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1 Introduction
Some technical aspects of R-PDCCH multiplexing were agreed during RAN1#61 as shown below. 
· The second slot of a R-PDCCH PRB pair can be allocated to data channel for a RN receiving at least part of DL grant in the first slot of the PRB pair.

· UL grants are only transmitted in the second slot (never in the first slot)
· No data transmission in the first slot 

· FFS in case of SPS (await news from RAN2)
· Boundary between UL and DL grants is at the slot boundary.
However, resource configuration of R-PDCCH region is not yet discussed except for “Within the PRBs semi-statically assigned for R-PDCCH transmission” agreed in [2]. We think such discussion is needed in RAN1 as it is related to the resource configuration signaling of R-PDCCH. In this contribution, we present our view on this aspect.

2 Discussion

2.1 R-PDCCH mode configuration
In [3], two types of R-PDCCH mappings were discussed for normal subframes. One is frequency selectivity scheduling without interleaving, the other is frequency diversity with interleaving. In addition, it seems to be a general view that the frequency selectivity scheduling is more suitable in DMRS case, and frequency diversity is more applicable in CRS case. For convenience of the discussion, we define three modes below:

· Mode 1: CRS demodulation, R-PDCCH are full interleaved across different RNs and mapped multiple  PRBs within the semi-statically assigned resources
· Mode 2: CRS demodulation, no interleaving across different R-PDCCHs in a PRB

· Mode 3: DMRS demodulation
Note that it is agreed “For a given RN, R-PDCCH demodulation RS type (CRS or DM-RS) shall not change dynamically nor depend on subframe type.” This implies that the configuration of R-PDCCH demodulation RS type is RN-specific. On the other hand, it is still open whether configuration of Mode 1 or Mode 2 is RN-specific or cell-specific, if both modes are supported. Possible combinations are listed as follows:
· Alt1: RN-specific DMRS configuration + RN-specific mode configuration
· Alt1-1: Mode 1 + Mode 2 + Mode 3
· Alt1-2: Mode 1 + Mode 2
· Alt1-3: Mode 1 + Mode 3
· Alt1-4: Mode 2 + Mode 3
· Alt1-5: Mode 1
· Alt1-6: Mode 2

· Alt1-7: Mode 3

· Alt2: RN-specific DMRS configuration + cell-specific mode configuration
· Alt2-1: Mode 1 + Mode 3
· Alt2-2: Mode 2 + Mode 3
· Alt2-3: Mode 1
· Alt2-4: Mode 2

· Alt2-5: Mode 3
We can see that Alt 1 and Alt 2 contain several possibilities, which makes RN blind detection more complicated, for example, Alt 1-1 including Mode 1 + Mode 2 + Mode 3. This also means that there are three types of RNs in a backhaul subframe, some RNs demodulate R-PDCCH with Mode 1, some with Mode 2 and some with Mode 3. If eNB configures only one set of semi-static resource of PRBs for R-PDCCH, the RN would not know which PRBs are based on DMRS demodulation and which PRBs are based on CRS demodulation, thus increasing the number of blind detections. Therefore, semi-static resource configurations of R-PDCCH for frequency diversity (e.g. Mode 1) and frequency selectivity (e.g. Mode 2 and Mode 3) should be separate if they coexist in the same backhaul subframe.
2.2 Resource configuration
We described in previous section two resource configurations are needed. The next question is how to configure, PRBs with frequency diversity (denoted as DFD), and PRBs with frequency selectivity (denoted as DFS) or the total resource configuration domain D=DFD+DFS. The total resource configuration should be semi-static according to agreement in [2]. From resource flexibility point of view, bitmap may be an efficient way. For example, system bandwidth is 5MHz (including 25 PRBs) and eNB semi-static configures some PRBs used to transmit R-PDCCH. At most 25 bits are needed for the bit map, either shared by DFD and DFS, or each taking 25 bits
Note that resource configuration overhead can be an issue as the system bandwidth increases. On the other hand, the granularity can be greater than one PRB, for instance, at Resource Block Group (RBG) level. The lower part of Figure 1 shows that the sampled resource at RBG=2 PRBs, i.e., 9 bits or 18 bits for the bitmap signaling for semi-static configuration of R-PDCCH.
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Figure1：R-PDCCH resource and down sampling
3 Summary
In this presentation, we discussed the configuration of R-PDCCH RS type and resources. 
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