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1. Introduction

In the discussion on PDCCH search space design in the last RAN1 meeting, the following was agreed [1].
· For a given UE, search spaces located on a PDCCH CC are individually defined per aggregation level for each PDSCH/PUSCH CC linked to the PDCCH CC

· A UE’s search spaces on a PDCCH CC are shared in case of same DCI size

This contribution discusses the location of UE-specific search spaces in case of carrier aggregation.
2. Discussion
The Rel’8/9 functions determining the location of UE-specific search space don’t include component carrier (CC)-related parameters [2]. Each LTE-A UE is allocated only one C-RNTI. And the C-RNTI for an LTE-A UE is common to all the CCs configured to the UE regardless of the number of configured CCs. So multiple UE-specific search spaces from multiple CCs for a CCE aggregation level for a UE can have the same starting position on the logical CCE domain and therefore be overlapped on the CC (“PDCCH carrier”) where the multiple search spaces exist [Figure 1]. The more the DL CCs are scheduled by the PDCCH carrier, the more often the PDCCH blocking occurs on the overlapped search spaces. A straightforward approach to the decrease in the PDCCH blocking occurrence is to modify the formula for determination of UE-specific search space location so that it can have CC-related parameters and the starting position of UE-specific search space for a UE for a CCE aggregation level can be different across the CCs configured to the UE.
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Figure 1  Identical starting position between UE-specific search spaces

An example of modifications to the Rel’8/9 UE-specific search space function for Rel’10 LTE-A UE is as follows.
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       f(I) is a function of CIF.
For a Rel’10 UE configured only one CC, f(I) is 0. For a UE-specific search space for a case where PDCCH on the search space and its associated PDSCH are on the same CC, f(I) may be 0 if the UE is configured multiple CCs.
3. Conclusion

We propose that the functions determining the location of UE-specific search space for Rel’10 UE should include a function of component carrier-related parameter such as CIF.
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