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1 Introduction
In RAN1#69 meeting, some progresses in different bands with different TDD UL-DL configurations are achieved, however the handling is still FFS when there is non 10ms RTT(Round trip time) in cross scheduling.
In this contribution, we share our views on PUSCH HARQ processes for non 10ms RTT configuration in cross scheduling.
2 Discussion
In this contribution we consider the following three combination cases:

(1) Scheduling Cell is 10ms RTT, scheduled Cell is non 10ms RTT.

(2) Scheduling Cell is non 10ms RTT, scheduled Cell is 10ms RTT.

(3) Scheduling Cell and scheduled Cell are both non 10ms RTT. 
2.1 Case 1
When scheduling Cell is 10ms RTT and scheduled Cell is non 10ms RTT, HARQ-ACK for PUSCH on the scheduled Cell can’t be transmitted based on PHICH because there are not PHICH resources in some subframes. For cross-scheduling, there are three options:

Option 1: Scheduled Cell processes are designed to 10ms RTT.  
The principle of design is that the non conflicted subframe follows the scheduling Cell and for the conflicted subframe the processes is redefined. For the subframe without PHICH, retransmission based on DCI grant is used. This method can fully use UL resources of scheduled Cell. The scheduled Cell can maintain 10ms RTT. But the new HARQ process is needed and some subframes do not contain PHICH. Examples of new processes design are listed in appendix A.
Option 2: Disable the conflicted subframe
This method aligns the scheduled Cell configuration to the scheduling Cell’s. The scheduled Cell can follow scheduling Cell’s. The less standardization efforts are needed. The disadvantage is UL resources is restricted, which leads to inefficient usage. The example of processes design can be seen in appendix B.
Option 3: Cross-scheduling with the timing of scheduled Cell
Scheduling and HARQ timing of the scheduled Cell can follow its own timing. UL grant and PHICH is transmitted on the same TTI subframe in scheduling Cell. When there is not PHICH in some subframe of scheduling Cell, the retransmission based on DCI can be needed. This method is simple and UL resources can be fully used. The example can be found in Appendix C.

Proposal1: for Case 1, Option 3 is preferred. 
2.2  Case 2
When scheduling Cell is non 10ms RTT and scheduled Cell is 10ms RTT, if SCell follows PCell, certain UL retransmission can’t be attained for initiate and retransmission change dynamically with radio frame. Moreover, if SCell follows its own timing, UL grant can’t be cross-scheduled for the DL subframe with grant is the conflicted subframe. There are two options for this case:

Option 1：New processes are designed
The redesigned processes refer to the scheduling Cell’s processes. This method has more impact on specification and seems more complicated. In many condition, the processes of scheduled Cell also is designed to non 10ms RTT. The examples can be seen in Appendix D
Option2：Follow the processes of scheduling Cell.

When there isn’t available UL subframe, the retransmission can be omitted or the corresponding retransmission is delayed to subsequent UL subframe of same HARQ process. This method is simple, but the retransmission time is enlarged. Some UE behaviour need be specified. The examples can be seen in Appendix E.
Proposal 2: for Case 2, option 1 is preferred. 
2.3 Case 3
In this case, the scheduling Cell and scheduled Cell are both non 10ms RTT.

2.3.1 Case 3-1 
Case 3-1 is that scheduling Cell is configuration 6 and scheduled Cell is configuration 0, the scheduled Cell has one more UL subframe than scheduling Cell. There is not PHICH problem.
For this case there are two options:
Option 1: with the timing of scheduled Cell
This method is similar to option 3 in case 1. Scheduling and HARQ timing of the scheduled Cell can follow its own timing. UL grant and PHICH is transmitted on the same TTI subframe in scheduling Cell. The examples can be seen in Appendix F.
Option 2: Disable the conflicted subframe
This method is similar to option 2 in case 1. The scheduled Cell’ processes can follow scheduling Cell’s. The examples can be seen in Appendix G.

Proposal 3: When scheduling Cell is configuration 6 and scheduled Cell is configuration 0, option 1 is preferred.
2.3.2 Case 3-2
Case 3-2 is that scheduling Cell is configuration 0 and scheduled Cell is configuration 6. If SCell follows PCell’s timing, certain UL retransmission can’t be attained for initiate and retransmission change dynamically with radio frame. Moreover, if SCell follows its own timing, UL grant (PHICH) can’t be transmitted for the DL subframe with grant is the conflicted subframe.    
For this case there are two options:

Option 1: New processes are designed
This method is similar to option 1 in case 2. The redesigned processes are based on the scheduling Cell’s processes. The examples can be seen in Appendix H.

Option 2: Follow the processes of scheduling Cell.
This method is similar to option 2 in case 2. When there isn’t available UL subframe, the retransmission is omitted, moreover, the corresponding retransmission is delayed to subsequent UL subframe of same HARQ process. The examples can be seen in Appendix I.

Proposal 4: When scheduling Cell is configuration 0 and scheduled Cell is configuration 6, option 1 is preferred. 
For case 2(scheduling Cell is non 10ms RTT and scheduled Cell is 10ms RTT) and case 3-2(scheduling Cell is configuration 0 and scheduled Cell is configuration 6) the method seems more complex. We should examine the necessity of these scenarios to decide whether they are supported.

Observation: For the case 2 and 3-2, the handling of processes seems more complicated.
3 Conclusions
In this document, we discuss on cross-scheduling for non 10ms RTT Configuration in TDD different band CA. We suggest:
Proposal1: for Case 1(scheduling Cell is 10ms RTT and scheduled Cell is non 10ms RTT), cross-scheduling with the timing of scheduled Cell is preferred. 
Proposal2: for Case 2(scheduling Cell is non 10ms RTT and scheduled Cell is 10ms RTT), new processes are preferred. 
Proposal 3: for case 3-1(when scheduling Cell is configuration 6 and scheduled Cell is configuration 0), cross-scheduling with the timing of scheduled Cell is preferred.

Proposal 4: for case 3-2(when scheduling Cell is configuration 0 and scheduled Cell is configuration 6), new processes are preferred. 
Observation: For the case 2 and 3-2, the handling of processes seems more complicated.
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