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1 Introduction

In RAN1#60bis, the following was agreed as a way forward:

· 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

In this contribution, we provide a proposal to complete the remaining FFS on details when the UL or DL grant is sent in the subframe without the other. 

2 Proposed R-PDCCH Structure
2.1 Case when a DL grant is transmitted in the first PRB of a given PRB pair, and no UL grant is transmitted in the second PRB of the PRB pair

For this case we consider two possibilities:

a) the second PRB is not used (i.e. DTX)

b) the second PRB is used for PDSCH transmission, with the first PRB of the PDSCH being punctured. 

With alternative a), there would be some resource wastage. 

With alternative b), the PDSCH transmission would only be useful for a RN or Rel-10 UEs that was expecting the first PRB to be punctured; it would not be satisfactory for a Rel-8 UE. When the Un link is configured with DM RS, the second PRB could be used by the PDSCH for the specific RN receiving the DL grant.  

It should be noted that the case of there being no UL grant to pair with a DL grant should not occur frequently, especially as it has been agreed that in the case of CRS being the phase reference for demodulation the UL and DL grants do not need to be for the same RN.

Therefore the resource wastage is not likely to be significant, and the additional effort of specifying puncturing of the PDSCH does not seem worthwhile. We propose 
· In a case when a DL grant is transmitted in the first PRB of a given PRB pair, and no UL grant is transmitted in the second PRB of the PRB pair, the second PRB of the PRB pair is DTX’ed (except for the DM RS, which, if transmitted, would be transmitted in both PRBs of the PRB pair). 
2.2 Case of UL grant transmission when no DL grant is transmitted in the first PRB of a given PRB pair
In this case there is no particular reason to constrain which PRB the UL grant may be transmitted in. 

We therefore propose that an UL grant may be transmitted in either of the PRBs of a PRB pair. 

In cases where UL grants are transmitted in both PRBs of a given PRB pair, the same rules would apply as for cases where one DL grant and one UL grant are transmitted in a PRB pair, i.e.:
· In DM RS case, the two UL grants 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 two UL grants in a PRB pair can be for the same or different RNs
Note, however, that in practice a RN would not receive two UL grants in the same subframe. Therefore in practice this means that in the DM RS case only one UL grant can be sent in a PRB pair. 
These cases are illustrated in Figure 1.  
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Figure 1: R-PDCCH possibilities
3 Conclusion
We propose the following be agreed:

· UL grants may be transmitted in the first slot and/or the second slot of a subframe

· In DM RS case, a maximum of one UL grant is transmitted in a given PRB pair

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

· In CRS case, if two UL grants are transmitted in a PRB pair, the two UL grants are for different RNs
· A RN shall not be required to receive data in any PRB pair in which one PRB is used for a DL or UL grant. 

· A RN can always use DM RS of both PRBs of a PRB pair to demodulate R-PDCCH.
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