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1 Introduction

In RAN #75, the new work item on enhancements to LTE operation in unlicensed spectrum was approved with following objectives [1].
· Specify support for multiple starting and ending positions in a subframe for UL and DL on SCell with Frame structure type 3. [RAN1, RAN2, RAN4]
· (Starting in RAN1#90): Study, and specify if needed, support for autonomous uplink access with Frame Structure type 3 considering solutions from the L2 latency reduction work item [RAN1, RAN2, RAN4]
· The work item should also specify base station and UE core requirements to support the above features [RAN4]
This contribution considers remaining HARQ aspects for autonomous UL access. This contribution is revised from R1-1713523.
2 Discussion
2.1 HARQ process ID sharing

In RAN1#90 meeting, followings were agreed for HARQ operation for autonomous UL access. 

Agreement:
· Additional HARQ processes are not introduced for AUL transmission (i.e. AUL supports 16 HARQ processes just like Re-14 eLAA) 

· The HARQ process IDs allowed for AUL operation are UE specifically RRC configured
· All 16 HARQ-processes can be used for scheduled transmissions
Working assumption:
· Both scheduled and autonomous retransmission are supported for AUL transmissions.
Although HARQ process IDs allowed for AUL operation are configured separately there may be a collision on HARQ process ID for AUL and that for scheduled transmission because all 16 HARQ-processes can be used for scheduled transmissions. In this case, it is desirable that the UE should prioritize the scheduled UL transmission and not to transmit AUL. 
Proposal 1: In case for HARQ process ID collision between AUL and scheduled transmission, the UE should prioritize the scheduled UL transmission than AUL.

2.2 HARQ retransmission of autonomous transmission

For a UE configured with autonomous UL transmission, once receiving activation command, the UE may transmit PUSCH one of the configured resources for autonomous transmission if UE has UL data to transmit. If there is no UL data to transmit, the UE can skip UL transmission on the configured resources.
For retransmission of autonomous UL transmission, supporting of following two options were agreed as working assumption

· Option 1: scheduled-based retransmission

· Option 2: Autonomous retransmission

For Option 1, it is typical retransmission in LTE where an UL grant is used to trigger a retransmission for a HARQ process ID if the NDI is not toggled and the HARQ process ID indicated in the UL grant is the same as the initial autonomous UL transmission. Note that in LTE UL SPS the NDI explicitly indicates initial and retransmission (i.e. NDI=1 is retransmission). With this option, eNB can control retransmission of autonomous initial transmission accordingly so that the retransmission will be more reliable and robust. Therefore, it is desirable to support retransmission of autonomous transmission by UL grant. To increase UL transmission opportunity further, UE may attempt the retransmission on multiple subframes, e.g., on subframes associated with the same HARQ process ID. If the UE is scheduled to (re)transmit PUSCH on the configured resource for autonomous transmission, the grant-based transmission should have higher priority. 
For grant-based retransmission of an autonomous transmission, the UE should identify which of autonomous transmissions is triggered for retransmission by UL grant. In this regards, HARQ process ID for autonomous transmission can be derived by subframe number as in LTE UL SPS (asynchronous UL SPS is introduced by eMTC WI), or be determined by UE and report the selected HARQ process ID to eNB with AUL transmission. In the latter case, additional specifications efforts on how to encode a HARQ process ID and map to PUSCH are required. To minimize efforts, if supported, the selected HARQ process ID can be considered as UCI (e.g. either CQI or RI) and same mechanism for UCI transmission on PUSCH can be applied to report it.
In case self-carrier scheduling of UL, the UL grant for retransmission may not be transmitted due to LBT failure at the eNB. In this case, Option 2 is beneficial for UE if autonomous retransmission is allowed on the configured resources for AUL transmission. In this regards, if the UE is not receiving any response from eNB within a time window after initial transmission, the retransmission of the autonomous initial transmission can be triggered on the configured resource associated with the HARQ process ID of initial transmission. At the same time, explicit HARQ-ACK feedback for AUL transmission can be considered. In this case, it is desirable to reuse one of existing DCI format to minimize blind detection efforts at the UE side. Further study is required whether it is based on group-common DCI or UE-specific one, and how to inform HARQ-ACK feedback for AUL transmissions. 
Proposal 2: HARQ process ID assigned for AUL transmission can be used for AUL transmission if a timer expires 
· Further study that a UE assume ACK or NACK for the corresponding previous AUL transmission when the timer expires
Proposal 3: Further study whether and how to inform HARQ-ACK feedback for AUL transmission(s)
3 Conclusions 

This contribution considers HARQ aspects for autonomous UL access and proposes the following based on the discussion.

Proposal 1: In case for HARQ process ID collision between AUL and scheduled transmission, the UE should prioritize the scheduled UL transmission than AUL.

Proposal 2: HARQ process ID assigned for AUL transmission can be used for AUL transmission if a timer expires 

· Further study that a UE assume ACK or NACK for the corresponding previous AUL transmission when the timer expires

Proposal 3: Further study whether and how to inform HARQ-ACK feedback for AUL transmission(s)
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