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1 Introduction
At RAN1#62bis, the R-PDCCH search space structure was fully agreed on for interleaving. For non-interleaving, progress was made, although some details still need to be figured out. For both modes (interleaving and no-interleaving), one issue that remains to be solved is the search space size.
The search space size is heavily linked to the maximum allowed number of blind decodings for the R-PDCCH. We first discuss this issue. In a second section, based on this maximum number of blind decodings, we determine what number of candidates should be looked at for each aggregation level. In the third section, some remaining issues on the search space are discussed.
2 Maximum Number of Blind Decodings
For the PDCCH search space, the number of blind decodings is given for decoding the PDCCH as a whole. For R-PDCCH however, the UL grants and DL grants are separately coded, with the DL grants occupying the first slot, and the UL grants occupying the second slot. It is therefore beneficial to determine the maximum number of blind decodings per slot for the R-PDCCH, as opposed to per subframe for PDCCH.

Proposal: the number of blind decodings is fixed on a per-slot basis.

For a Rel-10 UE, the maximum number of PDCCH blind decodings is 60/carrier. This number is considered acceptable, since it maintains relatively low complexity and keeps the false alarm probability reasonable. For a relay, given that the real estate constraints and the power constraints are not as stringent as for a UE, complexity is not an issue. Therefore, we suggest to cap the number of blind decodings at 60/slot. This presents the following advantages:
· The search space algorithm for UEs can be reused, and run in parallel for UL and DL grants.

· This number of blind decodings is very similar to what a rel-10 UE would perform for a two-carrier deployment
Proposal: the maximum number of blind decodings is 60/slot

3 Non-interleaving R-PDCCH 
Based on this analysis, we propose to choose the following candidate from R1-105822:
Table 1 R-PDCCH candidates monitored by a RN
	Search space 
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	Type
	Aggregation level 
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	Size [in PRBs]
	

	RN-specific
	1
	16
	16

	
	2
	16
	8

	
	4
	16
	4

	
	8
	16
	2


The number of R-PDCCH candidates is at most 16+8+4+2=30. Given that two DCI formats are possible, this gives a total of 60. The search space size being independently defined for UL and DL grants, the total search space is then 60/slot.
4 Other Remaining Issues on the Search Space

The remaining issues for the non-interleaving R-PDCCH are listed as following:

· The value of N, the number of configured R-PDCCH VRBs
We think that N should be determined by implementation. The exact value of N is based on the practical resource requirement for R-PDCCH according to the system bandwidth, the number of RNs, the channel status, DL timing case, as well as the RN transmission mode.

· Possibility of an additional semi-static offset to the starting position 

In fact, eNB can control the exact frequency location of each R-PDCCH candidate by appropriate configuration of set of VRBs for each RN. Thus it seems no necessary to introduce such addition offset. 

· For resource allocation type 0 with RBG size of 3, whether the number of used PRBs per RBG should be 2 or 3. 

For this case, the motivation to use only 2 PRBs per REG is to ensure each R-PDCCH candidate at aggregation level 2 is localized to achieve enough frequency selective gain. However, the performance gain is not expected to be really high. To some extent, this is an implementation issue as, e.g. adjacent RBGs can be assigned if needed. Thus, reusing the Rel-8 RBG definition with 3 PRBs used per RBG is preferred.  
5 Conclusion

The remaining issues for the R-PDCCH search space, notably the maximum number of blind decodings were discussed. Our proposals are listed below:

· The maximum number of blind decodings is 60/slot
· Our preference for the table in R1-105822 is:
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	Size [in PRBs]
	

	RN-specific
	1
	16
	16

	
	2
	16
	8

	
	4
	16
	4

	
	8
	16
	2


· The number of R-PDCCH configured VRBs is up to the implementation
· For resource allocation type 0 with RBG size of 3, the number of used PRBs per RBG should be 3. 
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