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1. Introduction
In the RAN2#107 meeting [1], following agreements have been made for configured grant in R16 NR-U.
	Agreements:

· 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




According to the agreements the UE should transmit the pending TB due to LBT failure using the same HARQ process at transmission on the CG resource. However before the transmission of the pending TB kept in HARQ buffer being performed it may be overwritten by the new TB of the same HARQ if the new TB is generated on the next CG resource or on reception of the dynamic grant for that HARQ.
In this contribution we discuss the resolution for the issue of pending TB for LBT failure occurs at transmission on the CG being overwritten by the new TB generated.
2. Discussion
To prevent the pending TB due to LBT failure being overwritten by the new TB of that HARQ generated on the next CG resource, following alternatives have been proposed. 
Alt. 1: Introduce HARQ_FEEDBACK as status variable. The state variable is set to ACK by default and can be switched to NACK upon TB generation.
If the HARQ_FEEDBACK used and is set to NACK for the HARQ upon TB generation, new TB is not generated, because TB should not be generated as long as HARQ_FEEDBACK is NACK. The UE can only generate and transmit new TB when HARQ_FEEDBACK is ACK. The NACK status is updated to ACK status based on ACK feedback reception of DFI or upon the CG timer expiration. Thus New TB generation when there is still a TB for the HARQ to be transmitted can be prevented by the NACK state. If the HARQ_FEEDBACK is NACK and CG reTx is not running, the UE can perform a retransmission on the CG resource. For the retransmitted TB, if it has not been transmitted due to LBT failures or the CG timer has not started for it, it is considered to be new data, i.e. the NDI bit should be considered toggled. Figure 1 gives an example of Alt.1 operation.
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Figure 1
Alt.2: The UE does not generate a new TB if there is a pending TB for the HARQ process due to LBT failure.
On the CG where the CG timer is not running (initial transmission is possible) if there is pending TB for the HARQ process, the UE does not generate a new TB. The “pending TB” should be the TB that has not been transmitted due to LBT failures, i.e. the CG timer has not been started for the TB. UE should performs retransmission of the pending TB and the NDI bit of the HARQ process with the pending TB should be considered toggled since from the gNB point of view that’s new data. 
On the contrary, if the TB in buffer has ever been transmitted, i.e. the CG timer has been started for the TB, UE can generate a new TB and overwrite the pending TB in the buffer. Figure 2 gives an example of Alt.2 operation. 
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Figure 2 
It seems alt1 and alt2 are the different approaches of the same solution to resolve the same issue. Alt1 has more specification impact for introducing the HARQ status. Comparing alt1 and alt2, alt1 is clearer and alt2 needs to recognize the pending TB in the HARQ buffer which should not be overwritten when the CG timer is not running. Therefore the two options are similar on the complexity of implementation, while considering the specification impact we prefer alt2: For a CG may be used for initial transmission, the UE does not generate a new TB if there is pending TB in the HARQ buffer. The pending TB failed in former transmission(s) due to LBT failure but not unsuccessful reception by gNB.
The detail operation:

On the CG that may be used for initial transmission (i.e. CG timer is not running), the UE should check whether there is a TB in the buffer that has not been transmitted (or a TB in buffer the CG timer has not been started for) due to LBT failure. If that is true, UE performs retransmission of the TB and the NDI bit of the HARQ process corresponding to this TB is considered toggled; Otherwise, UE should generate a new TB from the multiplexing and assembly entity and transmit it. 

Proposal 1: For a CG with the CG timer not running, if there is a pending TB in the HARQ buffer, the UE should check whether the transmission of this pending TB has not been performed, i.e. whether the CG timer has not started after the TB is generated:
· If it is the case, UE performs retransmission of the pending TB and the NDI bit of the HARQ process is considered toggled; 

