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Discussion 
1 Introduction 
During RAN1#71 meeting, during the discussions on [1], the following has been noted in 

•       Need to resolve the issue on what CSI-IM REs the UE may use for a certain CSI reporting instance

•       Provide guidance to RAN4 on the set of CSI-IM REs that are allowed to use for a certain CSI reporting instance

–        Preferably by clearly capturing it in RAN1/2 specifications

Conclusion: Highlight in WI status report that this issue has been raised in RAN1. Let RAN plenary determines how this topic should be handled. 
Subsequently in the plenary discussions of RAN#58, it was decided that this issue is to be taken as correction in the next RAN4 meeting. In this contribution, we provide our views on this issue. 

2 Discussion 
Based on the current specification (as currently exist in TS36.213), the measurement interval for deriving the reported CQI values is left for UE implementation both in time and frequency. How the UE averages the interference will decide if the reported CQI reflects either instantaneous interference load or average interference load. This creates more flexibility in UE implementation, as has been always the case since Rel-8. To ensure consistent UE behavior, minimum performance requirements are defined in RAN4 with corresponding test cases. 
However, the above justifications since legacy Release 8 may no longer be appropriate since it was designed for single point homogenous networks. Release 11 CoMP has the following key differences as compared to Release 8:

· A Release 11 UE is configured to report its CSI based on per CSI Process where a CSI process is defined by its channel part and the interference part. The latter, Interference Measurement Resource is REs that have been configured as zero-power CSI-RS. Hence, feedback operation is central to the CoMP operation which requires much better utilization of feedback accuracy to capture the expected system performance gain. 

· Leaving the CSI-IM REs used for interference measurement completely unspecified would have negative CoMP network performance impact.  
· Without a defined minimum performance, different UEs implementations would result in different types of CQIs in terms of channel and interference averaging. Some UE implementation may adopt conservative filtering thus the CQI provided reflect average channel conditions, while for other UE implementation, the reported CQI may reflect more instantaneous channel condition. Typically, at the eNB side the CQI reports will be further processed for link adaptation purposes, this operation may include further filtering of CQI reports over time. As the eNB is not aware of whether and how the UE is averaging the channel and interference, it is almost impossible to adjust the scheduler operation to each UE implementation separately, which compromise the CQI feedback utilization and effectiveness. 
· Release 11 CoMP did not address the specific support of a network interface involving multiple eNBs with non-ideal backhaul. Tight coordination among all the transmission points, such as needed to support Joint Transmission, has not been the targeted use case in Release 11. This could also be resulting in larger variation of the interference seen at the UE. The benefit of time or frequency based averaging would have considerable impact on the overall CoMP system performance. 
· Practical network implementation would presents complex and unpredictable interference behavior in which (proper) averaging at the UE has shown benefits from legacy system operations. 
From above analysis it is clear that current flexible CQI definition will unnecessarily decrease the eNB scheduler performance, leading to suboptimal system operation. To avoid the problems associated with inconsistent UE feedback measurement, the specifications need to clearly mandate the behaviour the UE is expected to adopt for a particular measurement.
· Observation #1: Correct behaviour of the CSI-IM averaging should be verified as part of the CSI Reporting tests of DL CoMP. 
· Observation #2: CSI Reporting tests with CSI-IM averaging in either time or freq should be supported with granularity to be for further studies and discussion.  
3 Conclusion  
Based on the observations above, we propose that RAN4 requirements are clear on what CSI-IM REs the UE may use for a certain CSI reporting.
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