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1  Introduction

In RAN1 62, the following is agreed:
· For Mode 2 and Mode 1-1*:

· For R-PDCCH, the REs in a PRB for R-PDCCH should discount at least those used for CRS and/or CSI-RS.

· Baseline is that R-PDCCH uses QPSK with the same Rel-8 convolutional coding.

· For Mode 1-1*:

· The same Rel-8 CCE is used, i.e. 9 REGs

· The same Rel-8 REG design should be used, i.e. in frequency domain in one OFDM symbol
In RAN1 62bis, the following is agreed:

· REG definition
· Made up of 4 consecutive REs in one OFDM symbol if RS is excluded. The location of each effective RE of a REG also depends on CRS and CSI-RS

· UE specific-RS and DMRS are not mapped onto PRB pairs used for the transmission of interleaved R-PDCCHs

· In case a single CRS is configured, CRS shall be assumed to be present on antenna ports 0 and 1 for the purpose of mapping a symbol-quadruplet to a resource-element group

· Quadruplets of complex-valued symbols are not mapped onto the resource elements occupied by 

· CRS 

· CSI-RS, by always assuming 8Tx in the DeNB

· FFS for discounting REs for CSI-RS of other cells 
In this contribution, we will focus on the reference signal design and R-PDCCH to RE mapping.
2  Discussion

2.1  Reference signal
As has been agreed, the REs used for R-PDCCH transmission should at least discount those REs used for reference signal. For the REG-level interleaving mode, there is no DMRS, only the CRS and CSI-RS. The CRS always consumes the same number and position of REs in different circumstances; while the CSI-RS is related to the antenna number closely. To save the signaling overhead, the maxim number of antennas is always assumed, with the cost of flexibility. There is still a FFS about whether to discount the CSI-RS of other cells. The existing of CSI-RS of other cells is for the handover between different cells or cooperation among adjacent cells, for example CoMP. As a result, when the channel state information of other cells is required, the CSI-RS is quite useful, however, as to our observation, the requirement of other cell’s channel state information is always related with some operation of the DeNB, so we propose that the CSI-RS of other cells can be reserved by requirement, which means that the default mode is no CSI-RS of other cells, while if the DeNB need some cooperation of other cells, it can reconfigure all the reference signal. Otherwise, if we always reserve the CSI-RS for other cells, the use case of these CSI-RS may be ware compared with other operations, which may lead to resource waste to a large extent.
Proposal 1: The CSI-RS of other cells is not reserved default unless the DeNB informed the RN by RRC signaling.

For the CSI-RS of the donor cell, we have agreed that the 8Tx CSI-RS is always assumed, the reason for this agreement is the simplicity, while a problem of this assumption need consideration is the resource waste. If sometimes, only 4 antennas even 2 antennas are configured, then some of the CSI-RS REs reserved will not be used for reference signaling transmission. To solve this problem, we suggest adopting power setting. The detailed power setting is that we can distribute the power reserved for the CSI-RS REs to other REs of the RB with the help of the power control mechanism. The complexity of the power setting operation is very small, just by using what has been accepted widely power control command, we can solve the problem of resource waste, and there is no additional overhead, for the reason that the power control command already exists.
Proposal 2: Adopt power setting to solve the resource waste led by the 8Tx CSI-RS assumption.

2.2  RE mapping

In Rel-8, the RE mapping will firstly traversal the time domain, then the frequency domain. The purpose for this is the frequency diversity gain. The interleaving operation of REG-level interleaved R-PDCCH is another way get the frequency diversity gain, and we have not see the performance gain of frequency first RE mapping, so we propose just to reuse the RE mapping method of Rel-8. Reusing the mechanism of Rel-8 can get the frequency diversity gain as well as saving the specification effort.
Proposal 3: Reuse the RE mapping mechanism of Rel-8, time first, frequency second.

The detailed operation may be firstly discount the REs reserved by the CRS and the CSI-RS, then mapping to the remaining REs with the time first, frequency second order, then there can be the REG-level interleaving operation and so on.
3  Conclusion

In this contribution, we analyzed the CSI-RS of other cells and a power setting method to avoid the resource waste. Additionally, we also express our opinion on the RE mapping mechanism. Our proposal can be concluded as:
Proposal 1: The CSI-RS of other cells is not reserved default unless the DeNB informed the RN by RRC signaling.

Proposal 2: Adopt power setting to solve the resource waste led by the 8Tx CSI-RS assumption.

Proposal 3: Reuse the RE mapping mechanism of Rel-8, time first, frequency second.
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