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1 Introduction

At meeting RAN1#60bis and RAN1#61, the basic structure of the R-PDCCH was agreed. CRS and DMRS based demodulation can be used for the R-PDCCH. When using CRS and when not doing frequency selective scheduling, it makes sense to use interleaving in order to pick up some diversity. However, the frequency domain location of the R-PDCCH has not been discussed yet.  
In this contribution, reusing Rel-8 DVRB allocation is described for R-PDCCH resource allocation. It is shown that DVRB based R-PDCCH resource allocation is compatible with Rel-8 Macro UE scheduling and supports flexible R-PDSCH resource allocation. The frequency selective R-PDCCH resource allocation is also discussed.
2 Resource allocation for DVRB R-PDCCH
Interleaving has been shown to pick up frequency diversity gains for CRS-based R-PDCCH [2][3]. However, the frequency domain location of the R-PDCCH has not been discussed. For Rel-8, distributed resource allocation is achieved using DVRB, type0/1. It is natural to consider the same scheme for R-PDCCH allocation since it is compatible with macro UE scheduling and will get some frequency diversity gain. In addition, considering the overhead of type0/1 is more than DVRB, the resource granularity of type1 is RBG, which is not efficient for R-PDCCH to some extent; DVRB is a simple and appropriate way to indicate the R-PDCCH resource allocation to pick up frequency diversity gain.
Furthermore, as shown in Figure 1(
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=28), when reusing Rel-8 DVRB to indicate the frequency resource of R-PDCCH, e.g. allocating the DVRB ‘8,9,10,11,12’ in the 1st slot to the DL grant for R-PDCH, and allocating the DVRB ‘8,9’ in the 2nd slot to the UL grant for R-PDCCH, all the Rel-8 resource allocation types e.g. type 0/1/2 can be reused for the R-PDSCH frequency resource allocation. As described in the WF [4], for an R-PDCCH PRB pair where RN detects at least part of DL grant in the first slot, RN shall assume the first slot of the R-PDCCH PRB pair is not used for data transmission. In this way, RN can identify the R-PDSCH location according to its resource allocation information by type 0/1/2. 
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Figure 1 the example of R-PDSCH resource allocation in type0/1/2 when using DVRB for R-PDCCH

3 Resource allocation for FS R-PDCCH 
For the case of frequency selective (FS) R-PDCCH resource allocation, there maybe several options:
Option1: reusing Rel-8 type2-LVRB to signal both the starting resource block (
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) and the length in terms of virtually contiguously allocated resource blocks
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Option2: only using 
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bit to signal the starting resource block 
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 used for the R-PDCCH, and the exact length of contiguously VRB 
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 is obtained based on the blind detection

The further supporting options for FS R-PDCCH can be FFS.
4 Conclusions
In this contribution, reusing Rel-8 DVRB allocation for R-PDCCH resource allocation is described. It is shown that DVRB based R-PDCCH resource allocation is compatible with Rel-8 Macro UE scheduling and can support flexible R-PDSCH resource allocation. From this aspect we propose the following:

· DVRB transmission can be used for the R-PDCCH.
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