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1 Introduction
As Rel-10 CSI-RS design can be used in future releases based on Rel-10, it would be benefical to design Rel-10 CSI-RS being of future proof, implying that the Rel-10 CSI-RS design is suitable for CoMP, heterogeneous network, and some other features that may be supported in future releases. In designing inter-cell CSI-RS, one of the most obvious ways is to reuse the same inter-cell interference management mechanism used for Rel-8 inter-cell CRS design. The Rel-8 CRS design ensures that with a proper cell planning, three closest neighbour cells have CRS in three orthogonal time-frequency resources. On the other hand, while cell planning is suitable for homogeneous networks, it may not be feasible for heterogeneous networks. This is because in heterogeneous networks, some eNodeBs are dropped with cell planning, while some other eNodeBs (e.g., home eNodeBs, femtos, picos, CSGs, etc.) are arbitrarily placed within a macro’s coverage without planning. Hence, it is not clear whether we can reuse Rel-8 CRS design for Rel-10 CSI-RS design or not especially when we consider heterogeneous networks. 
2 CSI-RS Design for Heterogeneous Networks
In the contributions on inter-cell CSI-RS [1]—[10] in 3GPP RAN1#59bis, a few companies proposed inter-cell CSI-RS multiplexing methods deviating from Rel-8 CRS design principle that allows 3 orthogonal cell-specific RS resources. In [10], a hopping CSI-RS structure is proposed for a heterogeneous setup, where some level of collision is allowed among closest neighbor cells’ CSI-RS REs. However, as discussed in [10], this is a departure from the Rel-8 CRS design; and we may not be able to utilize the well-established cell planning methods relying on Rel-8 cell-specific RS resource shifting even for macro cells. Some others propose to use scrambling based solutions, e.g., relying on Zadoff-Chu (ZC) sequences used for Rel-8 uplink. However, it is not clear whether we can rely on an inter-cell interference management scheme used for uplink when we design a Rel-10 downlink inter-cell CSI-RS, as we see that the uplink inter-cell interference pattern is different from the downlink one, and in addition, with the agreement of 1 CSI-RS RE/RB/AP, the CSI-RS pattern cannot be the same as from Rel-8 UL RS pattern. 
We see that it is important to keep Rel-8 inter-cell CRS design for Rel-10 inter-cell CSI-RS design at least for macro eNodeBs, to facilitate cell planning for macro eNodeBs relying on well-established Rel-8 mechanism. We observe that the essence of Rel-8 inter-cell CRS design is to allow 3 orthogonal cell-specific RS resources in a subframe that can be used for 3 closest neighbor cells. An example design of Rel-10 inter-cell CSI-RS design following this design principle can be found in [11]. On the other hand, non-macros (e.g., home eNodeBs, femtos, picos, CSGs, etc.) are arbitrarily dropped without planning; and hence non-macros’ CSI-RS may severely interfere with a macro’s especially when non-macros try to use the same CSI-RS resources as macros. Seeing this issue, we may consider separately assigning CSI-RS resources for non-macros from those for macros. For example, when one subframe can accommodate 3 orthogonal CSI-RS resources for 3 closest neighbor cells, we may consider giving one subframe exclusively for macros, while giving another subframe exclusively for non-macros. We notice that this method can be easily supported for CSGs, since a set of cell ids are reserved for CSGs by the network and broadcasted to UEs in SIB4 [12]. One advantage of this method would be that we can keep Rel-8 mechanism of inter-cell cell planning for macros, while at the same time we allow some means for managing inter-cell RS interference caused from arbitrarily dropped non-macros. 
Proposal: Allow for setting aside some CSI-RS time-frequency resources for non-macro eNodeBs in heterogeneous networks.

3 Summary
In this contribution, we reviewed CSI-RS design issues in heterogeneous networks. To facilitate usage of Rel-8 cell planning mechanism for macro eNodeBs, and at the same time, to allow for interference management between a macro and arbitrarily dropped non-macros, we propose to consider setting aside some CSI-RS time-frequency resources for non-macro eNodeBs in heterogeneous networks. 
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