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1. Introduction

At the previous RAN1#56b meeting, some companies was concerned about the several items of CSI-RS for LTE Rel-8 backward compatibility[2-6]. As the results, a way forward regarding CSI-RS design for LTE-Advanced was agreed upon [1] such as overhead per antenna port, allowing the use of Rel-8 cell-specific RS as CSI-RS, and so on. Therefore, we should concentrate on how to determine further details on CSI-RS to support DL CoMP explicitly since the information from CSI-RS which are CSI/PMI/RI of weak serving cell and/or adjacent cells would be used for DL CoMP mainly. In [2], several items were suggested for DL CoMP. In this contribution, overview of the considerations about CSI-RS based on suggested items and concept of CSI-RS design would be presented to support DL CoMP.
2. Considerations of CSI-RS design for DL CoMP
In order to support DL CoMP, main two considerations should be discussed related to CSI-RS design [2].
· The number of cells that the UE should be able to estimate
· The number of antenna ports per cell that needs to be supported
2.1. The Number of Cells

eNBs could provide the more downlink throughput or reliability to UE which is operated in DL CoMP mode with adjacent cells than legacy LTE system. DL CoMP scheme could be operated based on the reports channel state information from UEs. In case of general cellular model (hexagonal cell layout), we could guess the number of cells that the UE should be able to estimate is 2 or 3. However, actual deployment of cellular system would be more complex because of various cell shape and size. Furthermore, If we consider relay node, cellular grid pattern is more complex. Therefore, the operating system of LTE-Advanced might be required distinguishable cell groups for DL CoMP as much as possible.
2.2. The Number of Antenna ports per Cell
The unique characteristic of DL CoMP scheme compared with conventional macro diversity schemes is to use the CSI for each multi-antenna of eNB, namely, to use spatial resource of each eNB. Therefore, the question which is ‘How many antenna ports should be needed on each eNB to support DL CoMP scheme effectively’ would be suggested as a necessity. In order to solve the problem such as PAs problem with multi-antennas in eNB of LTE Rel-8 and/or LTE-Advanced, the virtual antenna scheme [2-4] was considered in previous contributions. 
By the way, almost all the contributions about CSI-RS explain the design concept based on MIMO up to 8 antenna ports on eNB. However, most of UEs, which would prefer to enhance the data link condition or raise throughput to take advantage of DL CoMP, request to serving cell when the performance of reliability or throughput could not be satisfied about the QoS of application. This situation would be happened when SINR between serving cell to UE is low such as cell boundary. Although the possibility of 8 antenna ports for CSI-RS was given in way forward[1], we may need the discussion in prudence whether CSI-RS have to be designed based on 8x8 MIMO environment.
2.3. Select Multiplexing Scheme to distinguish among Cells or Antenna ports
In order to select the multiplexing scheme for CSI-RS design, we should examine thoroughly distinction among cells (macro) and distinction among antenna ports (micro) in the signal propagation perspective. And format and required accuracy are different according to information such as classify (cell) and quantity (antenna port). Therefore, we have to select multiplexing scheme according to variance of performance by environment and granularity and so on.
2.3.1. CDM

Most of all companies consider or propose to use CDM for distinction among antenna ports[2],[5-6]. This approach would be reliable since almost all people regard CDM scheme which could achieve diversity gain in micro diversity environment such as MIMO. However, if we accepted to use CDM for distinction among antenna ports, we can discuss about benefits of CDM according to correlations of MIMO channels and de-multiplexing performance of code sequences.
2.3.2. TDM/FDM

TDM/FDM is one of the best schemes to distinguish among received signal because of physical orthogonality. However, the design of multiplexing method is restricted by limitation of available resources.
2.4. UE Estimation of Complexity to distinguish among Cells or Antenna Ports
As the aspect to design of CSI-RS, main factor of complexity is length of CDM sequence when UE measure the CSIs of each cell from CSI-RS. Therefore, complexity of UE measurement is determined by number of cell and/or number of antenna ports.
In addition, we might need to analyze de-spreading performance according to complexity. Although latency and battery power loss would be increased by estimation complexity, application of UE might desire to select the better link performance by QoS.
3. Summary
In order to design suitable the CSI-RS for DL CoMP, we can consider the various cases of deployment concept and requirement of UE to support DL CoMP mode. 
- The number of cells that UE should be able to estimate based on the required by DL CoMP. 

- The number of antenna ports per cell that needs to be supported for fairness or required throughput according to environment of UE such as located in cell boundary and so on.
- The analysis of trade-off between low complexity and de-spreading performance should be considered

- UE might be needed to select the complex or de-spreading scheme and link performance according to QoS of application.
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