consider allowing a maximum of one IMR per CSI-RS resource configured for a Rel-11 UE. The network should have the choice of configuring an UE with only one IMR across all CSI-RS resources.
Proposal-3: Confirm 4REs/PRB granularity for an IMR.
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