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1
Introduction
There are many contributions relating to CSI-RS design focusing on the aspects of single cell scenarios, e.g. Rel-8 CRS configuration, CSI-RS mapping and multiplexing. Our view on CSI-RS design for single cell scenario is shown in [1]. In this contribution, we discuss the CSI-RS design regarding inter-cell scenarios.
2 
Discussion for key issues of CSI-RS design
When consider CSI-RS design, the key issues that should be taken into account are 1) CSI measurement accuracy,  2) Possibility of consistent CSI-RS design for both CoMP and non-CoMP, and,  3) Subframe position of different cells. In the following sections, we discuss these issues.
2.1 CSI measurement and PDSCH load influence
If CSI-RS position is overlapping with other cell's PDSCH, the CSI measurement report reflects the dynamic PDSCH load situation when UE measures CSI. For the long term averaged measurement, this is not the issue but for the short term averaged measurement to reflect fading, the CSI measurement accuracy for the channel is decreased. The neighbour cell's PDSCH load situation can be exchanged by the X2 interface except home eNB operation. From this reason, it would be good to avoid the CSI-RS positions are assigned for PDSCH transmission on adjacent cells. For this purpose, to have data puncturing [2] or CSI-RS overlapping could be investigated. For the latter case, ICI among CSI-RS should be taken into accounted.
2.2 Consistent CSI-RS design for CoMP and non-CoMP
As discussed in section 2.1, data puncturing and/or CSI-RS overlapping would be beneficial. Data puncturing is not necessary for the resource which does not operate CoMP and the overhead by puncturing may be concerned. Even though same CSI-RS design for CoMP and non- CoMP is preferred considering the design and test simplicity, it is possible to consider separated optimization depending on if CoMP is used. Since overlapped CSI-RS may harm CoMP measurement, we see two alternatives for CSI-RS design:
Alt.1, data puncture for all resources;
Alt.2, separate optimizations, i.e., data puncture for resource with CoMP and overlapping for resource without CoMP
If Alt.2 is adopted, pre-reserved resources for CoMP and non-CoMP [3] would be investigated further.
2.3 Subframe position of CSI-RS of different cells
Except the case that CSI-RS of different cells overlap, subframe position for CSI-RS of different cells requires careful investigations. With the possibility that CSI-RS, DM-RS and rel-8 CRS could co-exist in one subframe, joint consideration of these three types of RS would be necessary.
As discussed in [4,5], shifted DM-RS is beneficial in case of power boosting. Considering 12 or 24 REs density, to avoid collision with shifted DM-RS from up to 3 cells, 3 or 4 OFDM symbols are not available to allocate CSI-RS. Similarly, additional 4 OFDM symbols are not available because of shifted CRS. Then only 3 or 4 OFDM symbols are available in PDSCH for CSI-RS. As discussed in [1], it is better to map CSI-RS of different ports into localized subframe in time. If CSI-RS of eight ports and CSI-RS of different cells are mapped to one subframe with data puncture, 48 REs overhead is required, which implies that there is no vacant OFDM symbols for data transmission. Then it is found that CSI-RS of different cell should be mapped to different subframes. There are two possibilities to assign CSI-RS to different subframe, namely, localized pattern and distributed pattern, which are illustrated in Fig 1.
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Fig. 1 

Although distributed pattern has the advantage of average measurement load for UE, localized pattern is beneficial for CoMP measurement, i.e., CoMP related measurement could be completed in comparing short time. Then we see CSI-RS of different cells could be mapped to localized but different subframes if CSI-RS overlapping is not used.
3        Conclusion
For CSI-RS design, we discussed 1) CSI measurement and PDSCH load influence, 2) consistent design for CoMP and non-CoMP, and, 3) subframe position of CSI-RS of different cells. Through the discussion, we identified three further investigation topics:
· In order to reduce the influence of the neighbour cell's PDSCH dynamic load, data puncture or CSI-RS overlapping are two candidates for CSI-RS considerations
· To investigate optimization when the resource does not operate CoMP for CSI-RS
· In case of non-overlapped CSI-RS, CSI-RS of different cells could be mapped to localized but different subframe. 
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