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1 Introduction
R-PDCCH has become one of the focusing areas of relay in recent meetings [3-15]. Although some consensus has been reached, there are still many design aspects not been agreed, e.g., the start and end of OFDM symbol used for R-PDCCH, R-REG size, blind decoding, DMRS, whether R-PHICH is used or not, the multiplexing of R-PDCCH etc. Most companies agree that R-PDCCH design should be able to reuse Rel-8 functionalities as much as possible, with certain simplified procedures if necessary. Guided by this general principle, we present further discussion of R-PDCCH design in this contribution.
2 Discussion

2.1 R-REG size
Assuming unicast normal CP subframe for backhaul link, the start of OFDM symbol would be 4th OFDM symbol, and CRS would exist in 5th OFDM symbol. If Rel-8 LTE design principle is followed, there would be little change in the size of R-REG. According to LTE’s specification, the size of R-REG is 6 REs with RS or 4 REs without RS, i.e., a symbol-quadruplet is mapped to a resource-element group.
On the other hand, the size of R-REG can be smaller, e.g., the size of R-REG is 3 REs with RS or 2 REs without RS. The potential gain of the smaller R-REG size is to bring frequency diversity gain and deeper interleaving. 
2.2 R-PDCCH multiplexing
The discussions of R-PDCCH multiplexing mainly focus on the placement of R-PDCCH in time-frequency resource, whether TDM, FDM and FDM+TDM. We slightly prefer FDM+TDM due to the finer resource granularity and allowing more time for decoding at RN. 
2.3 Blind decoding and interleaving of R-PDCCH

Regarding blind decoding of R-PDCCH, it has been agreed in [2] that “If the “search space” approach of R8 is used for the backhaul link, use of common search space, which can be semi-statically configured (and potentially includes entire system bandwidth), is the baseline. If RN-specific search space is configured, it could be implicitly or explicitly known by RN.” 
Considering the good channel condition of the backhaul link where high-order MCS can be used for R-PDCCH, and also the number of RNs in a donor eNB supposedly less than 10, there would be limited number of R-PDCCHs per subframe. The overhead estimation is seen in section 2.3.2. So in our opinion: 

· For RN-common search space，all R-PDCCHs in a subframe are interleaved together and mapped to a set of PRBs which is so-called RN-common search space, and these PRBs are assigned by eNB in advance. Similarly, each RN will proceed blind decoding on those PRBs to obtain its control information which not only includes UL/DL grant of each RN but also some common information such as system information or paging.
· For RN-specific search space, different PRBs are assigned to different RNs. That means different R-PDCCHs of different RNs are not interleaved together and placed on separate PRBs. So RN will monitor a set of PRB candidates for control information, which is so-called RN-specific search space. Two alternatives are possible: 
· Alternative 1: Each RN will determine its own RN-specific search space depending on RN ID, backhaul subframe number, RB aggregation level and the number of PRB candidates.
· Alternative 2: The PRB index of the RN-specific search space can be reserved statically or semi-statically.
Considering these aspects, we propose both of the two search space should be supported, i.e. RN-common search space with all R-PDCCHs in a subframe interleaved together and RN-specific search space without interleaving. 
3 Summary
Several aspects regarding to control channel were discussed. In this contribution we proposed:
· R-REG size

· Prefer smaller R-REG size to bring frequency diversity gain and deeper interleaving. 
· R-PDCCH multiplexing:

· We slightly prefer FDM+TDM.
· Blind decoding

· Both RN-common search space and RN-specific search space should be supported. 
· Blind decoding base on RB aggregation level can be used if R-PDCCHs are not interleaved.
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