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1 Introduction
This contribution discusses the necessity of cross carrier scheduling with EPDCCH. Taking into account less motivation and various FFS points to be concluded, we propose not to support cross carrier scheduling for PDCCH and EPDCCH when EPDCCH is configured. 
In this document, cross carrier scheduling is called as the meaning of the DCI transmission with CIF. For Rel.11 multi-TA operation, random access procedure is realized by cross-scheduling manner i.e. RACH preamble and Message 3 is transmitted on SCell while Message 2 is on PCell. This is not called as cross-scheduling in this document.
2 Discussion
The motivation/need of cross carrier scheduling with EPDCCH 

The cross carrier scheduling has the benefit in component carrier based ICIC. EPDCCH has the capability of ICIC within a CC with PRB pair level granularity. Therefore, from ICIC perspective, there is no incentive to support cross-carrier scheduling of EPDCCH.

When one CC is wide band and the other CC is narrow band like 1.4 or 3MHz band, to have cross carrier scheduling with EPDCCH allows better frequency diversity and better frequency scheduling of EPDCCH. On the other hand, up to Rel.11, such CA deployment is not optimized in RAN1 and not specified in RAN4. 
Therefore, we don't see the need of cross carrier scheduling with EPDCCH in Rel.11.

Topics to be concluded in order to support cross carrier scheduling
Among CCs, up to 31.3 usec time delay needs to be supported by UE [1]. To support cross carrier scheduling means to tighten UE processing time up to time difference of CCs. No agreement of PDSCH TBS restriction makes more demanding on EPDCCH/PDSCH processing time. Before tightening the processing time requirement by supporting cross carrier scheduling, the method to relax UE processing burden needs to be concluded.
It may need explicit conclusion whether the bitmap for the selection of EPDCCH USS (UE specific search space) or PDCCH USS is only within a CC or across CCs. RAN1#70 following agreement looks to imply the bitmap is restricted within a CC.
· In subframes where UE monitors ePDCCH USS on a given carrier

· it does not monitor PDCCH USS on the same carrier
· it also monitors CSS on PDCCH
· In subframes not configured for monitoring ePDCCH, UE monitors CSS and USS on PDCCH according to Rel-10 behaviour
In this agreement, there are two unclear points to be concluded in order to support cross carrier scheduling.

First one is interpretation of bit map per cell. The parameter list in [2] shows the bit map for monitoring EPDCCH subframe is independently configured per cell but it is not obvious whether the bit map per cell is applied to all DCI located USS on the cell including the DCI to schedule other cell or it is only applied to DCI to schedule own cell. 
Second one is the cell location of USS PDCCH in subframes not to receive EPDCCH (i.e. PDCCH only reception subframe). The agreement of that UE monitors CSS and USS on PDCCH according to Rel-10 behaviour is unclear. When cross-carrier scheduling is configured, in subframes not to receive EPDCCH, it should be concluded whether cell located USS PDCCH is limited to the same with the cell located EPDCCH or to allow different from the cell located EPDCCH. If the cell located USS PDCCH is same with the cell located EPDCCH, the configuration of cross carrier scheduling is common for PDCCH and EPDCCH. 
Therefore, there are four alternatives relating cross carrier scheduling. 
Alternative 1: The bit map per cell is applied to all DCI located USS on the cell including the DCI to schedule other cell. The configuration of cross carrier scheduling is common for PDCCH and EPDCCH.
Alternative 2: The bit map per cell is applied to DCI to schedule own cell. The configuration of cross carrier scheduling is common for PDCCH and EPDCCH.
Alternative 3: The configuration of cross carrier scheduling is only applied to PDCCH. EPDCCH doesn’t support cross carrier scheduling.
Alternative 4: Cross carrier scheduling is not supported for both PDCCH and EPDCCH when EPDCCH is configured.
In order to support alternative 1 and 2, discussion on search space for cross scheduling EPDCCH needs to be concluded. In carrier aggregation, the search space is originally located on the PDSCH cell. In cross carrier scheduling, the search space can be semi-statically configured to another cell (cross scheduling cell) by higher layer signalling. For EPDCCH, there are two ways to realize cross carrier scheduling. One is only BD trial candidates are moved to the EPDCCH set on the cross scheduling cell. In this case, cross scheduling cell should be also configured EPDCCH. This is ensured by alternative 1. In cross scheduling cell, no new PRB pairs are assigned for EPDCCH sets but only the BD trial candidates in EPDCCH set are increased. Another option is the whole search space is moved to cross scheduling cell. In cross scheduling cell, new configurations for EPDCCH sets are necessary. In the first option, it needs to be concluded which BD trial candidates are searched within the same EPDCCH set. In the second option, the PRB assignment method for more than 2 EPDCCH set for a cell needs to be supported as the signalling design. These discussions take more meeting time.
To support alternative 3, CIF would be added only on PDCCH. Alternative 3 is useful for the case that EPDCCH support ICIC without cross carrier scheduling and EPDCCH could have less coverage than PDCCH on cross scheduling cell because of channel estimation difference. On the other hand, to support such configuration makes the total system design more complex. In addition, UE PDCCH/EPDCCH decoding complexity could be increased because of timing overlap between PDCCH and EPDCCH among CCs when there is time difference among CC. These aspects need to be concluded.
From above discussion, not to support cross carrier scheduling for both PDCCH and EPDCCH when EPDCCH is configured (alternative 4) helps to finalize Rel.11 in a timely manner.
3 Summary
We propose not to support cross carrier scheduling of EPDCCH in Rel.11. We see cross carrier scheduling of EPDCCH could be quite important for Rel.12 small cell discussion. Therefore, we propose to discuss cross carrier scheduling with EPDCCH in Rel.12 time frame. We also propose not to support cross carrier scheduling for PDCCH when EPDCCH is configured.
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