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1 Introduction
In RAN1#62bis meeting, the following is agreed:
·  For non-interleaving R-PDCCH 

· One set of R-PDCCH VRBs for DL grants and UL grants is semi-statically configured by higher layers on a RN specific basis

· The R-PDCCH VRBs are indexed by VRBR-PDCCH(n) for n = 0, 1, …, N-1, where N is the number of R-PDCCH VRBs

· The possible values of N is FFS

· Rel-8 resource allocation types 0, 1 and 2 supported for R-PDCCH VRB set assignment

· DeNB can configure multiple RNs to share the same set of R-PDCCH VRBs

· In each slot within the configured VRB set, M(L) R-PDCCH candidates are defined for aggregation level L, where R-PDCCH candidate m (for m = 0, 1, …, M(L)-1) at aggregation level L comprises L R-PDCCH VRBs with indices of 

· (L * m + i) mod N, where i = 0, 1, …, L - 1

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

· Working Assumption that the Rel-8 hashing function is not used

· For RA types 0, 1 and 2, Rel-8 LVRB supported for R-PDCCH VRB to PRB mapping

· For RA type 2, Rel-8 DVRB supported for R-PDCCH VRB to PRB mapping, with slot hopping removed
· For case of RA type 0 with RBG size of 3: FFS whether the number of used PRBs per RBG is 2 or 3
· Baseline for supported R-PDCCH aggregation levels L = {1, 2, 4, 8}

· FFS on number of R-PDCCH candidates M(L)

In this contribution, we discuss remaining issue on R-PDCCH search space and BD trials 
2 Discussion 
2.1 The number of R-PDCCH candidates
In RAN1 e-mail discussion in [1], the number of R-PDCCH candidates M(L) monitored by the Relay node is taken from one of the options (A-D). One option is chosen at RAN1#63.
(A)   the number of R-PDCCH candidates of 16, 8, 4 and 2 for aggregation levels 1, 2, 4 and 8 respectively.

(B)   the number of R-PDCCH candidates of 12, 6, 3 and 1 for aggregation levels 1, 2, 4 and 8 respectively.

(C)   the number of R-PDCCH candidates of 6, 6, 2 and 2 for aggregation levels 1, 2, 4 and 8 respectively.

(D)   the number of R-PDCCH candidates of 8, 4, 2 and 1 for aggregation levels 1, 2, 4 and 8 respectively.

For lower aggregation level (L=1, 2), aggregated CCEs are better to be located over the system band width in order to have frequency selective scheduling gain. In option (C), the search space size of aggregation level 2 is twice of the search space size of aggregation level 1 like a Rel.8 PDCCH. In this option, the band width of search space of aggregation level 1 is limited without modulo function rounding toward lower index for the higher aggregation size or additional semi-static offset to the starting position. If the modulo function rounding or the offset is available, option (C) can have frequency selective scheduling gain. In option (A),(B) and (D), the search space size of aggregation level 1 and aggregation level 2 are the same size. Therefore, search space of aggregation level 1 can be located over the system band width regardless of availability of the modulo function rounding and the offset to the starting position. In addition, we slightly prefer Option (D). Option (D) has 30BD trials per slot derived for two DCI formats. We consider the blocking issue of R-PDCCH can be solved with PRB mapping. The discussion point is frequency selective scheduling gain for lower aggregation level (L=1, 2). We see that Option (D) have enough frequency selective scheduling gain for lower allocation level when PRBs of search space are distributed over the system bandwidth. In such a PRB mapping, higher aggregation levels have enough diversity gain. However, Option (A),(B) and (D) are also acceptable from view of the number of BD trials and frequency selective gain.
2.2 R-PDCCH mapping with type 0 allocation
For RBG size 3 with type 0 R-PDCCH allocation (RBG unit allocation), we consider the modification to reduce the number of RBGs occupied by a R-PDCCH. When RBG size is three, a search spaces of aggregation level 2 is divided to two RBG as show in Fig. 1(a). The candidate #1 of aggregation level 2 is located RBG#0 and RBG#2. When this candidate #1 of aggregation level 2 is selected, the other PRBs in RBG#0 and RBG#2 are not used for PDSCH for UE with type 0 allocation. We think type 0 allocation is mainly used. Type1/2 allocation of PDSCH is not often used for UEs since type1 is in FGI in rel.8 UE and type 2 allocation is only supported with DCI format 1A, 1B and 1D. In addition, the candidate #0 of aggregation level 4 is unbalanced. 3PRBs are located in RBG #0 and 1PRB is located in RBG #2. Therefore, we propose only two PRB pairs in a RBG (three PRBs) are used for the search space in order to avoid aggregation level 2 is un-necessary distributed over different RBGs. This modification is valid only when the set of R-PDCCH search PRBs are indicated by type0 allocation. If it is indicated by type1 and type2 (PRB unit), it is implementation topic. We consider type 0 allocation is mainly used for R-PDCCH allocation since type 0 allocation can indicate the whole bandwidth by bit-map. It has benefit for ICIC and scheduling flexibility.
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(a) PRB per RBG is 3                                                                     (b) PRB per RBG is 2(proposal)
Fig. 1 modification for RBG size3 
For RBG size 4 with type 0 R-PDCCH allocation, we also propose only two PRB pairs in a RBG (four PRBs) are used for the search space in order to get frequency selective scheduling gain for aggregation level 1 and level 2. If all four PRB pairs in a RBG are used for the search space, four candidates of aggregation level 1 and two candidates of aggregation level 2 are located on a RBG. This behaviour does not have enough frequency diversity gain. If two PRB pairs in a RBG are used for the search space, two candidates of aggregation level 1 and one candidates of aggregation level 2 are located on a RBG. In this two PRB pairs case the number of RBG of the search space is twice of four PRB pairs case. Therefore, two PRB pair case has good frequency selective scheduling gain.
For RBG size 2 with type 0 R-PDCCH allocation, we propose all two PRB pairs in a RBG are used for the search space In this case, a candidate of aggregation level2 is located consecutive PRB pairs and it has enough frequency selective scheduling gain.
2.3 Blind decoding of DL grant and UL grant
Following options of RN blind decoding are discussed in offline discussion.
· Option (1) RN always does BD in both first and second slot
· Option (2) RN does BD only in the first slot (e.g., by using dummy DL grant in case of UL grant alone [2])
· Option (3) RN does no BD in the second slot when DL grant is detected. RN does BD in the second slot if RN detects no DL grant.
From following reasons, we prefer option (1).

· UL grant decoding can be started regardless of DL grant decoding
· The false detection of DL grant and miss detection of DL grant does not have the impact on UL grant.

In option (2), UL grant decoding should be started after DL grant decoding. The decoding time is depending on the number of BD trials. If DL grant decoding time is longer than 2nd slot duration (0.5msec), the start time of UL grant decoding is delayed. In option (3), UL grant decoding is up to implementation whether RN does not BD or dose BD of UL grant when DL grant is detected. If RN does BD of UL grant regardless of DL grant detection, behaviour is almost same as option (1). 
3 Summary

In this contribution we discussed remaining issues on R-PDCCH search space and BD trials in no interleaving case. Based on the above discussion, we propose followings.
- The primary preference is the number of R-PDCCH candidates of 8, 4, 2 and 1 for aggregation levels 1, 2, 4 and 8, respectively. On the other hand, we are also fine with other candidates.
- For RBG size 2, 3 and 4 with type0 allocation (RBG unit allocation), only two PRB pairs in a RBG are used for search space in order to avoid un-necessary distributed R-PDCCH over different RBGs, and to get enough frequency scheduling gain.
- RN always does BD trials in both first and second slot
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