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1. Introduction
For the design of R-PDCCH, the following details have not been decided:

· Common search space

· Number of R-PDCCH blind decodings
· R-PDCCH PRB set assignment
In this contribution, we discuss the above aspects on R-PDCCH design.
2. Common search space
In Rel-8, the following DCI format or RNTIs can be transmitted in common search space of PDCCH:
· DCI format 3/3A

· Paging: P-RNTI
· RACH: RA-RNTI
· System information: SI-RNTI
RAN1 has decided that DCI format 3/3A is not needed for Type 1 relay in Rel-10. Furthermore, based on recent RAN2 conclusion for Rel-10, P-RNTI, RA-RNTI, and SI-RNTI are also not needed for R-PDCCH, i.e., SI change is informed to RN by dedicated RRC signaling on Un and RN is not required to receive paging or to transmit RACH on Un. Hence, we have the following proposal:
Proposal 1: Common search space is not needed for R-PDCCH on Un in Rel-10.
3. Blind decoding
For RN, it is preferable that the maximum number of R-PDCCH blind decodings is similar to Rel-8/Rel-10 UEs, in order to reduce its implementation complexity. In R-PDCCH, DL grant and UL grant are transmitted in different slots of a subframe. Assuming two DL DCI format sizes and two UL DCI format sizes in Rel-10, with a total of 44 (i.e. Rel-8 UE) blind decodings, the number of R-PDCCH candidates shall be 11. 
It is expected that the Un DL geometry is significantly better than Rel-8 UEs. Hence, small CCE aggregation levels are sufficient for a majority of RNs to meet the R-PDCCH detection requirement. The evaluations in [1] indicates that R-PDCCH aggregation level 1 is sufficient for about 82% of RNs, and R-PDCCH aggregation level 2 is sufficient for about 12% of RNs. Given that more RNs require small aggregation levels, it is desirable to allocate larger number of R-PDCCH candidates for small aggregation levels, as shown in Table 1.
Table 1: proposed number of R-PDCCH candidates
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	Size [in CCEs]
	

	UE-specific
	1
	6
	6

	
	2
	6
	3

	
	4
	4
	1

	
	8
	8
	1


Note the number of R-PDCCH candidates can be the same for R-PDCCH with and without interleaving. For non-interleaved R-PDCCH, multiple distributed or localized R-PDCCH PRBs can be assigned to an RN. The RN can perform blind decoding on different R-PDCCH candidates, as shown in Figure 1 where R-PDCCH aggregation is on unit of PRB.
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Figure 1: R-PDCCH candidates without interleaving
Proposal 2: The number of R-PDCCH candidates for aggregation level 1, 2, 4, and 8 are 6, 3, 1, and 1, respectively.
4. R-PDCCH resource allocation
In [2], it is proposed that for R-PDCCH with interleaving, Rel-8 resource allocation type 0/1/2 is used for R-PDCCH PRB set assignment. The same design can be applied to R-PDCCH without interleaving, for the following reasons:
· Unified solution for R-PDCCH with and without interleaving
· It is preferable both from specification and implementation to adopt the same design on R-PDCCH PRB set assignment for R-PDCCH with and without interleaving. 
· Both frequency localized and frequency distributed R-PDCCH PRB set assignment are supported
· Rel-8 resource allocation type 0/1/2 provides sufficient flexibility on R-PDCCH PRB set assignment.
· Possible R-PDCCH inter-cell interference coordination with higher layer configured R-PDCCH PRB set 
· Semi-statically configured R-PDCCH PRB set provides the maximum flexibility for both R-PDCCH with interleaving and without interleaving. The detection performance of R-PDCCH can be enhanced with the Rel-8 ICIC mechanism. In other words, eNBs can rely on ICIC to control the inter-cell interference on the set of R-PDCCH PRBs. Such benefit of R-PDCCH inter-cell interference control is not available if the set of R-PDCCH PRBs is fixed to the system bandwidth.
· Reconfiguration of R-PDCCH PRB set
· During R-PDCCH PRB set reconfiguration, there might be a certain time period when the eNB and RN have different understandings on the set of R-PDCCH PRBs. For fixed RNs in Rel-10, it is expected that such reconfiguration on the R-PDCCH PRB set occurs very rarely. In practice, the configuration of R-PDCCH PRB set is performed during RN initialization. Even in case such ambiguity on R-PDCCH PRB set exists between eNB and RN, it is possible to resolve this issue by proper eNB implementation, e.g. by duplicating the PDCCH in both R-PDCCH PRB sets.
With the above discussion, we have the following proposal:
Proposal 3: For R-PDCCH with and without interleaving, the set of R-PDCCH PRBs is configured by higher layers, with Rel-8 resource allocation type 0/1/2.
5. Conclusions
In this contribution, we discuss some remaining issues on R-PDCCH, with the following proposals: 
Proposal 1: Common search space is not needed for R-PDCCH on Un in Rel-10.
Proposal 2: The number of R-PDCCH candidates for aggregation level 1, 2, 4, and 8 are 6, 3, 1, and 1, respectively.
Proposal 3: For R-PDCCH with and without interleaving, the set of R-PDCCH PRBs is configured by higher layers, with Rel-8 resource allocation type 0/1/2.
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