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1 Introduction
In RAN1#69, the following agreements were made:
· On PDSCH timing for the case where  SCell(s) downlink subframes is a superset of PCell (namely case B) – for the case where an SCell is scheduled by a PCell

· In case of cross-carrier scheduling

· Alt 1: Follow P-Cell timing

Benefit: re-use R10 design for A/N transmission, no additional specification effort is needed

· Alt 2: Follow S-Cell timing

Benefit: able to use all DL subframes in SCell
· On PDSCH timing for the case where the set of SCell(s) downlink subframe is neither a subset nor a superset of PCell (namely case C)
· For cross-carrier scheduling case

· Confirm the working assumption that no restriction on the combinations of TDD UL-DL configurations on different bands.
· HARQ timing:
· Alt 1: Follow Pcell timing
· Alt 2: Follow the self-scheduling case
· On PUSCH timing for the case where  SCell(s) uplink subframes is a superset of PCell (namely case B) – for the case where an SCell is scheduled by a PCel
· Alt 1: Follow the scheduling cell’s PUSCH timing

· Benefit: no PHICH issue

· Drawback: lose some PUSCH subframes, peak rate may not be achievable

· Alt 2: Follow the scheduled cell’s PUSCH timing (PHICH resource issue)

· Benefit: can achieve peak rate

· Drawback: PHICH may not be available for some subframes

In this contribution, we discuss the remaining issues and give our views on them. 
2 Issues for supporting different TDD UL-DL configurations
2.1 PDSCH HARQ timing
For PDSCH HARQ, in case the DL-grant of the serving cell and PDSCH on the scheduled cell is not on the same subframe n, to support downlink cross-carrier scheduling, multi-TTI/cross-subframe scheduling would have to be supported, which would generate great impact on standardisation. In the last RAN1 #69, it was concluded that unless a different consensus proposal is made, working assumption is cross-subframe scheduling is not supported in Rel-11. Without support of cross-subframe scheduling, for case B and case C, following SCell timing/self-scheduling timing will loss its advantage on the usage of all DL subframes. Thus, we proposed that PDSCH HARQ follows PCell timing in case of cross-CC scheduling due to its obvious benefit of reusing R10 design for A/N transmission, and no additional specification effort is needed 
· Proposal 1: For cross-carrier scheduling, PDSCH HARQ timing should follow PCell timing in case that the DL subframe set of SCell is a super set of  that of PCell (Case B) and the DL subframe set of SCell is neither  a super nor subset  set of  that of PCell (Case C). 
In cases where SCell is scheduled by another SCell, following the above principle, the HARQ timing of the scheduled SCell should following its scheduling cell, namely, the scheduling SCell.  It was already concluded earlier that in self-scheduling, the HARQ timing of an SCell should follow the timing reference configuration, which is determined based on the configurations of PCell and the SCell. Therefore, the HARQ timing of the scheduled SCell should follow its scheduling SCell, which in turn follows the timing reference configuration determined based on the configurations of PCell and the scheduling SCell. 
· Proposal 2: In case where SCell is scheduled by another SCell, the HARQ timing of the scheduled cells should follow the timing reference configuration based on the configurations of PCell and the scheduling cell as defined in the self-scheduling case. 
2.2 PUSCH HARQ/scheduling timing
For PUSCH HARQ/scheduling in case of cross-CC scheduling, as summarized in the last meeting, for Case B, if the UL subframes indicated by the scheduled cell’s configuration are a super-set of the UL subframes indicated by the scheduling cell’s configuration, and if the PUSCH RTT of the scheduling cell is 10 ms, two alternative solutions can be considered for solving the timing issues. For Alt1, as addressed in Section 1, the benefit is that PHICH/UL-grant of the consistent UL subframes can be conveyed on the legacy PHICH/UL-grant DL subframe according to the TDD configuration of the scheduling cell, and thus no PHICH/UL-grant issue exists. However, the scheduling cell will give up the PUSCH transmission on inconsistent UL subframes on the scheduled cell, and thus it will cause bandwidth wastage and the peak rate may not be achievable. For Alt2, if following the scheduled cell’s PUSCH HARQ/scheduling timing, the benefit is that this solution enables the peak rate to be achieved. However, if the PHICH/UL-grant is mapped on a DL subframe which cannot convey legacy PHICH/UL-grant on the scheduling cell, PHICH/UL-grant collisions happen. To support Alt2, a new timing table beyond Rel-8/9/10 for PHICH/UL-grant is necessary which will inevitably generate a big impact on the specifications.  The other alternative of using asynchronous HARQ to support Alt 2 would result in significantly increased UL grant overhead for retransmissions. Based on the above analysis, we prefer to sacrifice peak rate due to high complexity, and support Alt1 with minor specification impact. 
· Proposal 3: If the PUSCH RTT is 10 ms, PUSCH HARQ/scheduling timing in case of cross-CC scheduling should follow the scheduling cell’s PUSCH timing if the UL subframe set of the scheduled cell is a super-set of that of the scheduling cell (Case B) and the UL subframe set of the scheduled cell is neither  a super-set nor a subset  set of  that of the scheduling cell (Case C). 
For Case D, if the PUSCH RTT is not 10 ms, such as when Configurations 0 or 6 are configured on the scheduling cell, a PUSCH retransmission may happen on a DL subframe on the scheduled cell by following the timing of the scheduling cell. To solve such collisions, we have shown that some possible solutions exist in [1]. However, considering the complexity of these solutions, we further propose not to support PUSCH cross-carrier scheduling for Case D in Rel-11.

· Proposal 4: If the PUSCH RTT is not 10 ms, PUSCH cross-carrier scheduling should not be supported in any case. 
3 Summary
Based on the analysis on this contribution, we have the following proposals:

· Proposal 1: For cross-carrier scheduling, PDSCH HARQ timing should follow PCell timing in case that the DL subframe set of SCell is a super set of  that of PCell (Case B) and the DL subframe set of SCell is neither  a super nor subset  set of  that of PCell (Case C).
· Proposal 2: In case where SCell is scheduled by another SCell, the HARQ timing of the scheduling and scheduled cells should follow the timing reference configuration based on the configurations of PCell and the scheduling cell as defined in the self-scheduling case. 
· Proposal 3: If the PUSCH RTT is 10 ms, PUSCH HARQ/scheduling timing in case of cross-CC scheduling should follow the scheduling cell’s PUSCH timing if the UL subframe set of the scheduled cell is a super-set of that of the scheduling cell (Case B) and the UL subframe set of the scheduled cell is neither  a super-set nor a subset  set of  that of the scheduling cell (Case C). 
· Proposal 4: If the PUSCH RTT is not 10 ms, PUSCH cross-carrier scheduling should not be supported in any case. 
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