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1. Introduction
UL HARQ for LAA SCell was discussed in RAN2#93bis and it was agreed to adopt the Rel-13 eMTC asynchronous HARQ design as a baseline. In addition, RAN2 has agreed that “Higher layers (e.g. MAC) are not expected to know the outcome of LBT when building the respective PDUs” but “PHY can indicate to higher layers (such as MAC) if a transmission was not performed due to LBT” [1].
In this contribution, we discuss and clarify how the first transmission and re-transmissions should be handled for LAA SCell when such transmissions are blocked by LBT.

2. Discussion
The fundamental difference of LAA SCell compared to legacy SCell in terms of data transmission is that it is subject to LBT as being defined by RAN1. Per the RAN2#93bis agreement, LBT is regarded as a physical layer aspect and MAC and higher layers do not need to be aware of this for their operation.

The above agreement implies that if an HARQ transmission fails due to LBT, the MAC should regard this no different than a regular failure due to other radio problems. In other words, it should not have a separate handling for this packet because it was not transmitted due to LBT. On this regard, a contribution was discussed in RAN2#93bis [2] where the initial HARQ transmission dropped due to LBT was proposed not to be regarded as a performed transmission and this was not agreed based on the above RAN2 agreement of not tying LBT to MAC handling of HARQ.
Based on the assumed RAN2 understanding above, if the UE receives a grant for a re-transmission on HARQ process k which fails due to LBT failure on a subframe, the UE will continue the retransmission of this packet on the same HARQ process k as scheduled by PDCCH. It would be beneficial to confirm this for clarification as well as coordination with RAN1:
Proposal 1: RAN2 to confirm that UE shall retransmit a packet on the same HARQ process if previous transmission fails due to LBT.
Proposal 2: RAN2 to confirm that the UE shall not retransmit a packet on a different HARQ process than the one used for previous transmission which failed due to LBT. 
For the initial transmission of a packet, the same procedure should apply. However, there can be some flexibility here for UE implementation. For example, if the UE receives several grants for new transmission on different subframes and HARQ processes and if LBT fails on one of them, the UE can send packets on the processes which pass LBT, assuming that the packets are mappable to the received grants. However, it does not seem to be necessary to capture this in any of the RAN2 specifications.
Proposal 3: RAN2 to confirm that it is up to UE implementation to select packets for new transmissions on the HARQ processes which pass LBT. 
3. Conclusion
In this contribution, we clarified the UL HARQ process handling for eLAA in regards to LBT operation based on RAN2#93bis agreements and propose the following:
Proposal 1: RAN2 to confirm that UE shall retransmit a packet on the same HARQ process if previous retransmission fails due to LBT.
Proposal 2: RAN2 to confirm that the UE shall not retransmit a packet on a different HARQ process than the one used for previous transmission which failed due to LBT. 
Proposal 3: RAN2 to confirm that it is up to UE implementation to select packets for new transmissions on the HARQ processes which pass LBT. 
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