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1.
Introduction
RAN2 had an e-mail discussion about the MAC CR draft [1]. However, how to capture the agreement of the MAC PDU pending for transmission due to LBT failure (called “pending MAC PDU” from now on) is still FFS as follows:

Editor’s Note: FFS how to capture the agreement “On LBT failure at TX on CG, the UE transmits the pending TB using same HARQ process, in a CG resource.” and the highlighted part of “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.”.
We present our view on how to capture the agreements in the specification.
2. Discussion
In the RAN2#105bis meeting, RAN2 agreed that the configured grant (CG) timer is not started/restarted when a MAC PDU of a HARQ process is not transmitted on a CG resource due to LBT failure. The reason why this CG timer should not be started is to allow the UE to transmit the pending MAC PDU at the next available CG resource if the channel is determined to be free. In other words, if the CG timer is started, the UE cannot transmit the pending MAC PDU until this timer expires.
· 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. 

However, since the CG timer that prevents a generation of new MAC PDU is not started, the pending MAC PDU is overwritten when a new MAC PDU of the same HARQ process is generated.

During the RAN2#107 meeting, RAN2 discussed on how to avoid the MAC PDU overwritten issue, and there were different views as follows:

· Option 1: The UE does not generate a new TB if there is a pending TB for the HARQ process due to LBT failure (R2-1906757).
· Option 2: The UE transmits the pending TB using same or different HARQ process if the size of pending TB matches the CG resource (R2-1906725).
· Option 3: Introduce HARQ_FEEDBACK. The state variable is set to NACK by default and can only be updated based on DFI. As long as HARQ_FEEDBACK = NACK, new transmission on configured grant is not allowed (R2-1907741).
· Option 4: Start the CG timer even if the LBT fails, which reverts the previous RAN2 agreement (R2-1906274).

As a result, RAN2 agreed that the UE transmits the pending MAC PDU using the same HARQ process on a CG resource in order to avoid that the pending MAC PDU is replaced by a new MAC PDU as follows:
· On LBT failure at TX on CG, the UE transmits the pending TB using same HARQ process, in a CG resource.

In Rel-15, the UE stores the MAC PDU for initial transmission in the HARQ buffer, and then performs the retransmission for the MAC PDU on the next CG resource. i.e., after the initial transmission, HARQ retransmissions continue within a bundle.

If this principle is still followed in the NR-U, after there is a pending MAC PDU in the HARQ buffer, the UE should perform retransmission for the pending MAC PDU on the next available CG resource.
At the last RAN2#107bis meeting, RAN2 agreed that ongoing retransmission on the HARQ process should be prioritized.
4. HARQ process id selection is based on UE implementation.   Ongoing retransmissions on HARQ processes should be prioritized.
On a CG resource of the same HARQ process, if the UE needs to decide whether the UE performs retransmission for the pending MAC PDU or the UE performs new transmission by creating a new MAC PDU, the UE should perform retransmission according to the above agreement.

To sum up, it should be captured in the MAC CR draft [1] that even if the CG timer is not running, the UE does not replace the pending MAC PDU by the newly generated MAC PDU and uses the same HARQ process to perform the retransmission of the pending MAC PDU on the next CG resource.

Proposal 1. Even if the CG timer is not running, the UE does not replace the pending MAC PDU by the newly generated MAC PDU and uses the same HARQ process to perform the retransmission of the pending MAC PDU on the next CG resource.

Based on the latest MAC CR draft in NR-U [1], the text proposal [see 4. Text proposal] is proposed.
Proposal 2. The WI rapporteur takes the proposed text proposal into account for MAC CR draft [1]
3. Conclusion

In this contribution, we discussed the pending MAC PDU and proposed that: 

Proposal 1. Even if the CG timer is not running, the UE does not replace the pending MAC PDU by the newly generated MAC PDU and uses the same HARQ process to perform the retransmission of the pending MAC PDU on the next CG resource.

Proposal 2. The WI rapporteur takes the proposed TPs into account for MAC CR draft [1]
4. Text proposal

5.4.1
UL Grant reception
…skipped
For each Serving Cell and each configured uplink grant, if configured and activated, the MAC entity shall:

1>
if the PUSCH duration of the configured uplink grant does not overlap with the PUSCH duration of an uplink grant received on the PDCCH or in a Random Access Response for this Serving Cell:

2>
set the HARQ Process ID  to the HARQ Process ID associated with this PUSCH duration;

2>
if the configuredGrantTimer for the corresponding HARQ process is not running; and

2> if there is no pending MAC PDU for the corresponding HARQ process (i.e. new transmission):

3>
consider the NDI bit for the corresponding HARQ process to have been toggled;

Editor’s Note: FFS how to capture the agreement “On LBT failure at TX on CG, the UE transmits the pending TB using same HARQ process, in a CG resource.” and the highlighted part of “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.”.
3>
deliver the configured uplink grant and the associated HARQ information to the HARQ entity.

2>
else if the cg-RetransmissionTimer for the corresponding HARQ process is configured and not running (i.e. retransmission on configured grant):

3>
if the previous uplink grant delivered to the HARQ entity for the same HARQ process was a configured uplink grant: 

4>
deliver the configured uplink grant and the associated HARQ information to the HARQ entity.

4>
deliver the configured uplink grant and the associated HARQ information to the HARQ entity.

Editor’s Note: Above three points are for retransmissions on configured uplink grants and from “CG retransmission timer”, note that this also implements the agreement 
“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”.

For configured uplink grants not configured with cg-RetransmissionTimer, the HARQ Process ID associated with the first symbol of a UL transmission is derived from the following equation:

HARQ Process ID = [floor(CURRENT_symbol/periodicity)] modulo nrofHARQ-Processes
where CURRENT_symbol = (SFN × numberOfSlotsPerFrame × numberOfSymbolsPerSlot + slot number in the frame × numberOfSymbolsPerSlot + symbol number in the slot), and numberOfSlotsPerFrame and numberOfSymbolsPerSlot refer to the number of consecutive slots per frame and the number of consecutive symbols per slot, respectively as specified in TS 38.211 [8].

For configured uplink grants configured with cg-RetransmissionTimer, the UE implementation select an HARQ Process ID among the HARQ process IDs available for configured grants. The UE shall prioritize retransmissions before initial transmisssions.
When a MAC PDU is generated but not transmitted due to LBT failure, it shall be considered as pending until it is transmitted or the HARQ buffer of the identified HARQ process is flushed.
Editor’s Note: This implements the agreement “HARQ process id selection is based on UE implementation.   Ongoing retransmissions on HARQ processes should be prioritized.”.

Editor’s Note: The HARQ process redundancy version handling is FFS.
NOTE 1:
CURRENT_symbol refers to the symbol index of the first transmission occasion of a repetition bundle that takes place.

NOTE 2:
A HARQ process is configured for a configured uplink grant if the configured uplink grant is activated and the associated HARQ process ID is less than nrofHARQ-Processes.

NOTE 3:
If the MAC entity receives both a grant in a Random Access Response and an overlapping grant for its C-RNTI or CS-RNTI, requiring concurrent transmissions on the SpCell, the MAC entity may choose to continue with either the grant for its RA-RNTI or the grant for its C-RNTI or CS-RNTI.
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