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1 Introduction
Significant progress was made during the recent meetings for R-PDCCH with interleaved R-PDCCH, and only few details remain to be decided on in order to finish the design of the R-PDCCH interleaving scheme Previous agreements are listed below [1][2]: 

· The interleaved R-PDCH shall only be used in combination with cell-specific reference signals, 
· Rel-8 based REG-level interleaving where the (RN specific) set of semi-statically assigned PRBs determines the virtual system bandwidth used for blind decoding
· Each RN searches only one set of assigned PRBs for R-PDCCHs

· 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

· For R-PDCCH, the REs in a PRB for R-PDCCH should discount at least those used for CRS and/or CSI-RS.
In this contribution, details of REG design for interleaved R-PDCCH are discussed. 
2 REG design for interleaved R-PDCCH
In Rel-8, the REG used for PDCCH includes four consecutive REs in one OFDM symbol after discounting the REs used for CRS, when appropriate. We propose to reuse this rule for R-PDCCH. However, for R-PDCCH transmission, the RS overhead for both DM-RS and CSI-RS need to be accounted for as well.

There is no compelling reason to have DMRS transmitted in a PRB containing interleaved R-PDCCH. DMRS-based PDSCH transmission can be scheduled in the non R-PDCCH PRB pair region when needed. Thus, for simplicity, we propose the following:

· There is no DMRS in a PRB containing interleaved R-PDCCH

For CSI-RS, the overhead is low, since the sequence is not transmitted on every subframe. For subframe not containing CSI-RS, there is no reason for the UE to assume that there is CSI-RS. For the subframes containing CSI-RS, the UE can assume that eight antenna ports are used. As shown in Figure 1, the overhead is only 8 RES. If CSI-RS is transmitted for four ports, 4 REs are occupied, so the loss in assuming 8 antenna ports is only 4 REs.
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Figure 1 CSI-RS pattern for the normal CP case
· For the REG definition, the CSI-RS is assumed to always be for eight antenna ports

· On subframes where CSI-RS is not present, the RN shall not discount REs where CSI-RS would be located
At the last meeting, for PDSCH, it was agreed to support muting on the REs occupied by CSI-RS in the neighboring cells. Muting has not been discussed for R-PDCCH. However, muting can be easily enabled by 4-port CSI-RS configuration via high layer signaling.
 3
Conclusions
According to the above discussions, we propose the following for interleaved R-PDCCH:

· There is no DMRS in a PRB containing interleaved R-PDCCH
· The REG consists of four consecutive REs after discounting for the RS as follows:

· The REs used for CRS are discounted
· REs corresponding to eight antenna ports CSI-RS are discounted only for subframes when CSI-RS is present
· CSI-RS muting is enabled by 4-port CSI-RS configuration via high layer signaling 
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Figure 2. REG definition (from [3]).
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