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1. Introduction
Interference estimation is an important part of CSI feedback. This is however left completely unspecified in current specifications although the common understanding is that UEs in practice use CRS REs for obtaining interference estimates. As LTE evolves such an approach becomes increasingly problematic. The severe problem of interference estimation was officially recognized in the RAN1 #67 meeting where the following was agreed
· 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.
· UE measures interference on zero-power CSI-RS resource(s)s

· Explicitly specify interference measurement resources to ensure consistent UE behavior that the network can rely on

· The UE should not be free to autonomously measure also on CRS REs or other REs
This contribution discusses some characteristics the new interference measurements should possess to form grounds for sufficiently accurate CSI reporting.

2. UE Interference Measurements

A natural starting point would be to let the UE measure interference on CSI-RS REs. Investigations during Rel-10 standardization however indicate that accurate interference measurements might be difficult to achieve due to the small processing gain of CSI-RS based channel estimation, leading to problems with distinguishing the interference contribution from the channel estimation error. A more robust approach therefore appears to be to measure the interference on zero-power CSI-RS. This would be a straightforward solution where the UE would even be relieved from computing residuals in order to estimate the interference, allowing the great flexibility already built in to the configuration of zero-power CSI-RS to be harvested. 
Proposal

· The network configures the UE to measure interference on zero-power CSI-RS resources

It is crucial to clearly specify the interference measurements resources so that the network can be sure of what the UE is actually measuring on. This is in direct contrast to the current situation where interference measurements are left completely unspecified with inconsistent and potentially surprising UE behavior as a result. Naturally, since the CRS is not always carried in all subframes, or possibly at all in a carrier of a new carrier type, the interference measurements cannot rely on the existence of CRS for use in combination with zero-power CSI-RS. A single interference measurement mechanism that does not at all use CRS and handles a broad range of scenarios in a predictable manner is therefore highly desirable.
Proposal

· Explicitly specify interference measurement resources to ensure consistent UE behavior that the network can rely on

· The UE shall not be free to autonomously select which resources to use for interference estimation
· CRS not at all used in the new interference measurements – only zero-power CSI-RS used
3. Conclusions
In this contribution we discussed some important characteristics of the new UE interference measurements for CSI feedback and propose the following
· The network configures the UE to measure interference on zero-power CSI-RS resources
· Explicitly specify interference measurement resources to ensure consistent UE behavior that the network can rely on

· The UE shall not be free to autonomously select which resources to use for interference estimation
· CRS not at all used in the new interference measurements – only zero-power CSI-RS used



























