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1 Introduction
In the RAN1 #57 and #57bis meetings, the text proposals on backhaul resource assignment were agreed and captured in TR 36.814[1]. The resource for R-PDCCH is outlined as follows:
· Within the PRBs semi-statically assigned for R-PDCCH transmission, a subset of the resources is used for each R-PDCCH. The actual overall set of resources used for R-PDCCH transmission within the above mentioned semi-statically assigned PRBs may vary dynamically between subframes. These resources may correspond to the full set of OFDM symbols available for the backhaul link or be constrained to a subset of these OFDM symbols. The resources that are not used for R-PDCCH within the above mentioned semi-statically assigned PRBs may be used to carry R-PDSCH or PDSCH.
RAN1 needs to decide several issues on R-PDCCH multiplexing to finalize R-PDCCH design. This contribution shows our views regarding R-PDCCH multiplexing.
2 Discussion
2.1 R-PDCCH placement in frequency domain and interleaving
R-PDCCH can be used to indicate two types of information. The one is common to all RNs, and the other is specific to a RN. For RN-specific R-PDCCH, frequency selective scheduling gain can be larger than frequency diversity gain taking into account of fixed RN. Thus, it is better not to interleave RN-specific R-PDCCH. Furthermore, it is desirable to use localized placement for RN-specific R-PDCCH for the same reason.
On the other hand, distributed placement and interleaving are preferable for RN-common R-PDCCH since it is common to all RNs. The resources that are not used for R-PDCCH in R-PDCCH region can be used to carry R-PDSCH or PDSCH according to the agreement on backhaul resource assignment. Thus, distributed placement and interleaving for RN-common R-PDCCH should be limited to some PRBs in R-PDCCH region for the resource utilization mentioned above.
Proposal 1: Support of both frequency distributed and localized placement for R-PDCCH depending on R-PDCCH types
Proposal 2: Support of both interleaving and no interleaving for R-PDCCH depending on R-PDCCH types
2.2 R-PDCCH region in time domain
The start OFDM symbol of R-PDCCH region need to be fixed for simplicity. For the end OFDM symbol of R-PDCCH region, dynamic signalling is not necessary and semi-static signalling is enough to give some flexibility. 
Proposal 3: The start OFDM symbol of R-PDCCH region is fixed and the end OFDM symbol is signalled semi-statically.

2.3 Multiplexing R-PDCCH and R-PDSCH/PDSCH
TDM+FDM and pure FDM schemes are considered for multiplexing R-PDCCH and R-PDSCH/PDSCH. Pure FDM scheme provides more flexibility to schedule R-PDSCH/PDSCH with R-PDCCH than TDM+FDM scheme. It is, however, worse than TDM+FDM scheme in the point of decoding latency. Furthermore, the number of PRBs used for R-PDCCH region in pure FDM scheme will be smaller than that in TDM+FDM scheme. Large number of PRBs for R-PDCCH region is desirable in order to give frequency diversity for RN-common R-PDCCH and frequency selective scheduling gain for RN-specific R-PDCCH.
Proposal 4: TDM+FDM scheme for multiplexing R-PDCCH and R-PDSCH/PDSCH

3 Conclusion

We have discussed the R-PDCCH multiplexing. We propose the followings:
· Support of both frequency distributed and localized placement for R-PDCCH depending on R-PDCCH types
· Support of both interleaving and no interleaving for R-PDCCH depending on R-PDCCH types

· The start OFDM symbol of R-PDCCH region is fixed and the end OFDM symbol is signalled semi-statically.

· TDM+FDM scheme for multiplexing R-PDCCH and R-PDSCH/PDSCH
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