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1. Introduction

During RAN1#80bis meeting in the SI phase, following agreement had been made for supporting DL/UL scheduling in LAA [1].
	Agreement:
· Combination 3 in above observations is not a design target of LAA

· Combination 1: DL/UL: self-scheduling

· Combination 2: DL: self-scheduling; UL: cross-carrier scheduling

· Combination 3: DL: cross-carrier scheduling; UL: self-scheduling

· Combination 4: DL/UL: cross-carrier scheduling from a same scheduling CC


In this contribution, we discuss and provide our view on DL scheduling and control signalling to support Rel-13 LAA. For easy explanation, a cell deployed in unlicensed band is denoted as “U-cell” and a cell deployed in licensed band is denoted as “L-cell” hereafter. 
2. Discussion 
2.1. DL scheduling method for U-cell

Regarding DL scheduling for U-cell in Rel-13, it is necessary to investigate whether existing scheduling configuration (i.e., cross-CC scheduling, self-CC scheduling) would be reasonable for supporting U-cell. In case of cross-CC scheduling, reliable control signalling could be provided by transmitting DL grant DCI through L-cell and implicit PUCCH resource could be utilized for HARQ-ACK feedback by channel selection. In case of self-CC scheduling, (E)PDCCH overhead in L-cell for cross-CC scheduling can be offloaded to U-cell. Hence, both cross-CC scheduling and self-CC scheduling are to be supported in LAA, at least for normal subframe while the scheduling method(s) supported for partial subframe might be decided depending on the relevant discussion [2]. Furthermore, it seems to be reasonable not to support cross-CC scheduling from U-cell to L-cell or cross-CC scheduling between U-cells due to the uncertainty of CCA result in the scheduling U-cell.
Proposal 1: Both cross-CC and self-CC scheduling should be supported at least for full subframe in LAA DL.
2.2. UCI feedback corresponding to U-cell
Regarding the CA with U-cell in Rel-13, UCI feedback (e.g. HARQ-ACK, periodic CSI) corresponding to U-cell would be collided or multiplexed (on a same PUCCH or PUSCH) with UCI feedback corresponding to L-cell. In current CA, cell index based UCI prioritization is applied among multiple cells, i.e., the cell with lowest index has the highest priority among multiple cells (for example, HARQ-ACK for the cell with lowest index is mapped to the lowest bit index on PUCCH format 3 payload, and periodic CSI for the lowest index cell is only transmitted by dropping the CSIs for other cells). On the other hand, it is considered in general that U-cell would be utilized mainly for best-effort traffic while essential control signalling (e.g. RRC signalling) related to radio resource management and connection/mobility would be delivered via L-cell. Thus, it should be discussed whether the current UCI prioritization rule based on cell index would also be reasonable even for the CA with U-cell. 
Proposal 2: UCI prioritization rule for the CA with U-cell should be discussed. One possibility is to deprioritize U-cell in comparison with L-cell.. 

2.3. DL buffer management in case with U-cell
Regarding LAA operation in Rel-13, unlike L-cell where DL resource for PDSCH scheduling is always available, PDSCH transmission on U-cell would be opportunistically scheduled depending on CCA result in the U-cell. In other words, actual number of scheduled HARQ processes in the U-cell would be likely to be smaller than the maximum HARQ process number defined for the U-cell in most cases while all the HARQ processes could be fully scheduled in the L-cell. For this reason, in DL soft buffer partitioning for the CA with U-cell, it could be efficient to allocate smaller buffer size for the U-cell compared to the L-cell. By doing so, the minimum number of soft channel bits to be stored per TB could be reasonably determined which may provide more reliable PDSCH performance. 
Proposal 3: DL soft buffer partitioning for the CA with U-cell should be discussed. One possibility is to allocate smaller buffer size for U-cell in comparison with L-cell.
3. Conclusions

In this contribution, we discussed on DL scheduling and control signalling to support U-cell in Rel-13.. Based on above, we suggest:

Proposal 1: Both cross-CC and self-CC scheduling should be supported at least for full subframe in LAA DL.
Proposal 2: UCI prioritization rule for the CA with U-cell should be discussed. One possibility is to deprioritize U-cell in comparison with L-cell.. 

Proposal 3: DL soft buffer partitioning for the CA with U-cell should be discussed. One possibility is to allocate smaller buffer size for U-cell in comparison with L-cell.

4. Reference

[1] RAN1 Chairman’s Notes, RAN1#80bis meeting
[2] R1-155389, DL transmission structure in LAA, LG Electronics