· Otherwise, UE generates new TB and performs transmission for the HARQ process.
If UE receives an uplink grant addressed to C-RNTI that schedules the new data and the identified HARQ is configured for CG, if there is pending TB for a HARQ process due to LBT failures (i.e. the TB has never been transmitted), the pending TB can be overwritten due to the new TB generation. Thus on reception of uplink grant for the new data of CG HARQ process, the UE should check whether there is TB in buffer that has not been successfully transmitted (or a TB in buffer the CG timer has not been started for) due to LBT failures. If that is true, UE should retransmit the TB using the dynamic-granted resource and not generate a new TB. It should be the UE implementation when the UL grant doesn’t match the pending TB; otherwise, the TB in buffer (if any) can be overwritten, UE generates and transmits new TB on the granted UL resource. 
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Figure 3
Proposal 2: If the UL grant addressed to C-RNTI scheduling a new transmission for a ‘CG’ HARQ process, the UE should check whether transmission of this pending TB has not been performed, i.e. whether the CG timer has not started after the TB is generated:

· If it is the case, UE performs retransmission of the pending TB on the granted resource. It should be the UE implementation when the UL grant doesn’t match the pending TB. 

· Otherwise, the TB in buffer (if any) can be overwritten, UE generates new TB and performs transmission for this HARQ process according to the grant. 
If above proposal 1 and 2 are accepted, the text proposed for TS38.321 in section 5.4.2.1 can be: 

	For each uplink grant, the HARQ entity shall:

1>
identify the HARQ process associated with this grant, and for each identified HARQ process:

2>
if the received grant was not addressed to a Temporary C-RNTI on PDCCH, and the NDI provided in the associated HARQ information has been toggled compared to the value in the previous transmission of this TB of this HARQ process; or
2>
if the uplink grant was received on PDCCH for the C-RNTI and the HARQ buffer of the identified process is empty; or 

2>
if the uplink grant was received in a Random Access Response; or
2>
if the uplink grant is part of a bundle of the configured uplink grant, and may be used for initial transmission according to clause 6.1.2.3 of TS 38.214 [7], and if no MAC PDU has been obtained for this bundle:

3>
if there is a MAC PDU in the Msg3 buffer and the uplink grant was received in a Random Access Response; or:

3>
if there is a MAC PDU in the Msg3 buffer and the uplink grant was received on PDCCH for the C-RNTI in ra-ResponseWindow and this PDCCH successfully completed the Random Access procedure initiated for beam failure recovery:

4>
obtain the MAC PDU to transmit from the Msg3 buffer.

4>
if the uplink grant size does not match with size of the obtained MAC PDU; and

4>
if the Random Access procedure was successfully completed upon receiving the uplink grant:

5>
indicate to the Multiplexing and assembly entity to include MAC subPDU(s) carrying MAC SDU from the obtained MAC PDU in the subsequent uplink transmission;

5>
obtain the MAC PDU to transmit from the Multiplexing and assembly entity.
3>if there is a MAC PDU in the HARQ buffer and the transmission of the MAC PDU has not been performed due to LBT failure:

4> obtain the MAC PDU to transmit from the HARQ buffer.
3>
else:

4>
obtain the MAC PDU to transmit from the Multiplexing and assembly entity, if any;


3. Conclusion
In this contribution we discuss the resolution for the issue of pending TB for LBT failures occurs at transmission on the CG being overwritten by the new TB generated. We have the following proposals:
Proposal 1: For a CG with the CG timer not running, if there is a pending TB in the HARQ buffer, the UE should check whether the transmission of this pending TB has not been performed, i.e. whether the CG timer has not started after the TB is generated:
· If it is the case, UE performs retransmission of the pending TB and the NDI bit of the HARQ process is considered toggled; 

· Otherwise, UE generates new TB and performs transmission for the HARQ process.
Proposal 2: If the UL grant addressed to C-RNTI scheduling a new transmission for a ‘CG’ HARQ process, the UE should check whether transmission of this pending TB has not been performed, i.e. whether the CG timer has not started after the TB is generated:

· If it is the case, UE performs retransmission of the pending TB on the granted resource. It should be the UE implementation when the UL grant doesn’t match the pending TB. 

· Otherwise, the TB in buffer (if any) can be overwritten, UE generates new TB and performs transmission for this HARQ process according to the grant. 

References
[1] RAN2#107 meeting chairman notes
PAGE  
- 1 -

