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1
Introduction

In RAN1 #60bis, two agreements with respect to relays were reached. The first is regarding the DL timing [1][2]:  

· Cases 1 and 3 are supported (no change to definition of case 1 compared to previously agreed definition)

· The support of case 2 is still under consideration depending upon RAN4 inputs

· Case 4 is FFS

· Note that discussions are ongoing in RAN4 regarding the possible impact of DeNB-RN separation on support for Case 1 for TDD. 

· From RAN1 specification perspective both cases are supported; from implementation perspective both are considered optional from RAN1 point of view. 

· Handling of possible impact on CSI-RS is FFS.

RAN4 subsequently indicated in their LS [3] that the switching times are unlikely to be less than normal CP in the Rel 10 timeframes. Consequently, RAN1 should only support Case 1 and 3 for DL timing. 

The second agreement was regarding the R-PDCCH design [1]. 

· DL grants are always transmitted in the first slot of a subframe

· If a DL grant is transmitted in the first PRB of a given PRB pair, then an UL grant may be transmitted in the second PRB of the PRB pair

· In DM RS case, the DL grant and UL grant in a PRB pair shall be for the same RN

· No REs in such a PRB pair can be used for a different RN

· In CRS case, the DL grant and UL grant in a PRB pair can be for the same or different RNs

· Details of transmission of DL grant alone: FFS

· Details of transmission of UL grant alone: FFS

In this contribution, we present a DMRS design that is compatible with both of these agreements. 
2
DM-RS for R-PDCCH
The relay can use at least the 11 symbols following the DeNB’s control region of 3 OFDM symbols if Case 1 DL timing is used.  As a result, the UE DM-RS patterns can be used for decoding without requiring any modifications (see Figure 1 for the DM-RS pattern for the normal CP case).  Note that this DMRS pattern does allow for early decoding using only the RS REs in the first slot in stationary channels, which is the typical case for relays. 
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Figure 1: DM-RS Pattern for Regular Subframes for DL Timing Case 1
For Case 3 DL timing, the last OFDM symbol will not be available due to switching time impact. Therefore, some modiification is needed for the DMRS patterns. The simplest change is to move the DMRS from the last 2 symbols to symbols 9 and 10 as these do not collide with CRS. Figure 2 shows this DMRS pattern. 
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Figure 2: DM-RS Pattern for Regular Subframes for DL Timing Case 3
3
Conclusion

We propose that the UE-RS pattern for normal subframes be adopted as the DM-RS pattern for R-PDCCH for DL Case 1 timing, and a variant of the UE-RS pattern for DL Case 3 timing. The same DM-RS design could also be adopted for R-PDSCH. 

Other aspects related to R-PDCCH design are discussed in companion papers [4][5][6]. 
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