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1. Introduction
At the RAN1#67 meeting, the following conclusions and agreement were reached on new interference measurement for Release-11: 
Conclusions:

· The support provided in Rel-10 for interference measurements is not satisfactory for Rel-11.

· Interference measurements using CRS REs alone are not satisfactory for Rel-11.

Agreement:

Specify in RAN1 specifications the possibility to UE-specifically configure specific REs for interference measurement. 

Study further until RAN1#68 which REs to use. 

As noted in [3], interference measurements based on non-zero power CSI-RS alone may be inaccurate given the less accurate channel estimation on non-zero power CSI-RS. 
Some of the options considering which REs to use are captured in [2], and can be summarized as follows:

· Muting resources

· Zero-power CSI-RS

· New muting resources

· Non-zero power reference signal, e.g., CSI-RS 

· Combination of above

· Including also combinations with CRS

In this contribution, we discuss further which resources to use for interference measurements and discuss some of the above alternatives.
2. Interference Measurement Requirements for CoMP Schemes
 Interference to be measured for CoMP CSI feedback may be dependent on one or more of the following:
i) Specific CoMP scheme (like DPS, DB, JT, CB…)

ii) CoMP transmission/muting set
iii) CQI definitions: aggregate or per CSI-RS resource CQI, interference outside of reporting or measurement set.
Depending on the CoMP scheme, a transmission point may be considered as interference or as a desired signal. A UE can be configured multiple CSI-RS resources for CQI measurement and feedback. If the CoMP scheme hypothesis for CQI implies one or more of the corresponding CSI-RS resource as interference, the UE should be able to easily account for this in its CQI calculation, since channel estimation may anyway be performed on all the configured CSI-RS resources (e.g.: for CoMP measurement set management ).
3. Reference Definition for Interference Measurement 

Regardless of how the CQI is computed, the UE should be aware of what part of interference is observed on an interference measurement resource and, hence, how it relates to CQI computation [4]. One approach is that the interference measurement resource corresponds to the sum interference from all TPs in the network other than those corresponding to the configured CSI-RS resources for that UE (or outside a measurement set).  Since the network configures the CSI-RS resources in a UE-specific manner, any interference measurement resource should also be UE-specific.
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Proposal

Define a UE-specific interference measurement resource configured similar to CSI-RS configuration for CoMP CQI computation.

Consider the definition of interference measurement resource as capturing the interference outside the UE configured set of CSI-RS resources (or outside a measurement set).
4. Configuration of Interference Measurement Resources
A straightforward implementation would be to reuse the existing zero-power CSI-RS configurations as interference measurement resources. We do not see a clear need to define new muting resources for further optimization. The UE can be signaled one or more of the configured zero-power CSI-RS configurations for the purpose of interference measurements. 

The users that are configured with the same set of CSI-RS resources (a CoMP cluster of TPs) may also be configured with the same interference resource. This could help reduce the system overhead assigned for interference measurement REs. 
Proposal

Reuse existing zero-power CSI-RS configurations for interference measurement.
5. On using combination of CSI-RS and CRS

It is agreed that CRS alone may not be sufficient for interference measurement in Release-11. However, one of the options captured is to consider combinations of measurements with CRS. In our view, it is better not to combine interference measurements based on both CSI-RS and CRS due to the testing complexity and UE implementation may have to be optimized based on certain CSI-RS configuration parameters and availability of CRS. CRS based measurement can be continued to be supported when channel estimation for CSI is also based on CRS.
Proposal

Avoid defining interference measurements based on both CSI-RS and CRS.
6. Conclusions

Based on the discussion in the contribution, we propose the following for defining the resource for interference measurements in Release-11:
Define a UE-specific interference measurement resource configured similar to CSI-RS configuration for CoMP CQI computations.

Consider the definition of interference measurement resource as capturing the interference outside the UE configured set of CSI-RS resources (or outside a measurement set). 
Reuse existing zero-power CSI-RS configurations for interference measurement.
Avoid defining interference measurements based on combination of CSI-RS and CRS.
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