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1 Introduction

In last RAN1#80bis meeting, following agreements were made for CIF in eCA. 
· 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
3 bits CIF was agreed to indicate up to 8 cells. However, how to map between serving cell index and CIF is still FFS. This contribution would discuss the options for the mapping.

2 Interpretation of CIF value
In [1], three options were listed to support cross scheduling for eCA with 3 bits CIF. 
· Option 1: Define cell groups containing up to 8 CCs
Multiple cell groups are configured by eNB. Each serving cell belongs to one of the cell groups. Cross carrier scheduling can only be done among serving cells within the same cell group. To keep 3 bits CIF, maximum 8 serving cells can be configured within one cell group. Therefore, to support 32 carriers, 4 cell groups need to be configured and each contains 8 serving cells. The disadvantage of this option is that maximum 8 serving cells can be scheduled from one serving cell. Cross carrier scheduling is restricted within one cell group.
· Option 2: Create a scheduling carrier specific CIF definition
In current specification, CIF value equals serving cell index. In order to keep 3 bits CIF, one option is to make CIF value depending on the scheduling carrier. In this case, each scheduling carrier can schedule maximum 8 carriers. The mapping between CIF value and serving cell index would be a function of scheduling cell. The mapping can be implicit or explicit through higher layer signalling. The drawback of this option is that maximum 8 serving cells can be scheduled from one serving cell and implicit rule or explicit signalling need to be specified. Whether to allow scheduling one cell from multiple cells should be FFS.
· Option 3: Enabling search space specific CIF definitions / joint PDCCH/EPDCCH usage
CIF is used in PDCCH to indicate the scheduled cell in case there is overlapping of search spaces. PDCCH and EPDCCH are not overlapping, therefore, the same CIF value can be used to indicate different serving cell in PDCCH and EPDCCH. For example, in PDCCH, 3 bits CIF can indicate 8 serving cells and in EPDCCH, 3 bits CIF can indicate another 8 serving cells. To allow more than 16 serving cells being scheduled on one cell, multiple EPDCCH sets can be configured. In this case, the search spaces of each serving cell would need to be allocated to PDCCH or one of the EPDCCH sets. The drawback of this option is that PDCCH and EPDCCH would need to be allowed in the same subframe, but maximum 32 carriers can be scheduled from one serving cell. 

From the above discussion, we can see that if scheduling 32 carriers from one carrier needs to be supported, Option 3 should be supported. Otherwise, explicit signalling in Option 2 can also be supported, because it has more flexibility to configure the relation between scheduling cell and scheduled cell compared with Option 1 and implicit signalling in Option 2.
3 Conclusion
In this contribution, we discussed three options to keep 3 bits CIF for eCA. We propose to use Option 3 if scheduling 32 carriers from one carrier needs to be supported. If scheduling maximum 8 carriers from one carrier is sufficient, we propose to use Option 3 or explicit signaling in Option 2.
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