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1
Introduction
The inter-band carrier aggregation of TDD component carriers (CCs) with different configurations will be supported in Rel-11and some agreements related to it have already been reached. There are still some open issues, and in this document we address the questions related to HARQ feedback timing. 
2
Discussion
Cross-carrier control was adopted in Rel-10 as an important tool for providing inter-cell interference coordination for control channels. The cross-carrier control is supported in Rel-11for aggregation of carriers with different TDD UL-DL subframe configurations. There are few open issues related to the timing that need to be addressed.
The following are the observations related to the cross-carrier scheduling: 
· If scheduling CC is DL heavy (it has more DL subframes with respect to the CC it cross-schedules), UL/DL scheduling is not impacted
· It was already agreed to support cross-carrier scheduling for the same subframe DL scheduling (for the case of DL, PDCCH on a serving cell c in subframe n can schedule PDSCH on other serving cell(s) in subframe n), which is applicable for this scenario. Also, the PDSCH HARQ timing on SCell shall follow the PCell SIB1 configuration if the set of DL subframes indicated by the SCell SIB1 configuration is a subset of the DL subframes indicated by the PCell SIB1 configuration
· For UL scheduling, for the case of DL heavy scheduling CC (i.e. UL subframes indicated by the scheduled cell SIB1 configuration are a superset of the UL subframes indicated by the scheduling cell SIB1 configuration), scheduling and HARQ timeline should follow the scheduled cell timeline. On zero-PHICH subframes when HARQ feedback for the scheduled cell is due, PHICH-less operation could be utilized. This approach provides the full peak data rate on UL of the scheduled cell (as opposed when the scheduling cell timeline is followed) with no specification impact. 
· If scheduling CC is UL heavy (it has more UL subframes with respect to the CC it cross-schedules)
· DL scheduling is impacted due to the lack of DL subframes to schedule transmissions on the other CC. Enabling a cross-subframe scheduling, where more than one DL subframe can be cross-carrier scheduled at a given subframe, could provide a solution, but it was decided that it will not be supported in Rel-11. The question on the followed timing still remains. We believe that the PDSCH timing and UL control for the cross-scheduled CC, transmitted in PUCCH on PCC (assumed here to be UL heavy), should follow UL control timeline corresponding to its own UL-DL configuration (as the UL subframes of the PCC are the superset of the UL subframes of the cross-scheduled SCC, and hence applicable UL subframes can be used for UCI transmission related to the SCC). CSI configuration should be based on the sets supported by UL-DL configuration of the PCC. 
3
Conclusions 

In this document we addressed some control timing aspects for carrier aggregation of TDD CCs with different UL-DL subframe configurations. 
Based on the discussion, we propose the following:
· In the case when the scheduling CC is UL heavy (it has more UL subframes with respect to the SCC it cross-schedules)
· PDSCH scheduling and HARQ timeline for the cross-scheduled SCC should follow timeline corresponding the SCC UL-DL configuration
· In the case when UL subframes of the scheduled cell SIB1 configuration are a superset of the UL subframes indicated by the scheduling cell configuration
· PUSCH scheduling and HARQ timeline for the cross-scheduled SCC should follow the scheduled cell timeline
· On zero-PHICH subframes when HARQ feedback for the scheduled cell is due, PHICH-less operation is utilized.
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