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1
Introduction

In RAN1#60bis, some progress on R-PDCCH multiplexing was made. In particular, DL grants were agreed to be always transmitted in the first slot of a subframe. The case of concurrent DL and UL grants in one PRB pair was agreed. However, it remains open on how to address the cases of DL grant alone or UL grant alone transmissions in one PRB pair.  In this contribution we present our views on data transmission in RBs used for R-PDCCH.
2
Discussion
In RAN1#60bis, the following was agreed regarding R-PDCCH multiplexing:

· DL grants are always transmitted in the first slot of a subframe

· If a DL grant is transmitted in the first PRB of a given PRB pair, then an UL grant may be transmitted in the second PRB of the PRB pair

· In DM RS case, the DL grant and UL grant in a PRB pair shall be for the same RN

· No REs in such a PRB pair can be used for a different RN

· In CRS case, the DL grant and UL grant in a PRB pair can be for the same or different RNs

· Details of transmission of DL grant alone: FFS

· Details of transmission of UL grant alone: FFS
To extend the above agreements, we summarize possible design options in Table 1 for CRS based R-PDCCH demodulation, and in Table 2 for DM-RS based R-PDCCH demodulation. Note that for CRS based R-PDCCH demodulation, it is not possible to perform beamforming when multiplexing R-PDCCH and R-PDSCH in one PRB pair, and hence it is not listed as one design option.

Table 1 Possible Extension of the Agreements in RAN1#60bis, CRS based R-PDCCH demodulation

	Design Options
	1st Slot
	2nd Slot

	UL grants over 2 slots
	UL R-PDCCH for RNs
	UL R-PDCCH for RNs

	Empty 1st slot
	Empty
	UL R-PDCCH for RNs

	Empty 2nd slot
	DL R-PDCCH for RNs
	Empty


Table 2 Possible Extension of the Agreements in RAN1#60bis, DM-RS based R-PDCCH demodulation

	Design Options
	1st Slot
	2nd Slot

	UL grants over 2 slots, same RN
	UL R-PDCCH for RN1
	UL R-PDCCH for RN1

	Empty 1st slot
	Empty
	UL R-PDCCH for one RN

	Empty 2nd slot
	DL R-PDCCH for one RN
	Empty

	TDM R-PDCCH/R-PDSCH
	DL R-PDCCH for RN1
	R-PDSCH for RN1


It is also possible not to support DL grant alone transmission and UL grant alone transmission in Rel-10.
Note that if multiplexing R-PDCCH and R-PDSCH in one PRB pair is supported, the UE has to be informed whether the 2nd slot is available for R-PDSCH or not.This is necessary to differentiate it from the case of DL and UL grants are scheduled using the same PRB pair. One bit information can be embedded in DL R-PDCCH for that purpose.
3
Conclusion

In this contribution, we present our views on possible extension of the previous agreements on R-PDCCH multiplexing, for both CRS and DM-RS based R-PDCCH demodulation.
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