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1 Introduction
In RAN1#80bis, enhancements on DL control signaling for supporting up to 32 component carriers were discussed with the following agreements:

Agreements:
· 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
Agreements:
· 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 contribution, we share our views on remaining issues on DL control design for cross-carrier scheduling.
2 Mapping of ServingCellID to CIF
To support up to 32 CCs, the higher layer parameter “ServCellIndex” and “SchedulingCellId” should be extended to 5 bits, in order to uniquely identify one of the 32 aggregated serving cells. Each scheduled cell can be assigned with one of 8 CIF values, i.e. the scheduling cell using the assigned CIF value would indicate the corresponding DL or UL grant is for this scheduled cell. However, this task falls into the RAN2 area.
Proposal 1: RAN2 shall decide the detailed signaling on mapping of ServingCellID to CIF for cross carrier scheduling when aggregating up to 32 CCs.
3 USS definition
The existing definition of (E)PDCCH USS for cross-carrier scheduling refers to a parameter “
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”, which is the carrier indicator field value. For Rel-13 CA, once the mapping of ServingCellID to CIF is determined, the existing definition of (E)PDCCH USS does not need to be changed.
Proposal 2: No modification on (E)PDCCH USS definition is needed.
4 PHICH resource collision
PHICH resource collision exists even for non-CA scenario, when a small 
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 value is configured. The common understanding of PHICH is that eNB should avoid PHICH resource collision by setting appropriate value of 
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 and scheduling PUSCHs with different DM RS cyclic shifts and/or different lowest PUSCH PRB indices. However, if PHICHs corresponding to different PUSCHs transmitted by different UEs collide, the ACK or NACK received from the PHICH resource is used by all PUSCHs corresponding to the same PHICH resource.
Proposal 3: There is no need to further clarify the UE behavior in case of multiple PUSCH transmission pointing to the same PHICH resource for the UE.
5 Conclusions
In this contribution, we discuss remaining issues on DL control design for cross-carrier scheduling with the following proposals:
Proposal 1: RAN2 shall decide the detailed signaling on mapping of ServingCellID to CIF for cross carrier scheduling when aggregating up to 32 CCs.

Proposal 2: No modification on (E)PDCCH USS definition is needed.

Proposal 3: There is no need to further clarify the UE behavior in case of multiple PUSCH transmission pointing to the same PHICH resource for the UE.
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