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Introduction
In RAN2#93BIS meeting, the following related to HARQ RTT Timer was agreed [1]:
Agreements
1	The following agreements on asynchronous HARQ for LAA SCell as baseline.
1b	Introduce UL HARQ RTT Timer and UL DRX retransmission timer per HARQ process.
1c	drx-ULRetransmissionTimer is started on the subframe UL HARQ RTT Timer has expired.

2d	Uplink HARQ RTT Timer length is set for 4 subframes.

4	Uplink HARQ RTT Timer is started in the subframe containing the indicated PUSCH transmission.
In RAN1#84bis, the agreements on UL transmission were achieved [2]:
Agreements
•	DCI format(s) to schedule PUSCH transmission in k<= N subframes with single TB per subframe or two TBs per subframe 
•	DCI format(s) will have the following scheduling information types:
       - Type A: common to all the scheduled subframes (appearing only once in a DCI)
	           •   carrier indicator, resource assignment, Cyclic shift for DM RS and OCC index
	- Type B: subframe specific information (appearing N times for N subframes scheduling)
	           •   NDI 
	- FFS HARQ process number and redundancy version are type A or type B
With these RAN1 agreements, we found that our agreements on asynchronous HARQ may be inappropriate to some extent especially when a common HARQ process number is used by multiple scheduled subframes. Thus we would discuss our concerns in this contribution. 
Discussion
The potential problem with a common HARQ process number
As described in RAN1 agreement, a single UL grant in a subframe for a UE can schedule multiple PUSCH transmissions, and a common HARQ process may be used by all the scheduled subframes. According to the current specification [3], the UL HARQ RTT Timer and drx-ULRetransmissionTimer are configured per HARQ process. If a common HARQ process is allowed, all the scheduled subframes would share only one UL HARQ RTT Timer and drx-ULRetransmissionTimer.
The impacts on RAN2 agreements related to UL HARQ RTT Timer are illustrated in Figure 1. The UE receives a single UL grant in subframe#1 which schedules four inconsecutive PUSCH resources, i.e., subframe#5, #7, #9 and #11.Due to the LBT, the UE may not be able to access the channel in subframe#5 and #7, so it could only start transmission at subframe#9. It can be noticed that the drx-ULRetransmissionTimer would start together with the transmission. As a result, the UE would detect PDCCH when it doesn’t have to (i.e., from subframe#9 to subframe#12) and the performance of DRX may decrease since little power is saved. Besides, a larger drx-ULRetransmissionTimer may need to be configured which would slightly increase the signalling overhead.


Figure 1  the potential issue with a common HARQ process number
According to the analysis above, we think that we should be careful when considering the details related to UL HARQ RTT Timer in the case of a common HARQ process number.  
Proposal 1. RAN2 to reconsider the issues related to HARQ RTT Timer when a common HARQ process number is used by all the scheduled subframes.
Proposal 2. If needed, RAN2 should ask RAN1 whether multiple PUSCH transmissions using a common HARQ process would be allowed in this release.
Potential solutions to address the issue
[bookmark: _GoBack]In light of the above mentioned issues, in this section we try to provide some potential solutions to address the concerns.
Solution 1: to optimize the premise to start UL HARQ RTT Timer
To solve the issue, one possible solution is to start UL HARQ RTT Timer in the subframe where the data of the corresponding HARQ process was successfully transmitted, i.e., start UL HARQ RTT Timer at subframe#9 in Figure 1 instead of subframe#5. It also implies that the UL HARQ RTT Timer and the drx-ULRetransmissionTimer would not start if the LBT fails.
Consider the worst case that the UE cannot obtain the channel during the scheduled PUSCH transmissions due to LBT. To ensure the DRX mechanism in this case, the UL HARQ RTT Timer and drx-ULRetransmissionTimer corresponding to the last PUSCH transmission are required to work 
Observation 1  The aforementioned potential issue could be solved by optimizing the starting condition of UL HARQ RTT Timer. 
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Solution 2: to make the length of UL HARQ RTT Timer flexible
Per current specification [3], the HARQ RTT Timer is set to 8 subframes in case of FDD configuration and it is set to k+4 subframes in case of TDD configuration, where k is the interval between the downlink transmission and the transmission of associated HARQ feedback. In other words, the length of the HARQ RTT Timer can be a variable in case of TDD configuration.
Observation 2  The length of the HARQ RTT Timer can be variable in case of TDD configuration. 
Similar configuration can be used to solve the potential problem above. For example, the UL HARQ RTT Timer is set to k+4 subframes when a common HARQ process number is used by all the scheduled subframes, where k is the time interval between the first indicated PUSCH transmission and the real PUSCH transmission. In the example shown in Figure 1, the value of k is 4. 
Observation 3  The aforementioned potential issue could be solved by using a flexible length of UL HARQ RTT Timer.
As discussed above, both solution 1 and solution 2 could solve the aforementioned issue. But from implementation point of view, solution 2 seems simpler. We kindly ask RAN2 to consider the two solutions if the problem does exist.
Proposal 3. RAN2 to discuss the two solutions to the potential issue related to the UL HARQ RTT Timer.
Conclusions
In this work, we have discussed the potential problem in option 3 and provided two possible solutions. Our proposals are in the following:
Proposal 1. RAN2 to reconsider the issues related to HARQ RTT Timer when a common HARQ process number is used by all the scheduled subframes.
Proposal 2. If needed, RAN2 should ask RAN1 whether multiple PUSCH transmissions using a common HARQ process would be allowed in this release.
Observation 1  The aforementioned potential issue could be solved by optimizing the starting condition of UL HARQ RTT Timer. 
Observation 2  The length of the HARQ RTT Timer can be a variable in case of TDD configuration. 
Observation 3  The aforementioned potential issue could be solved by using a flexible length of UL HARQ RTT Timer.
Proposal 3. RAN2 to discuss the two solutions to the potential issue related to the UL HARQ RTT Timer.
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