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1. Introduction

In CA system, CIF is used to distinguish different scheduled CCs by UEs configured with cross-carrier scheduling mode. 3 bits are allocated for CIF in PDCCH for cross scheduled CCs, which means the maximum number of CIs supported per scheduling CC is limited to 8. However, as pointed in [1], it is beneficial to support more cross scheduled CCs for future extension. In this contribution, we investigate the CIF design method to support more CCs based on the agreed consecutive UE-specific search space.

2. CIF design in cross carrier scheduling
In [2], the definition of UE-specific search space for LTE-A is agreed, which is described as 
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 is defined according to [3], 
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is the number of PDCCH candidates to monitor for aggregation L in the given search space. 
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 is the total number of CCEs in the control region of subframe k.
It is noted the UE-specific search spaces defined above are distributed consecutively. Due to the limited number of CCEs in control region of each subframe, the same CCE resources may be covered by several search spaces of different cross scheduled CCs. In this case, the PDCCH detected in certain locations with certain aggregation level belongs to a fixed CC group. An example is shown in Fig.1 where it is assumed the PDCCH aggregation level is 2. SS 1 and SS 4 occupy the same CCE resources. The same holds for (SS2,SS5) and (SS3,SS6). If the CIF values is defined only for the CCs in the corresponding CC group, it can be expected to support more cross scheduled CCs with the help of detected PDCCH position information, compared with the CIF defined in [3].
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Fig. 1 An example of UE-specific search space distribution
Fig.2 illustrates an example of the new CIF definition, where it is also assumed PDCCH aggregation level is 2. CIF is described as 
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 is obtained by the CCE location of the detected PDCCH.  
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 indicating a cross scheduled component carrier is then deduced after the three-step operation. Fig.3 shows an example of CIF assignment result based on the aforesaid operation, where the search spaces for difference cross scheduled CCs in the same rows share the same CIF value. For example, the CIFs for SS1 to SS3 are all set to 0. Therefore, assuming the total number of search spaces is N, the number of CIF needed to be indexed is N/3 instead of N if using the CIF defined in [3]. Then, the ability of extending the available number of CIs beyond 8 becomes available.
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Fig. 2 the new CIF definition
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Fig. 3 CIF redefining
3. Conclusion
In this contribution, we proposed a new PDCCH CIF design method in cross carrier scheduling based on agreed consecutive search space design. If the number of CIs beyond 8 is supported in the future, the proposed CIF definition with 3 bits overhead is preferred.
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