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1. Introduction

According to the current RAN1 agreements, both CRS and DMRS based R-PDCCH demodulation will be supported. Actually, CRS and DMRS have different application scenarios. For example, CRS-based demodulation results in less RS overhead and more frequency diversity for R-PDCCH when DL Un subframe is non-MBSFN subframe; but when a DL Un subframe is MBSFN subframe, there will be no CRS transmitted in the backhaul link, and hence only DMRS can be used for R-PDCCH demodulation.
2. DMRS pattern
DMRS pattern depends on the available resources in backhaul, which is related to Un DL timing cases.

In DL timing case 1, the first available OFDM symbol is OFDM #3 or earlier (according to the starting OFDM symbol configuration of R-PDSCH ), the last available OFDM symbol is OFDM #13 (normal CP), and hence DMRS pattern designed for Rel-10 UE could be reused, as shown in Figure 1.
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Figure 1: DMRS pattern for Un DL timing case 1

In DL timing case 3, the last available OFDM symbol is tied to the distance between RN and DeNB, and generally OFDM #12 is assumed (normal CP), which is quite different from DL timing case 1. Due to the loss of the last one or several OFDM symbols in Un subframe, reuse of Rel-10 DMRS pattern in Un is impossible. A WF concerned on this problem was discussed in last RAN1 Montreal meeting [1]:
· Un DM-RS pattern for DL timing case 3

· Alt 1: Reduced DM-RS

· Alt 2: Shifted DM-RS

· One alternative between Alt 1 and Alt 2 will be down-selected

· Targeting RAN1#61bis

DMRS patterns of Alt 1 and Alt 2 are shown in Figure 2.
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(a): Alt 1                          (b): Alt 2

Figure 2: DMRS pattern of Alt 1 and Alt 2

The main limitation of Alt 1 is that 8-layer transmission cannot be supported in backhaul according to Rel-10 DMRS design principles since length=4 OCC cannot be used. Another issue is demodulation performance of UL grant may be degraded, which will be always transmitted in 2nd slot. Moreover, if R-PDSCH is multiplexed together with DL grant in DL grant alone case, transmission layer of R-PDSCH may be restricted since its demodulation is depended on the DMRS transmitted in DL grant, i.e. in the 1st slot.
Based on the above analysis, we recommend Alt 2 as Un DMRS pattern for DL timing case 3.
3. Summary

Un DMRS pattern for DL timing case 3 are recommended in the contribution. Considering the commonality of DL transmission between DL timing case 3 and DL timing case 1, we have the following proposal:
· Proposal: DMRS pattern Alt 2 in Figure 2 should be adopted as Un DMRS pattern for DL timing case 3.
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