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1 Introduction

In RAN2#107 meeting, the following agreements are made regarding NR-U configured grant:

· 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

In this paper, we discuss the remaining issues of NR-U configured grant.
2 Discussion
2.1 General issues for NR-U configured grant
Based on the endorsed running MAC CR [1], the CG retransmission timer will stop for the following cases:

· UL grant for C-RNTI scheduling new/re-transmission
· UL grant for CS-RNTI scheduling retransmission

· Downlink feedback information indication ACK/NACK

There should be another case which stops the CG retransmission timer, i.e., when PDCCH contents indicate configured grant Type 2 activation, similar as CG timer. This is because the size of the UL grant can change at re-initialisation, then the autonomous retransmission on the re-initialized CG resources may fail. We think it’s a reasonable behaviour which should be specified.
Proposal 1 Similar as CG timer, stop CG retransmission timer if PDCCH contents indicate configured grant type 2 activation.

Regarding HARQ process ID selection for NR-U configured grant, we think the LAA way can be adopted as baseline which is based on UE implementation:
For configured uplink grants, if UL HARQ operation is autonomous, the HARQ Process ID associated with this TTI for transmission on this Serving Cell is selected by the UE implementation from the HARQ process IDs that are configured for autonomous UL HARQ operation by upper layers in aul-HARQ-Processes (TS 36.331 [8]).

Thus, we propose:
Proposal 2 Leave it to the UE implementation on HARQ process ID selection for NR-U configured grant.

Regarding the terminology “configured uplink grants configured with retransmissions” or terminology “retransmission on configured grant is configured” introduced in the current running CR [1], the intention is to clarify the configured grant supporting autonomous retransmission, however it’s not clear how to configure retransmission on configured grant? 
For NR-U configured grant, it’s already agreed to introduce a configured CG retransmission timer. Thus, it’s preferable to reuse this configured timer to differentiate the configured grant supporting autonomous retransmission and legacy R15 configured grants in the MAC specification.

Proposal 3 RRC does not introduce new parameter to identify the configured grants supporting autonomous retransmission. Replace terminology “configured uplink grants configured with retransmissions” with “configured uplink grants configured with configuredGrantRetransmissionTimer”.
2.2 PDU overwritten issue

Scenario 1: CG overwrite CG

As shown in the Figure 1, UE initiates new transmission on the configured grant, and it fails due to LBT. Then, according to the agreements, the CG timer is not started/restarted. So, for the next CG resources, when the UE initiates new transmission on the same HARQ process, the buffered data will be overwritten by the new initiated data.
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Figure 1 CG overwrite CG

For this issue, as also discussed in the Email discussion [1], we think UE can use next CG resources to transmit the buffered data, which means when the UE initiate transmission on the CG resources, it should firstly check whether there is a buffered data on one HARQ process which fails to transmit due to LBT failure. If there is, UE does not generate new transmission and transmit the buffered data using the same HARQ process.

Proposal 4 When the buffered data fails to transmit on CG resources due to LBT, UE transmit the buffered data using same HARQ process on next CG resource.
Scenario 2: DG overwrite CG

As shown in the following Figure 2, UE fails to transmit on the configured grants, of which gNB is not aware of. In this case, gNB may dynamically schedule a uplink transmission using the same HARQ process which the UE uses to transmit on the previous configured grants. Then, the dynamic grant using the same HARQ process will overwrite previous configured grants.
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Figure 2 DG overwrites CG

It seems this case can not be avoided, since gNB is not aware whether CG has data for transmission and also not sure the HARQ process ID UE may choose. From the UE perspective, there may have the following options which have been proposed by several different companies:

· Option 1: UE skips the dynamic grant so that the data buffered will not be overwritten;

· Option 2: Perform MAC PDU rebuilding when generating new MAC PDU for the dynamic grant;

· Option 3: Leave it to UE implementation;

In our view, we prefer to leave it to UE implementation since it’s not sure how often the TB and UL grant mis-matching may happen. If the dynamic grant can include all the buffer data, it’s better to perform rebuilding since there is no data loss. Otherwise, it would be good to just skip the dynamic grant when it’s very small compared to the buffered data size.

Proposal 5 When DG is received with NDI toggled and there is MAC DPU in the indicated HARQ buffer, it’s up to UE implementation how to handle the MAC PDU.
3 Conclusion

Based on the discussion in section 2 we propose the following:
Proposal 1
Similar as CG timer, stop CG retransmission timer if PDCCH contents indicate configured grant type 2 activation.
Proposal 2
Leave it to the UE implementation on HARQ process ID selection for NR-U configured grant.
Proposal 3
RRC does not introduce new parameter to identify the configured grants supporting autonomous retransmission. Replace terminology “configured uplink grants configured with retransmissions” with “configured uplink grants configured with configuredGrantRetransmissionTimer”.
Proposal 4
When the buffered data fails to transmit on CG resources due to LBT, UE transmit the buffered data using same HARQ process on next CG resource.
Proposal 5
When DG is received with NDI toggled and there is MAC DPU in the indicated HARQ buffer, it’s up to UE implementation how to handle the MAC PDU.
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