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1 Introduction

This contribution discusses ambiguity of R-PDCCH blind decoding in without cross-interleaving mode. In relay specification [1], different blind decoding approaches are used for the two R-PDCCH transmission modes; without cross-interleaving and with cross-interleaving mode. The Rel-8 UE-specific search space based approach is adopted in with cross-interleaving mode and the Rel-8 common search space based approach is adopted in without cross-interleaving mode in principle. Rel-8 common search space region consists of 16 CCEs and the search space per aggregation level is always same or smaller than 16. However, for R-PDCCH transmission, the R-PDCCH search space needs modulo operation because the size of virtual bandwidth can vary and the search space size can be larger than the virtual bandwidth. This aspect causes ambiguity of R-PDCCH transmission in combination of resource allocation type.
2 Ambiguity in without cross-interleaving R-PDCCH mode
Separate from R-PDCCH interleaving mode, the R-PDCCH transmission supports four resource allocation types: resource allocation type 0, 1, type2localized and type2distributed via high layer signaling [2]. In the frequency domain, a set of 
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 VRBs is configured for potential R-PDCCH transmission Once the virtual bandwidth for R-PDCCH is configured by the donor eNB, the RNs will do blind decoding in the corresponding search space in each slot. The VRB indexes for blind decoding candidates in without cross-interleaving mode are defined with 
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 [1]. The supported aggregation level 
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 are as listed in the table 1. The search space size per aggregation level is defined as 
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Table 1: R-PDCCH candidates monitored by a relay node 

	Aggregation level 
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	Number of R-PDCCH candidates 
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	1
	6

	2
	6

	4
	2


	8
	2
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(a) RA for distributed transmission                                                          (b) RA mode 2 with localized transmission
Figure 1. BD candidate of distributed RA (without cross interleaving R-PDCCH)

If the virtual bandwidth is less than the search space size for an aggregation level for blind decoding , the start RB index of candidates for R-PDCCH blind decoding for a given aggregation level will be wrapped around within the virtual bandwidth by modulo operation in the formula in TS 36.216[1]. In combination with resource allocation type 0, 1 and type2distributed, all the blind decoding candidates can support distributed transmission as illustrated in figure 1(a). However, in some cases, some blind decoding candidates cannot guarantee the localized transmission even in resource allocation type2localized. For example, if 7 PRBs are configured in virtual bandwidth for R-PDCCH transmission (7 < 2*6, 4*2=
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=2, 4), the candidate PRB pairs for R-PDCCH mapping will be (0 1), (2 3), (4 5), (6 0), (1 2) and (3 4) for aggregation level 2, and (0 1 2 3) and (4 5 0 1) for aggregation level 4. However, as shown in Figure 1(b), non-contiguous PRBs can be used for actual R-PDCCH transmission and candidate (6 0) and (4 5 0 1) cannot support localized R-PDCCH transmission after actual R-PDCCH allocation. Despite of the donor eNB configured the type2localized mode to support localized transmission via high-layer signaling, the actual R-PDCCH transmission does not support in some of candidates and cause confusion of UE operation.
To prevent the ambiguity for blind decoding candidates in case of resource allocation with type2localized, one approach is that the eNB allocates a proper even number of PRBs for virtual bandwidth for R-PDCCH transmission. If eNB intend to use aggregation level 2 or 4, eNB configure multiple of 2 or 4 PRBs for virtual bandwidth respectively. In addition, eNB uses proper candidates among R-PDCCH candidates to prevent the ambiguity by eNB implementation. An alternative approach is to limit size of PRBs for virtual bandwidth for R-PDCCH transmission. 
3 Conclusion
In this contribution, we discussed resource allocation type2localized for the case of without cross-interleaving R-PDCCH mode. If the size of virtual bandwidth is smaller than the search space size (=
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) for a given aggregation level, some R-PDCCH candidates cause PRB fragmentation (Figure 1(b)) resulting in distributed transmission of R-PDCCH even in the localized mode. In order to resolve this issue, the following approaches can be considered for discussion in RAN1:
· Approach1 (by implementation)
· The eNB can configure an appropriate even  number of PRBs within virtual bandwidth for R-PDCCH transmissions or  select proper PRBs for localized transmission among the R-PDCCH candidates if the eNB intends to apply aggregation level 2 and 4 with localized transmission
· Approach2 (spec impact)
· The spec restricts the size of virtual bandwidth to support localized transmission for all cases
References
[1] 3GPP TS 36.216 v.10.1.0, ‘Evolved Universal Terrestrial Radio Access (E-UTRA); Physical layer for relaying operation’
[2] 3GPP TS 36.331 v.10.0.0, ‘Evolved Universal Terrestrial Radio Access (E-UTRA); Radio Resource Control (RRC); Protocol specification’
PAGE  
2

_1352199934.unknown

_1352533760.unknown

