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1 Introduction
At the RAN1 #59 Jeju meeting, it was agreed on the following details of carrier indicator field (CIF) in PDCCH [1]:
· Configuration for the presence of CIF is UE-specific (i.e. not system-specific or cell-specific).
· CIF (if configured) is a fixed 3-bit field.
· CIF (if configured) location is fixed irrespective of DCI format size. 

· Cross-carrier assignments can be configured both when the DCI formats have the same or different sizes.
· Explicit CIF for the case of same DCI format size.
· FFS whether the CIF is included or not in cases the DCI format sizes are different.
· There will be an upper limit on the total number of blind decodes.
Which DCI format(s) can have CIF and which DCI format(s) can never have CIF and whether all carriers in a UE’s DL CC set carry CIF are still FFS. 

In this document we study above the remained CIF configuration problems further.
2 Discussion
From current agreements in RAN1, the inclusion or not of CIF in DCI format(s) will be configured semi-statically in a UE specific way. This configuration would be informed to each UE by the higher layer signaling. At Jeju meeting, CIF configuration problems, e.g., which DCI format(s) can have CIF, which DCI format(s) can never have CIF and whether all carriers in a UE’s DL CC set carry CIF, were disclosed, but no conclusions were obtained. More relevant discussions can be seen in [2][3]. 
At Jeju meeting, it is agreed that the CIF is a fixed 3-bit field irrespective of the scheduled carrier numbers. That means a DCI format with 3-bit CIF can cover the scheduling of a UL/DL CC set with the size of up to 8 CCs. How to use this 3-bit CIF is an implementation problem. Thus, various possible CIF configuration scenarios could be summarized as shown in Figure 1.
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Figure 1. Cross-carrier scheduling scenarios
Scenarios A is the most flexible scheme, which allows any CC to crossly schedule to any other CCs within the UE’s DL/UL CC set by using the CIF. In this scenario, the eNB only notifies the UE whether the CIF is included (for DCI formats on all CCs in DL CC set) via higher layer signaling. Scenario B is less flexible and constrains the DCI format(s) with CIF on subset CCs of DL CC set for cross-carrier scheduling. Scenario C is least flexible and reserves only one CC with CIF among DL CC set for cross-carrier scheduling. Scenario A and Scenario C can be seen as two special cases of Scenarios B. In Scenario A, the subset CCs with CIF scale to the whole DL CC set. In Scenario C, the subset CCs with CIF are reduced to a single CC. Compared with Scenario A, the other two scenarios need more higher layer signaling to indicate on which CC(s) in DL CC set DCI formats have CIF or not. 
The obvious merit of Scenario A is that it could supply maximum flexibility for cross-carrier scheduling of a UE. However, the complexity for the scheduling is the highest and the blind decoding amount is the most. Considering the cross carrier scheduling among different bandwidths CCs in case of no padding applied to adjust each DCI format to the same payload size [4], i.e., the DCI format sizes of each CC are different [1], the problems of the scheduling complexity and the blind decoding would be more severe. In Scenario B and Scenario C, cross carrier scheduling is constrained on the subset of DL/UL CC set and the scheduling complexity and the blind decoding amount could be decreased to some extent. 
In addition, considering the motivation for introducing the CIF into DCI formats, the cross carrier scheduling is more helpful for the scenarios with un-reliable PDCCH or without PDCCH. For CCs with reliable PDCCH receiving, it seems not necessary to introduce CIF any more. In this situation, the gain of flexible scheduling seems not so obvious with the increased complexity. 
Therefore, based on above analysis, we prefer Scenario B and Scenario C. We can find constraining the cross carrier scheduling in the subset of DL/UL CC set is beneficial for decreasing the complexity for eNB scheduling and UE blind decoding. Between Scenario B and Scenario C, which one is better, may need further discussion. So we have the following proposal. 
Proposal: The ON/OFF setting of cross-carrier scheduling could be configured for each CC of each UE. The DCI format on the CC which cross-carrier scheduling is set OFF doesn’t have CIF.
3 Conclusions
In this contribution, we further considered the CIF configuration for carrier aggregation. We have the following proposal: 

Proposal: The ON/OFF setting of Cross-carrier scheduling could be configured for each CC of each UE. The DCI format on the CC which cross-carrier scheduling is set OFF doesn’t have CIF.
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