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Introduction
In RAN1#80bis, DL control signalling enhancement to support up to 32 carrier aggregation was discussed.  The observations of the online and offline discussion  are 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
· No enhancement of eIMTA related signaling in Rel-13 
· No eIMTA enhancement for CA operation with more than 5 TDD frequency bands in Rel-13

In this contribution, we discuss remaining issues of CIF and PHICH in carrier aggregation up to 32 carriers.
Discussion
1.1. Remaining detail of Cross Carrier Scheduling 

It was agreed in RAN1#80bis that CIF size of 3 bits was kept to support up to 8 cells cross carrier scheduling  for Rel-13 CA enhancement.   To support cross carrier scheduling for up to 32 carrier aggregation with 3-bit CIF, it requires UEs to monitor PDCCH from up to 4 cells.   In Rel-10, CrossCarrierSchedulingConfig IE in RRC signaling is used for the configuration of cells when cross carrier scheduling is used.   The CrossCarrierSchedulingConfig IE includes the ServingCell ID of SCell in which the cell of cross carrier scheduled and the starting symbol of the scheduled cell.   The 3-bit CIF field is included in the DCI format in the PDCCH of the PCell in Rel-10 when cif-present field is “true”.    For Rel-13 eCA to support up to 32 component carriers cross carrier scheduling, component carriers are partitioned into groups with one PDCCH on one cell of each group for cross carrier scheduling.   Each group could support up to 8 component carrier.  Rel-13 Cross carrier scheduling configuration signaling needs to include the serving cell ID to enable cross carrier scheduling and include CIF in the DCI format of PDCCH transmission. Whithin the configured serving cell ID, the associated serving cell ID  of SCell within the group and its starting PDSCH symbol are listed.  


Proposal 1:  The componenent carriers are partitioned into groups for 3-bit CIF cross carrier scheduling up to 32 carrier aggregation.   Each group is configured with a cell to include CIF in the scheduling grant for cross carrier scheduling to other serving cells within the group.  Rel-13 CrossCarrierSchedulingConfig IE should include the ServingCellID of PDCCH transmission with CIF field and associated ServingCellID of cells within the group for cross carrier scheduling and starting symbol of the associated cell.  


When component carriers are partitioned into group with one cell configured with CIF for cross carrier scheduling of cells within the group, UEs will monitor UE specific search similar to that in Rel-10.  No new definition of USS is needed.   

Proposal 2: Rel-10 CIF configuration and USS monitoring is reused.  



1.2. Carrier grouping for the large number of carriers

[bookmark: OLE_LINK1][bookmark: OLE_LINK2]In currently PHICH mechanism, PHICH can only transmitted on the component carrier which sends the PUSCH UL grant. Then, in cross carrier scheduling, ACK/NACK for multiple uplink carriers may be transmitted in the same PHICH, which may cause PHICH resource collision. 



For example, the PHICH resource is identified by the index pair where is the PHICH group number and is the orthogonal sequence index within the group as defined by [2]:

        (1)





where is mapped from the cyclic shift of DMRS field,   is the spreading factor size used for PHICH modulation,   is the lowest PRB index in the first slot of the corresponding PUSCH transmission,   is the number of PHICH groups configured by higher layers and is a parameter which is related to TDD UL/DL configuration.




From equation (1), we can see that PHICH resource is mainly determined by PRB index  (PUSCHPRB index) and (cyclic shift for DMRS).  The number of  cyclic shift could be configured is eight.   Since CIF was agreed to be kept at 3 bits, the number of carriers could be cross scheduled is also eight.  Thus, there is no collision issue with the number of  cyclic shift configured being eight.  

Proposal 3: No PHICH collision is not expected with maximum of 8 carriers for cross carrier scheduling.  

Conclusion
In this contribution, we discuss the remaining detail of DL control signaling to support up to 32 carrier aggregations.  We propose 
Proposal 1:   The componenent carriers are partitioned into groups for 3-bit CIF cross carrier scheduling up to 32 carrier aggregation.   Each group is configured with a cell to include CIF in the scheduling grant for cross carrier scheduling to other serving cells within the group.  Rel-13 CrossCarrierSchedulingConfig IE should include the ServingCellID of PDCCH transmission with CIF field and associated ServingCellID of cells within the group for cross carrier scheduling and starting symbol of the associated cell.  
 
Proposal 2: Rel-10 CIF configuration and USS monitoring is reused 
Proposal 3: No PHICH collision is not expected with maximum of 8 carriers for cross carrier scheduling.  
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