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1. Introduction
In RAN1 #67 meeting, interference measurement was discussed. Because the new functions of CoMP, MBSFN and additional carrier were introduced in Rel.11, the conventional interference measurement method based on CRS in Rel.10 became worse and the following conclusions were agreed [1]:
· 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
CSI-RS is used for channel estimation for PMI/CQI feedback and has lower density for accurate interference measurement. The interference scenario becomes complicated for CoMP techniques, especially for scenario 4. Thus, some newly introduced resource elements may be used for enhanced interference measurement, such as zero-power CSI-RS or non-zero-power CSI-RS [2-5]. In this contribution, resource elements suitable for interference measurement are discussed.
2. Discussion on REs for interference measurement
The interference measurement scheme for Rel.11 will be discussed with respect to the following aspects:
· Support for interference measurement for both single-point and multiple-points transmission
· Providing a good tradeoff between interference measurement performance and resource overhead
· Impact on legacy UEs

Considering these aspects, non-zero power CSI-RS and zero power CSI-RS are possible resources for interference measurement. With increased density of non-zero power CSI-RS, the system could achieve better channel estimation accuracy for CSI, especially in low SINR. However, the interference could only be estimated based on the estimated channel. There is noticeable residual error from channel estimation because of low CSI-RS density and this will give impact on the accuracy of interference measurement. Better interference measurement performance could be achieved using the zero-power CSI-RS. On the other hand, defining new non-zero power CSI-RS configurations with high density will increase standard work burden. Therefore, zero-power CSI-RS could be more suitable for interference measurement.
Proposal 1: Zero-power CSI-RS are used for interference measurement

The interference hypothesis may be different for different transmission schemes, such as single point transmission, JT/DPS/CB transmission [6]. Since the CoMP gain may be degraded by pessimistic CQI estimation, accurate interference estimation is important for CoMP UEs. For JT/DPS/CB transmission, common zero-power CSI-RS for multiple transmission points may be used for interference measurement [7]. Single-point transmission is also a basic transmission scheme for cell center UEs and a fallback transmission scheme for cell edge UEs. Thus, the UEs are required to obtain accurate interference estimation results for this transmission scheme. One possible way to obtain the single cell interference is deriving interference with combination interference measurement results outside of measurement set and channel measurement results in the measurement set. Another possible way is interference measurement based on specified zero power CSI-RS. With this method, the related signaling is required for UEs to indicate the interference measurement type of zero-power CSI-RS. Evaluation is required to determine whether to use specific zero-power CSI-RS for interference measure of single point transmission. 
Proposal 2: Whether to use specific zero-power CSI-RS for interference measurement of single-point transmission is for further evaluation
To reduce the impact on legacy UEs, the existing zero-power CSI-RS is used for interference measurement. The signaling for configuring zero-power CSI-RS may be reused to indicate the resource elements for interference measurement. However, the zero-power CSI-RS in the serving cell may collide with PBCH/PSS/SSS/Paging/SIB1/PRS in other cells. It is well known that PBCH/PSS/SSS /Paging/SIB1/PRS are very important and have high priority for transmission. Thus, UEs should consider that these colliding resource elements are not valid resources for interference measurement.
Proposal 3: The resource elements for PBCH/PSS/SSS/Paging/SIB1/PRS are not a valid resource for interference measurement when they collide with zero-power CSI-RS in the serving cell
3. Conclusions
Based on the above discussion, our proposals are as follows.
· Zero-power CSI-RS are used for interference measurement 
· Whether to use specific zero-power CSI-RS for interference measurement of single-point transmission is for further evaluation
· The resource elements for PBCH/PSS/SSS/Paging/SIB1/PRS in another cell are not a valid resource for interference measurement when they collide with zero-power CSI-RS in the serving cell
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