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1 Introduction

In RAN2#101 meeting, we discussed the MAC modelling and in order to allow to retransmit a MAC PDU in a later AUL subframe (e.g. in the next AUL subframe) if the associated LBT procedure failed, we agreed that PHY informs the MAC on the outcome of LBT procedure (e.g., by ACK/NACK) [1]. 

1
When AUL is configured, the UE is allowed to retransmit a MAC PDU in a later AUL subframe (e.g. in the next AUL subframe) if the associated LBT procedure failed, without the need to wait for a SUL grant, HARQ feedback or expiry of the retransmission timer X. This agreement can be consulted RAN1 for the feasibility.

2
RAN2 understanding is that “Physical layer informs the MAC layer on the outcome of the LBT procedure (e.g., by ACK/NACK), so that MAC can trigger a retransmission in a later subframe, without the need to wait for a SUL grant or the expiry of the retransmission timer X.” How to capture the modelling can be further studied.

In last RAN2 meeting, this issue was further discussed especially whether an indication needs to be introduced to indicate the AUL transmission from PHY to MAC in order to start the timer X and we achieved the following agreements [2]. 

6
MAC restarts Timer X whenever PUSCH transmission happens. Ask RAN1 whether there is impact on their specs.
In this contribution, we will discuss about how to realize fast AUL retransmission in case of LBT failure in the specification and give corresponding proposals.
2 Discussion
As discussed during the meeting, it is not feasible to introduce an NACK indicator to indicate LBT failure. Also, it seems there is no strong motivation to indicate an ACK if LBT successes this is because similar as in eLAA, in this case, MAC assumes the LBT is successful and transmission is performed. Therefore, we propose to confirm that no explicit indication is introduced to indicate the LBT outcome.

Proposal 1: No explicit indication is introduced to indicate the LBT outcome.
However if LBT fails, in order to perform AUL retransmission in next AUL subframe instead of waiting for SUL grant or the expiry of timer X, MAC needs to be aware that the packet has not been transmitted. Considering MAC is going to perform a non-adaptive retransmission, it is able to rely on HARQ feedback to realize this. In case of LBT failure, PHY just indicates HARQ NACK to MAC and in this case, the timer X is stopped and retransmission in next AUL subframe is allowed to be performed. Actually as discussed during the meeting, for this case, whether a retransmission or a new transmission is performed is all up to UE implementation. There is no need to explicitly specify in the specification. 
Proposal 2: LBT failure is indicated by lower layers as HARQ NACK.

3 Conclusion

In this contribution, we discuss about the remaining issues related to LBT feedback and we have the following proposals. 
Proposal 1: No explicit indication is introduced to indicate the LBT outcome.
Proposal 2: LBT failure is indicated by lower layers as HARQ NACK.
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