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1 Introduction
In RAN1#80bis some agreements on DL control signaling [1] are achieved, as follows.

· Keep the Rel. 10 CIF size of 3bits in the DCI (for a carrier-specific grant)
· Rel. 13 CA enabling to address 8 cells with the 3bit CIF

· FFS: Mapping of ServingCellID to CIF for a scheduling cell

· FFS: USS definition and relation to CIF
· No enhancements to Rel. 10 CA PHICH resources and related mapping is needed in Rel. 13 CA
· FFS: Whether to clarify of UE behavior in case of multiple PUSCH transmission pointing to the same PHICH resource for the UE
In this document, we share our views on DL control enhancements for up to 32 carriers CA.

2 Discussion
2.1 Cell group 
In Rel-10, the 3bits CIF in PDCCH is used for indicating the scheduled carrier for cross-carrier scheduling. CIF value is the same as ServCellIndex which includes eight values. For aggregating up to 32 carriers, cell grouping configuration by RRC signaling is preferred. Fig. 1 shows an example of cell grouping. In this case RRC signaling partitions the available cells into four cell groups. Cell group indexes indicate the different cell groups. Actually the number of cell groups can be deployed flexibly. When each group comprises one cell, 32 cell groups can be allocated for one UE with the full flexibility. The maximum 5bits can be used to indicate each cell group. Up to 8 carriers can be included in one cell group, therefore ServCellIndex can be the same as in Rel-10, which still equals to CIF value. Mapping of ServCellIndex to CIF need not change. For this instance, cross-scheduling is restricted in one cell group and cross-scheduling across different groups is not supported due to the potential ambiguity of CIF values in different cell groups. 

Proposal 1: Cross-scheduling across different cell groups is not supported.
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Fig.1 an example of a cell grouping

For cell grouping, collision handling on both periodic CSI and aperiodic CSI feedback should be considered. In Rel-10 for the same CSI report type, CSI information would be reported with the smallest ServCellIndex. Meanwhile, aperiodic CSI report follows increasing order of ServCellIndex. For Rel-13, ServCellIndex can be the same in different cell groups, thus the priority among different cell group should be taken into account for CSI report. For example, one PUCCH cell group can include multiple cell groups. For periodic CSI feedback, Rel-10 mechanism can be reused in each cell group. If CSI report type from different cell groups is the same, CSI would be reported with the smartest cell group index. Of course, the periodic CSI report would base on PUCCH capacity. Aperiodic CSI report also can use cell group index to identify the report priority.   

Proposal 2: Cell group index is introduced. The mapping of ServCellIndex to CIF value is the same as Rel-10. 

Proposal 3: Cell group index can be used to identify the priority of periodic CSI feedback or aperiodic CSI feedback among cell groups.

In Rel-10 UE-specific search spaces are basically corresponding to the number of enabled carriers and the maximum number of blind decoding increase linearly. Cell grouping restricts the number of the scheduled cells on one scheduling cell. UE-specific search spaces are still concatenated as in Rel-10 which has the advantage to avoid more blocking/collision probability due to introducing more aggregating carriers. Interference coordination of control channel can be still achieved. USS definition and relation to CIF need not change.
Proposal 4: USS definition and relation to CIF is similar to Rel-10.

2.2 PHICH

For Rel-10 cross-scheduling, different UE can have the same start PRB index which can lead to potential PHICH resource collision. In Rel-10 this collision can be handled by eNB allocating different cyclic shifts. For aggregating up to 32 carriers multiple PUSCH transmission pointing to the same PHICH resource for the UE should be deemed as an error case. The number of the scheduled cells is restricted in one cell group which would not bring more complexity for eNB scheduling. Therefore it need not clarify UE behaviour. UE is not expected that multiple PUSCH transmission pointing to the same PHICH resource. 

Proposal 5: UE is not expected that multiple PUSCH transmission pointing to the same PHICH resource.

3 Conclusions

In this document, we discussed DL control enhancement for Rel-13 CA. We suggest:

Proposal 1: Cross-scheduling across different cell groups is not supported.
Proposal 2: Cell group ID is introduced. The mapping of ServCellIndex to CIF value is the same as Rel-10. 

Proposal 3: Cell group index can be used to identify the priority of periodic CSI feedback or aperiodic CSI feedback among cell groups.
Proposal 4: USS definition and relation to CIF is similar to Rel-10.
Proposal 5: UE is not expected that multiple PUSCH transmission pointing to the same PHICH resource.
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