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1. Introduction
In our companion contribution [1], CQI feedback schemes for CoMP transmission are discussed. Per-CSI-RS-resource CQI feedback is preferred over aggregated CQI feedback, since per-CSI-RS-resource CQI is more flexible and beneficial for CoMP transmission. 

For CoMP based on channel reciprocity, TxD based CQI for each point is proposed, and differential CQI with respect to primary point may also be considered. However, conventional CRS based TxD scheme may be not suitable for CoMP transmission due to reasons given in [1]. Therefore, we propose to define TxD CQI based on CSI-RS in Rel-11. In this contribution, the problem of how to define TxD CQI based on CSI-RS will be discussed in detail.
2. Discussion of CQI definition

As discussed in [1], TxD based CQI can be reused in CoMP based on channel reciprocity, but CRS based TxD scheme may not be suitable for CoMP, because:

· In Scenario 1, 2, and 3, MBSFN subframes without CRS in data channel could be applied in Rel-11.

· In Scenario 4, CRS cannot be used to calculate channel quality between each point and UE, since CRS may be transmitted from multiple points with the same sequence and frequency shift.

· There may be no CRS transmitted in new carrier type, if introduced.

TxD CQI based on CSI-RS may be needed. However in Rel-10, transmit diversity is only defined on CRS ports. When UE assumes TxD transmission at CSI reference resource, only antenna port 0~3 can be used to derive CSI estimation for CQI computation. To resolve this problem, there are at least two choices:

· Mapping CSI-RS ports to CRS ports. The mapping means that CSI derived based on CSI-RS could be used to derive CSI on CRS while calculating TxD CQI. For example, we could map CSI-RS ports 15~18 to CRS ports 0~3, respectively. When TxD transmission on antenna ports 0~3 is assumed on CSI reference resource, CSI-RS ports 15~18 are used in CSI estimation for CQI computation. 
· Defining virtual TxD transmission scheme. The virtual TxD transmission scheme is defined on CSI-RS ports, and then CSI information for CQI could be estimated on CSI-RS ports. 
The above two choices could resolve the problem of CQI definition for 2 and 4 antenna ports.  Case of 8 antenna ports needs more consideration, since transmit diversity is not defined for 8 antenna ports. A simple solution is to utilizing the UE-specific CSI-RS configuration which is already supported in Rel-10. When a UE need to report TxD based CQI in an 8-Tx system, the CSI-RS could be configured as 2 or 4 ports for CSI reference resource of the UE, the other resources in 8-Tx CSI-RS configuration could be configured as zero-power CSI-RS. Theoretically, TxD CQI estimated on parts of antennas would be sufficient since the relationship between this part and the remaining part is known at network side. The network has sufficient information for further processing.  Other solutions for 8 antenna ports case are not precluded.
3. Conclusion

In this contribution, the problem of CQI definition for TxD CQI based on CSI-RS is considered. We propose two potential solutions:
·  Mapping CSI-RS ports to CRS ports 
· Defining virtual TxD transmission scheme, 
A simple solution is also given to resolve the problem of 8 antenna port: configuring 2 or 4 port to UE although there are 8 antennae; other solutions for 8 antenna ports case are not precluded. Further study is needed to evaluate the performance and standard impact of these solutions.  
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