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1 Introduction

RAN1 agreed to support no interleaving across R-PDCCHs in a PRB. This mode of operation is the sole option when the R-PDCCH is demodulated based on DMRS and it is one out of two options when the R-PDCCH is demodulated with CRS. This contribution discusses the search space design for non-interleaved R-PDCCHs. 
2 Search Space for non-interleaved R-PDCCHs
Blind decoding of R-PDCCHs can be done rather simple. Each RN has a set of candidate PRBs, which could be configured by higher layers. 
With aggregation level one, the R-PDCCH is mapped to exactly one PRB, hence the RN attempts to decode its R-PDCCH on each PRB of the configured set. For aggregation level two, the R-PDCCH is mapped to two PRBs, hence, the RN attempts to decode its R-PDCCH on combinations of two PRBs of the set. For aggregation level four, the R-PDCCH is mapped to four PRBs, hence, the RN attempts to decode its R-PDCCH on combinations of four PRBs.

Which combination of PRBs constitutes an aggregation level should be pre-defined. A simple definition, which allows leveraging frequency selective scheduling when the configured PRBs are localized and which allows leveraging diversity when the configured PRBs are distributed would be to aggregate x consecutive PRBs of the set starting from the lowest PRB index, where x is the aggregation level. Hence, for aggregation level 2 the first two PRBs of the set constitutes one candidate, the next two PRBs constitutes the next candidate and so forth. 
The search space for DL assignments, which are transmitted in the first slot and the search space for UL grants, which are transmitted in the second slot should be separated and individually configurable. Hence the RN blindly decodes DL assignments in a configured set of PRBs in the first slot and it blindly decodes UL grants in another set of PRBs in the second slot. The two sets could be equal, but typically, the latter will be a subset of the former.
For DL assignments in the first slot aggregation level 8 leads to very low code rates, ~1/16 for DCI format 1A. Such code rates are not needed for backhaul links with good radio conditions. Since the second slot contains even more usable resource elements, the resulting code rate for UL grants with aggregation level 4 is also rather low, ~1/12 for DCI format 0. Hence aggregation level 4 seems to have no practical use case and we propose not to support it for UL grants. 

3 Summary & Conclusion

Based on the discussion above we propose to design a simple yet effective search space for non-interleaved R-PDCCHs with the following characteristics. 
· The search space for DL assignments in the first slot and the search space for UL grants in the second slot is separated and individually configurable

· R-PDCCHs are mapped to x PRBs, where x is the aggregation level
· Aggregation level x is constituted by x consecutive PRBs within the set of configured PRBs starting from the lowest PRB index

· Support aggregation level 1, 2 and 4 for DL assignments and aggregation level 1 and 2 for UL grants
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