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1 Introduction
In RAN1 #70, it was agreed that PDSCH HARQ timing of a cross-carrier scheduled serving cell follows the PCell SIB-1 configuration in case different UL-DL configurations are applied on different bands for TDD inter-band carrier aggregation. One potential issue with such an agreement is for the scenario of PDSCH on a SCell being cross-carrier scheduled by another SCell, in which case PDSCH in some DL subframes on the cross-carrier scheduled SCell may not have the corresponding HARQ-ACK feedback as discussed in [1]. In this contribution, we further discuss the PDSCH HARQ timing for cross-carrier scheduling with TDD inter-band carrier aggregation.
2 Discussion
Figure 1 shows an example of TDD inter-band carrier aggregation, with the following assumptions:

· Band X is used by macro cells and comprises a carrier at frequency F1. 

· Band Y is used by small cells and comprises two carriers at frequencies F2 and F3. 

· Macro-cells are configured with TDD UL-DL configuration 0. This is useful in terms of energy efficiency at macro eNBs, assuming significant amount of traffics are offloaded to small cells. Further, depending on the frequency separation between Band X and Band Y, having TDD UL-DL configuration 0 for macro-cells may also reduce the DL-UL interference caused by macro-cells to small cells, if the UL-DL configurations are different for macro-cells and small cells.
· Small cells are configured with a different TDD UL-DL configuration (e.g. configuration 2) than that of the macro-cells, to accommodate the traffic conditions in small cells.

· A UE is configured to aggregate serving cells F1 from macro-cell, and F2 and F3 from small cell A, with F1 as the PCell. PDSCH on SCell F3 is cross-carrier scheduled by PDCCH on SCell F2 from small cell A. A neighboring small cell B can cross-carrier schedule PDSCH on F2 by PDCCH on F3. This would reduce the PDCCH interference on both F2 (for small cell A) and F3 (for small cell B).
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Figure 1: Illustration of SCell scheduling SCell for TDD inter-band carrier aggregation

With the above example in Figure 1, following the RAN1 #70 agreement that PDSCH HARQ timing of a cross-carrier scheduled serving cell shall follow the PCell SIB1 configuration, subframes #{3, 4, 8, 9} on F3 would not have the corresponding HARQ-ACK feedback, which leads to DL throughput degradations. Hence, it is recommended to consider adopting the proposal made during the online discussion at RAN1 #70, i.e. the PDSCH HARQ timing of a cross-carrier scheduled serving cell shall follow the PDSCH reference configuration of the cross-carrier scheduling serving cell.

3 Conclusion
In this contribution, we further discuss the PDSCH HARQ timing in case of cross-carrier scheduling for TDD inter-band carrier aggregation. It is recommended to consider adopting the proposal that the PDSCH HARQ timing of a cross-carrier scheduled serving cell shall follow the PDSCH reference configuration of the cross-carrier scheduling serving cell.
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