[bookmark: _GoBack]3GPP TSG RAN WG1 Meeting 90bis                                                          	         R1-1717328
Prague, CZ, 9th – 13th, October 2017  

[bookmark: Source]Agenda Item:          6.2.2.3.2
Source: 		Intel Corporation
Title:	Consideration on HARQ for autonomous uplink access
Document for: 	Discussion/Decision
Introduction 
     A new work item on ‘enhancements to LTE operation in unlicensed spectrum’ was approved in TSG RAN Meeting #75 [1]. The objective of the new WI from RAN1 perspective is twofold:
· Specify support for multiple starting and ending positions in a subframe for UL and DL on SCell with Frame structure type 3.
· (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
     This contribution is on the second objective, especially on the HARQ aspects for autonomous UL access.  In this context, during the previous RAN1 Meeting the following agreements were made [2]:

Agreements
· 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.



In this contribution, we use AUL and SUL, as short for autonomous UL and scheduled UL, respectively.
HARQ process partitioning/sharing 
     While during the previous meeting it was agreed [2] that the HARQ process IDs allowed for AUL operation are UE specifically RRC configured, it is not efficient to hard partition the HARQ processes between SUL and AUL since it may run out of the usable HARQ process IDs. In this regard, it should allow the SUL to utilize any HARQ processes, including the ones permitted for AUL transmission. 
     However, sharing the HARQ processes between SUL and AUL can induce possible collisions of the used HARQ process IDs. To avoid such collision, the following rules can be considered:
· If the DCI for SUL initial transmission with a certain HARQ process ID is received in the same subframe or in an earlier subframe than the HARQ-ACK feedback for AUL transmission corresponding to the same HARQ process ID, the UE follows the DCI for SUL initial transmission. 
· Otherwise, the UE ignores the SUL grant if the HARQ process ID is conflicting. 
· For instance, the UE may have already prepared an AUL initial transmission and waiting for the LBT process to finish. In the meantime, the UE may have received an SUL grant indicating the same HARQ process ID, which was already used by AUL. In this case, the UE can ignore the SUL grant and continue the AUL transmission.
· In another instance, the UE may have already received the NACK feedback for the AUL transmission of a certain HARQ process ID and in preparation of the retransmission via AUL. If, later the UE receives SUL grant for the same HARQ process ID, the UE can ignore the SUL grant.
      
Proposal 1: The SUL is allowed to use any HARQ process ID, including the ones allowed for AUL transmission. Additional rules are needed to avoid the HARQ process ID collision with AUL. 
Handling retransmissions
     It is natural to allow HARQ retransmissions of failed AUL transmission via AUL. On the other hand, in some cases, the eNB may have remaining channel occupancy time, and SUL has higher reliability than AUL, so it wants to schedule the retransmission of a failed AUL transmission. Therefore, it should be also allowed to retransmit the failed AUL transmission via SUL. However, it is reasonable to not to allow the SUL retransmission via AUL to avoid potential confusion between eNB and UE.  
Proposal 2: The AUL retransmission can be performed via either AUL or SUL. 
Proposal 3: The SUL retransmission via AUL is not allowed. 
     It is possible that the AUL transmission is not detected at the eNB. In this case, the UE may indefinitely wait for the HARQ-ACK feedback for the corresponding HARQ process ID. Since the missed detection can frequently happen in the AUL setting, there is a need to introduce a new timer for HARQ-ACK feedback waiting time for AUL. Upon expiration of the timer, the UE can perform new transmission attempt again with the same HARQ process ID. 
Proposal 4: Introduce a new timer for HARQ-ACK feedback waiting time for AUL transmissions. Upon expiration of the timer, the UE can perform new transmission attempt with the same HARQ process ID. 
Conclusion
     In this contribution, we discussed the HARQ aspects for autonomous UL access and made the following proposals. 
Proposal 1: The SUL is allowed to use any HARQ process ID, including the ones allowed for AUL transmission. Additional rules are needed to avoid the HARQ process ID collision with AUL. 
Proposal 2: The AUL retransmission can be performed via either AUL or SUL. 
Proposal 3: The SUL retransmission via AUL is not allowed. 
Proposal 4: Introduce a new timer for HARQ-ACK feedback waiting time for AUL transmissions. Upon expiration of the timer, the UE can perform new transmission attempt with the same HARQ process ID. 
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