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1 Introduction 
In the RAN1 #60bis meeting, on the handling of overlap between common and UE-specific search spaces in case of confusion between DCI formats 0/1A and DCI formats with carrier indication field (CIF), the following was agreed [1].
· If common SS for a DCI format without CIF and UE-specific SS for a DCI format with CIF are overlapped and the payload sizes of the DCI formats scrambled by C-RNTI/SPS C-RNTI are the same, only either the DCI format on common SS or the DCI format on UE-specific SS is allowed to be transmitted in the overlapped part of the SSs, so UE can assume that one of the DCI formats will not be transmitted in the overlap region
· It will be discussed further which one is allowed to be transmitted between DCI format on common SS and DCI format on UE-specific SS 
This contribution further discusses the handling of DCI format ambiguity in the overlapping region of the common and UE-specific search spaces. 
2 Discussion
The DCI format ambiguity arises when a DCI format without CIF and a DCI format with CIF are scrambled by the same RNTI, the payload sizes of the two DCI formats are the same, and the common search space (CSS) for the DCI format without CIF and UE-specific search space (USS) for the DCI format with CIF are overlapped  (e.g., DCI format 0/1A without CIF in the CSS and a DCI format with CIF in the USS when they are scrambled by C-RNTI or SPS C-RNTI) [2-4].
We note that the confusion in DCI format in the overlapping area of the CSS and USS can happen for all the aggregation levels of USS.  Examples with different CCE aggregation levels (Ls) for USS are illustrated in Fig. 1-3, where the Rel-8/9 based CSS and USS structures are assumed.
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Figure 1 Overlap of CSS and USS with CCE aggregation level L = 1
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Figure 2 Overlap of CSS and USS with CCE aggregation level L = 2 
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Figure 3 Overlap of CSS and USS with CCE aggregation level L = 4
In Fig. 1, the UE may successfully detect a PDCCH from CCE4. However, the UE cannot distinguish whether the eNB has transmitted a DCI format on the four CCEs of CCE 4 to CCE 8 or on the single CCE of CCE 4. The same problem occurs when the UE detects a PDDCH candidate with L = 4 from the four CCEs of CCE 4 to CCE 8. Similarly in Fig. 2, the UE may successfully detect a PDCCH with L = 2 from the two CCEs, i.e., CCE 4 and CCE 5. However, the UE cannot distinguish whether it has been transmitted over the four CCEs, which are CCE 4 to CCE 8, or over the two CCEs, which are CCE 4 and CCE 5. The same confusion occurs when the UE detects a PDDCH candidate with L = 4 from the four CCEs in the CSS.

The DCI format ambiguity arises whenever the UE attempts PDCCH detection from a CCE set which includes one of the possible first CCEs of CSS PDCCH candidates as the starting CCE. The first CCEs of PDCCH candidates in CSS are CCE 0, CCE 4, CCE 8, and CCE 12, assuming the Rel-8/9 CSS structure. 
We note that the ambiguity does not occur even in the overlapping area if a PDDCH candidate does not have one of those first CCEs of CSS PDCCH candidates as its starting CCE. Some of the overlapping CCEs in the USS can still be used for USS PDCCH transmission without causing ambiguity. For example, in Fig. 1, each of CCE 2, CCE 3, CCE 5, CCE 6 and CCE 7 can be used for USS PDCCH transmission with aggregation level 1 and each of (CCE 2, CCE 3), (CCE 6, CCE 7), and (CCE 10, CCE 11) pairs in Fig. 2 can be used for USS PDCCH transmission with aggregation level 2.
In the case of USS with aggregation levels 4 and 8, the format ambiguity always occurs everywhere in the overlapping area because the same staring CCEs can be used for both CSS and USS PDCCH candidates in the overlapping area (See Fig. 3). 

To avoid confusion only one of USS and CSS PDDCHs should be allowed in CCEs with ambiguity. The following two alternatives can be considered:

Alt1: For USS with aggregation levels 4 and 8, the overlapping area is assumed to be used only for the CSS PDCCHs. For USS aggregation levels 1 and 2, the USS PDCCH candidates having one of the first CCEs of CSS PDCCH candidates as the starting CCE are not allowed in the overlapping area. 

Alt2: For USS with aggregation levels 4 and 8, the overlapping area is assumed to be used only for the USS PDCCHs. For USS aggregation levels 1 and 2, the CSS PDCCH candidates having one of the first CCEs of USS PDCCH candidates as the starting CCE are not allowed in the overlapping area. 

Since DCI formats with CIF can be used for both the same CC and cross-carrier scheduling. It seems reasonable to allow USS PDCCH rather than CSS PDCCH in case of confusion.

3 Conclusion
In conclusion, we have discussed DCI format ambiguity in the overlapping region of common and UE-specific search spaces in cross-carrier scheduling, and propose the followings.  
Proposal 1: In the overlapping region of CSS and USS with aggregation level 4 or 8, only USS PDCCHs are allowed to be transmitted. 
Proposal 2: In the overlapping region of CSS and USS with aggregation level 1 or 2, the CSS PDCCH candidates having one of the first CCEs of USS PDCCH candidates as the starting CCE are not allowed to be transmitted.
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