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1. Introduction
    In RAN1 #62, the following is agreed:
· Support of “no interleaving across R-PDCCHs in a PRB” is mandatory for RN for both CRS based and DM-RS based R-PDCCH design.

· No optional interleaving modes are supported in Rel-10.

    There isn’t an agreement about the R-PDCCH search space design, so in this contribution based on the interleaving agreements, we focus on the search space design for R-PDCCH. Compared to the traditional UE-specific and UE-common search space, we proposed to design a kind of search space named RN group-specific search space, which can make a balance between RN-common and RN-specific search space; and at the same time the UE-specific aggregation level can be partially reused.
2. Discussion
As shown in the introduction section, there will not be interleaving within a PRB, while there is not any agreement about whether interleaving among different PRBs will occur, however, if we do deinterleaving before blind decoding, then interleaving or not will not influence the R-PDCCH blind decoding. 
Proposal 1: Deinterleaving should be carried out before blind decoding, if any.
In Rel-8, for each UE, there will be a UE-specific search space and a UE-common search space. The introduction of UE-common search space is to mitigate the difference among different UES, also to make the system design simpler, while the introduction of UE-specific search space is to decrease the number of blind decoding for a specific UE, of course on the other hand, complicated the system design. Considering the drawbacks of these two kinds of search space, for the R-PDCCH, we propose a RN group-specific search space, which is a balance between the specific and common search space. At the same time, there will not be RN common search space and RN specific search space.
Proposal 2: Adopt RN group-specific search space for RN blind decoding. 
For a specific RN group-specific search space, the aggregation level and related blind decoding candidates can partially reuse that of Rel-8, which means that there will be two kinds of aggregation level 1and 2, and the number of candidates in each aggregation level is 6 and 6, respectively.
Proposal 3: Reusing the aggregation level and related candidates numbers of Rel-8 partially. 
The RAN2 has concluded that the number of RNs belonging to a single eNB is 30 to 40. If the aggregation level 1 and 2 are adopted, then the candidates number of each aggregation level is 6, so we proposal the RN group size is 6. The advantage is that it is consistent with the aggregation level. The R-PDCCH of a RN group can be mapped to the candidates of a specific aggregation level. 

Proposal 4: The RN group size is 6, where the RN group size is the number of RNs in a group.
If the RN group size is 6, then the total number of RN groups of a DeNB is
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, each RN group is related to a block of resources (distributed or localized). Supposed the multiplexing scheme is FDM, Fig 1 shows the RN group specific search space.
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Fig 1 RN group specific search space

Compared to the UE specific search space, the advantage of RN group-specific search space is decrease of the number of blind decoding; at the disadvantage is change at the eNB side. For the DeNB, it should do the grouping and assign each group the relevant search space (different RN group-specific search spaces can’t overlap), then the RN can do blind decoding according to the indication of the search space. As can be seen, with the introduction of RN group-specific search space, the job of eNB and RN are both decreased. 
Proposal 5: The grouping and search space assignment is transparent to the RN and is fulfilled by the DeNB.

As has been discussed previously, the RN deployment is stationary, and then the channel condition between the eNB and the RN is stable and reliable, so the grouping can be done every long period. In another word, the grouping and the search space assignment for a specific RN group can be semi-statically configured by higher layers.
Proposal 6: The grouping and the search space assignment is semi-statically configured by higher layers.

3. Conclusion
    In this contribution, we proposed a RN group-specific search space for RN blind decoding, and have several proposals:
Proposal 1: Deinterleaving should be carried out before blind decoding, if any.
Proposal 2: Adopt RN group-specific search space for RN blind decoding.
Proposal 3: Reusing the aggregation level and related candidates numbers of Rel-8 partially.
Proposal 4: The RN group size is 6, where the RN group size is the number of RNs in a group.

Proposal 5: The grouping and search space assignment is transparent to the RN and is fulfilled by the DeNB.

Proposal 6: The grouping and the search space assignment is semi-statically configured by higher layers.
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