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1 Introduction

In last meeting, search space for non-interleaving R-PDCCH was concluded as follows [1]: 
· 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)
Several issues are left FFS. A WF on indication of the number of DM-RS antenna ports was not agreed in the e-mail discussion before RAN1 #63.
In this contribution, we show our view on the remaining details of non-interleaving R-PDCCH search space.
2 Discussion
2.1 Additional offset to the starting position and blind decoding
A WF on DCI formats for R-PDCCH blind decoding was agreed in the e-mail discussion before RAN1 #63 [2]. Four options for the number of R-PDCCH candidates monitored by the RN were proposed in the WF as shown in Table 1.
Table 1: Four options for the number of R-PDCCH candidates
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Figure 1 shows the search space of Option C without additional offset to the starting position of R-PDCCH candidate. Though wireless channel within the R-PDCCH PRBs depends on R-PDCCH VRB to PRB mapping, contiguous R-PDCCH candidates within the R-PDCCH VRBs could have similar wireless channel given that backhaul link is relatively flat fading.
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Figure 1: Search space of Option C without additional offset
It is desirable to support additional offset to the starting position of R-PDCCH candidate in order to give frequency selective scheduling gain especially for low aggregation level. Search space of Option C with additional offset is shown in Figure 2. R-PDCCH candidates could be uniformly distributed within the R-PDCCH VRBs with the additional offset.
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Figure 2: Search space of Option C with additional offset
Figures 3, 4 and 5 show the search space of Option A, D and B without additional offset, respectively. These options without additional offset support full frequency selectivity within the R-PDCCH VRBs.
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Figure 3: Search space of Option A without additional offset
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Figure 4: Search space of Option D without additional offset
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Figure 5: Search space of Option B without additional offset

Option A has wider search space, but requires more number of blind decoding than Option D. Option B is placed between Option A and D in terms of bandwidth of search space and the number of blind decoding. Option C with additional offset is better than Option D without additional offset since Option C provides wider search space, but requires similar number of blind decoding.
Proposal 1:

· If more than 60 blind decoding is supported per slot, adopt Option A without additional offset. Otherwise, adopt Option C with additional offset.

2.2 Indication on the number of DM-RS antenna ports
In last meeting a WF on indication of the number of DM-RS antenna ports was proposed [3]. The WF was modified during the e-mail discussion before RAN1 #63 as follows:
· For non-interleaving R-PDCCH (i.e. mode 2), if Un PDSCH transmission mode is based on Rel-10 DM RS, 1-bit higher layer signaling is used to indicate whether antenna ports {7, 8} or {7, 8, 9, 10} are reserved (not used) in the first slot of R-PDCCH RB pairs used for R-PDCCH transmission.
6 REs in the first slot could be used for R-PDCCH with this indication, which is about 14% resource saving for R-PDCCH when R-PDCCH is transmitted in the MBSFN subframe and no CSI-RS is transmitted in the first slot. Furthermore, there is no limitation on dynamic rank adaptation for Un PDSCH transmission when 1-bit higher layer signaling indicates 4 DM-RS ports are reserved.
Proposal 2:

· Support 1-bit higher layer signaling used to indicate the number of DM-RS ports.
3 Conclusion
We have discussed the remaining details of non-interleaving R-PDCCH search space. Our proposals are as follows:
· If more than 60 blind decoding is supported per slot, adopt Option A without additional offset. Otherwise, adopt Option C with additional offset.

· Support 1-bit higher layer signaling used to indicate the number of DM-RS ports.
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