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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#107 following agreements w.r.t CG handling in case of UL LBT failures have been reached:
	· The CG retransmission timer value is configured per configured grant configuration (i.e., ConfiguredGrantConfig) and the CG retransmission timer is maintained per HARQ process.
· Autonomous retransmission on CG resource is prohibited for a HARQ process while the CG retransmission timer for the HARQ process is running.

· Both CG timer and CG retransmission timer are used at the same time for a HARQ process.
· The value of the CG retransmission timer is shorter than the value of the CG timer.

· The CG timer is not restarted at autonomous retransmission on CG resource after the CG retransmission timer expiry.
· The UE does not stop the CG timer upon NACK feedback reception, and stops the CG timer upon ACK feedback reception. 

· On LBT failure at TX on CG, the UE transmits the pending TB using same HARQ process, in a CG resource.

· CS-RNTI is used for scheduled retransmission, and C-RNTI is used for new transmission, similar to NR CG. To be confirmed by RAN1.
· Collisions DG CG is FFS


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, it was agreed in RAN2#107 that UE should be able to make a next transmission attempt for the pending TB in a CG transmission opportunity for the same HARQ process. We think that UE should use the next CG transmission opportunity associated with the same HARQ process for the next transmission attempt. The detailed UE behavior is outlined in the following. 

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 to 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 1: 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.
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 there is a pending TB for the HARQ process due to LBT failure, UE transmits the pending TB on the CG resource. Generation of a new MAC PDU is skipped in this case.
Proposal 2: 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 HARQ process. In case there is a pending TB, UE transmits the pending TB on the configured uplink grant PUSCH resource.
Since the gNB doesn’t know whether UE was not transmitting on a CG resources due to LBT failure or since there was no data available for transmission, gNB may schedule an initial UL transmission, i.e. UL grant addressed to C-RNTI, for a HARQ process associated with a CG resource for which a TB is pending. According to current specifications, UE would follow the initial UL grant and generate a new TB, which consequently leads to a loss of data (pending TB). We think that a loss of data or relying on RLC retransmission should be generally avoided. Therefore following two options should be considered for such a scenario:

· Option 1: UE should upon reception of an initial UL grant, transmit a TB pending for transmission due to LBT failure on the scheduled resources rather than generating a new TB for cases when the grant size is matching the size of the stored TB. When the UL grant size is not matching the size of the stored TB, UE should run the LCP procedure according to the received UL grant and uses the MAC subPDU(s), e.g. MAC SDU(s), contained in the stored TB as input for the LCP procedure, similar to the case of Msg3 buffer handling specified for NR Rel-15.

· Option 2: UE generates and transmits a new TB according to the received initial UL grant for a HARQ process for which a TB is pending due to LBT failure and moves the pending TB to another HARQ process which is available for transmission, e.g. configuredGrantTimer is not running for the HARQ process or empty HARQ buffer. UE may transmit the pending TB on the next transmit occasion for this HARQ process, e.g. configured grant occasion. 
Proposal 3: RAN2 to discuss how to avoid the loss of data for cases when UE receives an initial UL grant for a HARQ process associated with a CG for which a TB is pending due to LBT failure. 
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: 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 2: 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 HARQ process. In case there is a pending TB, UE transmits the pending TB on the configured uplink grant PUSCH resource.
Proposal 3: RAN2 to discuss how to avoid the loss of data for cases when UE receives an initial UL grant for a HARQ process associated with a CG for which a TB is pending due to LBT failure.
4 References

[1] RAN2 email discussion [106#51] [NR-U] Configured Grant
1

