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1 Introduction
In the RAN #67 meeting, it was agreed that both localized and distributed transmissions of the enhanced downlink control channels (ePDCCH) are supported. Especially, when the number of transmission antennas is 2, distributed transmission seems to achieve a better frequency diversity gain than that of localized transmission. 
This contribution discusses the CSI-RS arrangement for supporting ePDCCH when the number of transmission antennas is 2. In order to provide more resource elements (REs) to carry the ePDCCH, this contribution proposes that the CSI-RS is not configured in the ePDCCH potential region when the number of transmission antennas is 2. 
2 Reference signals arrangement in the enhanced downlink control channel potential region
It is assumed that the ePDCCH potential region is composed of several PRB pairs. According to LTE Rel-10 specifications, the cell-specific reference signal (CRS), channel state information reference signal (CSI-RS) and UE-specific reference signal (DMRS) are arranged in this region. Figure 1 shows the ePDCCH potential region and reference signals which are arranged in this region.
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Fig.1 PRB pair-based ePDCCH potential region and reference signals (the number of transmission antennas is 2)
As shown in Fig.1, when the number of transmission antennas is 2, 16, 12 and 2 REs in a PRB pair are reserved for CRS, DMRS and CSI-RS, respectively. When the legacy PDCCH is assumed to occupy the first 3 OFDM symbols, 106 REs in a PRB pair are reserved to carry the ePDCCH packets.
  In order to reutilize the physical layer specifications of the legacy PDCCH, it is assumed that the enhanced PDCCH is also based on the control channel element (CCE) which consists of 36 REs. It is clear that when the legacy PDCCH occupies the first 3 OFDM symbols, 2 more REs are necessary to make a PRB pair to construct 3 CCEs when the number of transmission antennas is 2.
 When the number of transmission antennas is 2, normally, frequency diversity gain is achieved much more easily than beam forming gain. Therefore, it is reasonable to utilize the distributed transmission for ePDCCH when the number of transmission antennas is 2. For distributed transmission configurations, it is desirable that the ePDCCH potential region is configured to consist of both the ends of the PRB pairs in the frequency axis, as shown in Fig.1. In such a case, it is desirable that the ePDCCH packet is allocated in separated PRB pairs to achieve the maximum frequency diversity gain. Therefore, the wideband CQI can be used as a promising means to select the adaptive aggregation level for the ePDCCH packet. This wideband CQI measurement mainly depends on the CSI-RS allocated at the entire bandwidth, i.e., the CSI-RS allocated at the ePDCCH potential region has a very limited effect on this wideband CQI measurement.
 When 2 REs reserved for CSI-RS are assigned to carry the ePDCCH packet, then one PRB pair can provide 3 CCEs. Two examples of 3 CCEs (CCE a, CCE b and CCE c) configurations are illustrated in Fig. 2.
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Fig. 2 Two examples of 3 CCEs configurations 
  Concluded from the analyses mentioned above, the proposal is
Proposal 1: Configure the ePDCCH potential region without CSI-RS assignment when the number of transmission antennas is 2.
3 Conclusions
This contribution discussed the CSI-RS arrangement in the ePDCCH potential region when the number of transmission antennas is 2.
Proposal 1: Configure the ePDCCH potential region without CSI-RS assignment when the number of transmission antennas is 2.
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