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1 Introduction

For inter-band TDD with different UL-DL configurations, working assumptions were achieved for the remaining issues of HARQ timing in the RAN1 #70 meeting [1]. However, for PUSCH HARQ timing of Case D, there are combinations where no UL subframe can be cross-scheduled if the cross-scheduled cell’s own timing is followed, including {cross-scheduling cell, cross-scheduled cell} aggregation combinations of {0, 2}, {0, 4}, {0, 5}, {6, 2} and {6, 5}. In this contribution, we analyze this issue to see whether an optimized solution needs to be given. 
2 PUSCH HARQ timing for Case D
Case D is that the set of UL subframes indicated by the scheduled cell SIB1 configuration is a subset of the UL subframes indicated by the scheduling cell SIB1 configuration, and the PUSCH RTT of the scheduling cell SIB1 configuration is not 10 ms. Among the aggregation combinations in Case D, if following the current working assumption that the reference configuration is the cross-scheduled cell, there are some combinations, i.e., {0, 2}, {0, 4}, {0, 5}, {6, 2} and {6, 5}, where no UL subframe can be cross-scheduled. Therefore, the working assumption for Case D needs to be reconsidered. 

One alternative is to use the configuration of the cross-scheduling cell as the reference configuration. However, there is an issue that a UL subframe for PUSCH retransmission after an initial PUSCH transmission may not be found. For example as shown in Figure 1 where configurations 0 and 2 are aggregated, an initial PUSCH in subframe #2 is cross-scheduled, and according to the original timing of configuration 0, the first retransmission timing for the PUSCH occurs in subframe #3, but subframe #3 on the cross-scheduled cell is a DL subframe. One solution is to leave the above retransmission issue to implementation. Specifically, if the UL subframe for PUSCH transmission according to the scheduling serving cell’s HARQ timing cannot be found, eNB can temporarily suspend the current HARQ process by transmitting an ACK to the UE, and then eNB can restart the process by sending UL grant when a UL subframe is available according to the scheduling serving cell’s HARQ timing.
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Figure 1. Timing design when configuration 0 is configured as the cross-scheduling cell
Another alternative is to use the HARQ timing of TDD configuration 1. In this way, at least subframe #2 can be cross-scheduled, while there are some subframes that cannot be cross-scheduled, such as subframe #3 in case of the combination of {0, 4}. 
In conclusion, we would like to reconsider the current working assumption since no UL subframe on SCell can be scheduled in some combinations of case D, i.e., {0, 2}, {0, 4}, {0, 5}, {6, 2} and {6, 5}. One alternative is to follow scheduling cell’s HARQ timing and observed issue of retransmission can be solved by implementation. The other alternative is to use the timing of TDD configuration 1. 
3 Conclusion
In this contribution, we discussed the UL transmission issues for UL cross-carrier scheduling for Case D. 
We have the following observation: PUSCH HARQ timing of some combination of case D, where no UL subframe on a scheduled cell can be cross-scheduled, should be reconsidered. 
It is proposed to choose one of the following ways for PUSCH HARQ timing for the combinations {0, 2}, {0, 4}, {0, 5}, {6, 2} and {6, 5} of Case D: 
· The PUSCH HARQ timing of case D should follow scheduling cell’s HARQ timing
· The PUSCH HARQ timing of case D should follow the HARQ timing of UL-DL configuration 1 
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