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1 Introduction
In RAN2#101, it was agreed to introduce a feedback from PHY to MAC to indicate whether an AUL transmission was performed or not by PHY. The reason for such feedback is that the current MAC modelling does not allow the HARQ entity to transmit in following AUL subframes without SUL grant or HARQ feedbacks from eNB. Whereas one of the benefit of AUL is that the UE is allowed to perform retransmissions when LBT fails.

The introduction of such feedback from PHY to MAC has been initially captured in the running MAC CR [1]. However, some FFS regarding its handling are still open in MAC.

2 Discussion

During last RAN2 meetings the following agreements were captured about the introduction of LBT outcome feedback:
	Agreements from 3GPP RAN2#101:
· 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
· 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


The first issue to discuss is the terminology to use to address the feedback from PHY to MAC on the LBT outcome. During running MAC CR drafting [1], different alternatives were suggested:

	From running MAC CR [1]:

Editor´s note: FFS the terminology to use to indicate the LBT feedback from lower layers, e.g. LBT_FEEDBACK, LBT_OUTCOME, PHY_TX_FEEDBACK.


In our understanding, the most self-explaining terminology is PHY_TX_FEEDBACK because it clearly indicates from MAC perspective that PHY performed the transmission of the concerned MAC PDU.

Proposal 1 Adopt in MAC the terminology PHY_TX_FEEDBACK to address the PHY feedback to MAC.

Related to the impact of such feedback there are also some other FFS addressed in the running MAC CR:

	From running MAC CR [1]:

When the LBT feedback is received for this TB from lower layers, the HARQ process shall:

-
set LBT_FEEDBACK to the received value;

Editor´s note: FFS whether MAC starts the UL HARQ RTT Timer after LBT outcome is ACKed, or whenever there is an AUL transmission occasion (and data to send) in this TTI (i.e. irrespective of the LBT outcome).
Editor´s note: FFS the terminology to use to indicate the LBT feedback from lower layers, e.g. LBT_FEEDBACK, LBT_OUTCOME, PHY_TX_FEEDBACK.

Editor´s note: FFS whether MAC starts the retransmissionULTimer after LBT outcome is ACKed, or whenever there is an AUL transmission occasion (and data to send) in this TTI (i.e. irrespective of the LBT outcome).


In our companion paper [2], we explained that the Timer X should be started once PHY indicates that a certain MAC PDU has been transmitted by PHY, because otherwise there might be some implications in the AUL performances, in terms of spurious retransmissions. 

Similarly, when it comes to the UL HARQ RTT handling, similar conclusions can be drawn. We note that the UL HARQ RTT determines when the UE shall start monitoring the PDCCH for HARQ feedback/SUL grant receptions. In legacy Rel.14 LAA, the UL HARQ RTT triggers the drx-ULRetransmissionTimer which in turn indicates for how many consecutive TTIs the UE can keep monitoring PDCCH for HARQ feedbacks/SUL grants. If the UL HARQ RTT is started once the HARQ entity delivers to PHY a MAC PDU, irrespective of the LBT feedback, there might be the problem that MAC starts monitoring PDCCH even if a packet was not really transmitted over the air, and hence not delivered to the eNB.

Proposal 2 The UL HARQ RTT is started by the HARQ entity, once PHY indicates to MAC that the MAC PDU has been transmitted on PUSCH. 
3 Conclusion

Based on the discussion in section 2 we propose the following:
Proposal 1
Adopt in MAC the terminology PHY_TX_FEEDBACK to address the PHY feedback to MAC.
Proposal 2
The UL HARQ RTT is started by the HARQ entity, once PHY indicates to MAC that the MAC PDU has been transmitted on PUSCH.
4 
Conclusions
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