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1 Introduction

This contribution discusses the impact of UL LBT failures to configured grant transmissions. In particular we look at the impact of not starting/restarting the configuredGrantTimer for CG transmissions on the generated TB pending for transmission due to LBT failure.  
2 Discussion
In RAN2#105bis following agreements w.r.t timer handling in case of UL LBT failures have been reached:
	· Adopt a mechanism in MAC spec to handle the UL LBT failure, where “consistent” UL LBT failures (at least for UL transmissions of SR, RACH, PUSCH) are used for problem detection

· R2 assumes that the configured grant timer is not started/restarted when configured grant is not transmitted due to LBT failure. PDU overwrite need to be avoided somehow. 

· The configured grant timer is not started/restarted when UL LBT fails on PUSCH transmission for grant received by PDCCH addressed to CS-RNTI scheduling retransmission for configured grant

· The configured grant timer is not started/restarted when the UL LBT fails on PUSCH transmission for UL grant received by PDCCH addressed to C-RNTI, which indicates the same HARQ process configured for configured uplink grant

· Upon UL transmission on configured grant, bwp-InactivityTimer is restarted as today (i.e. at LBT success)

· Upon UL transmission on configured grant, sCellDeactivationTimer is restarted as today (i.e. at LBT success)

· Retransmissions of a TB using configured grant resources, when initial transmission or a retransmission of the TB was previously done using dynamically scheduled resources, is not allowed

· A new timer is introduced for auto retransmission (i.e. timer expiry = HARQ NACK) on configured grant for the case of the TB previous being transmitted on a configured grant “CG retransmission timer”.

· the new timer is started when the TB is actually transmitted on the configured grant and stopped upon reception of HARQ feedback (DFI) or dynamic grant for the HARQ process. 

· the legacy configured grant timer and behaviour is kept for preventing the configured grant overriding the TB scheduled by dynamic grant, i.e. it is (re)started upon reception of the PDCCH as well as transmission on the PUSCH of dynamic grant.



For cases when a TB has been generated for autonomous transmission on CG resource and UL LBT fails, configuredGrantTimer is not started according to RAN2#105bis agreements. This leads to the situation that at the next transmission opportunity for the same HARQ process the configuredGrantTimer is not running which in turn triggers the UE to generate a new TB. Therefore the earlier TB which couldn’t be transmitted due to LBT failure would be basically discarded / overridden by the new generated TB according to the current defined behavior which leads to a loss of data.  

In order to avoid that a TB pending in a HARQ process for transmission due to LBT failure is replaced by a newly generated TB, UE should be able to make a next transmission attempt for the pending TB in a subsequent CG transmission opportunity. We think that it should be possible that the UE uses a CG transmission opportunity associated with the same HARQ process or also for a different HARQ process for the next transmission attempt. The detailed UE behavior is outlined in the following. 

Proposal 1: UE should be able to make a next transmission attempt for a pending TB – due to UL LBT failure for CG transmission - in a subsequent CG transmission opportunity. The UE can use a CG transmission opportunity associated with the same HARQ process or also for a different HARQ process for the next transmission attempt.

Even though the configuredGrantTimer is not started/restarted when UL LBT fails for the configured grant transmission and maybe hence not running at the next CG transmission opportunity for the same HARQ process, UE should transmit the pending TB at the next CG transmission attempt in order avoid a loss of data. In order to achieve such a behavior UE shall not generate a new TB, i.e. UE shall consider the NDI bit not being toggled for the corresponding HARQ process at the next CG transmission opportunity for the same HARQ process, even though the configuredGrantTimer is not running when there is a pending TB due to LBT failure. 
Proposal 2: The UE shall consider the NDI bit not being toggled for the corresponding HARQ process at the next CG transmission opportunity, even though the configuredGrantTimer is not running when there is a pending TB due to LBT failure.
A UE should be also allowed to make another transmission attempt for a pending TB on a CG resource associated with a different HARQ process. Instead of generating a new TB for a CG transmission UE should rather transmit a TB which is pending for transmission in another HARQ process due to LBT failure. The assumption is here that the TB size is the same for the two HARQ processes, which should be true since we have one configuration applicable to all CG resources. Essentially UE checks before obtaining a new MAC PDU for an initial transmission on a configured uplink grant PUSCH resource whether there is a TB pending for transmission due to LBT failure. In case the size of the pending TB is matching the configured uplink grant, UE transmits the pending TB on the CG resource. Generation of a new MAC PDU is skipped in this case.
Proposal 3: Before generating a new TB for an initial transmission on a CG resource, UE checks whether there is a pending TB due to UL LBT failure for the same or a different HARQ process. In case there is a pending TB and the size of the TB is matching the configured uplink grant, UE transmits the pending TB on the configured uplink grant PUSCH resource.
3 Conclusion
This contribution discusses the impact of UL LBT failures to configured grant transmissions in NR-U. It is proposed to agree on the following:

Proposal 1: UE should be able to make a next transmission attempt for a pending TB – due to UL LBT failure for CG transmission - in a subsequent CG transmission opportunity. This transmission opportunity may be for the same HARQ process or could be also for a different HARQ process.

Proposal 2: The UE shall consider the NDI bit not being toggled for the corresponding HARQ process at the next CG transmission opportunity, even though the configuredGrantTimer is not running when there is a pending TB due to LBT failure.
Proposal 3: Before generating a new TB for an initial transmission on a CG resource, UE checks whether there is a pending TB due to UL LBT failure for the same or a different HARQ process. In case there is a pending TB and the size of the TB is matching the configured uplink grant, UE transmits the pending TB on the configured uplink grant PUSCH resource.
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