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1	Introduction
The following has been agreed on configured grant operation for NR-U from the previous RAN2 meeting: 
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
For BSR/PHR transmitted on configured grant, it is up to the implementation of the UE to handle the content of BSR/PHR.
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.
It was questioned in the meeting how the PDU overriding is avoided if the timer is not started if LBT failure happens for a configured grant. Besides, whether the two timers can be running at the same time and how the two timers interact with each other was briefly discussed in the meeting without a common understanding was reached. We discuss these issues further in this contribution.
2	Discussion
HARQ process selection for a configured grant has been left to UE implementation in LTE FeLAA, and similarly it was agreed in RAN1 during the SI phase for NR-U that it’s beneficial for the UE to select the process ID to be used for a configured grant. The UE will then indicate the process ID/RV in the UCI [TR38.889], which is different from Rel-15 NR. With this assumption, potential overriding when the ConfiguredGrantTimer/CG retransmission timer is not running after a TB is not transmitted due to LBT failure, would not be an issue as long as the UE selects the HARQ processes smartly.  Since there is no timing dependency for the HARQ processes, there will be no forced overriding when it comes to a HARQ process based on the timing as in legacy.
	The following modifications to the configured grant procedures are beneficial. 
-	Removing dependencies of HARQ process information to the timing. This can be achieved by introducing UCI on PUSCH to carry HARQ process ID, NDI, RVID
-	Additional information fields can be considered to be included in the UCI, e.g. UE-ID, COT sharing information, PUSCH duration, etc.
-	It was identified that the resources utilized by the UCI, and multiplexing of UCI and data information of PUSCH require consideration of DMRS placement and starting and ending symbols of the configured grant based transmissions. Details on multiplexing UCI and data information of configured grant PUSCH can be determined when specifications are developed.
-	Introducing Downlink Feedback Information (DFI) including HARQ feedback for configured grant transmission
-	Increased flexibility on time domain resource allocation for the configured grant transmissions
-	As for potential solutions to providing flexibility on time domain resource allocation, bitmap based approach and NR Rel-15 based time domain resource allocation approach, which includes {periodicity, offset in the frame, start symbol and length of PUSCH and K-repetition Signalling}, are identified as potential candidates. Additional aspects such as finer granularity of resource allocation, and multiple resources within a period may be considered for enhancing flexibility on time domain resource allocation.
-	Supporting retransmissions without explicit UL grant


When CG retransmission timer is running, the UE will wait for potential HARQ feedback or UL grant, thus cannot use the HARQ process for auto retransmission nor new transmission. While when the ConfiguredGrantTimer is running, the UE will wait for dynamic UL grant, thus cannot use the HARQ process for new transmissions. The ConfiguredGrantTimer is typically configured longer than the CG retransmission timer since the UE should be allowed to attempt at least one retransmission on configured grant resources before the corresponding TB is dropped and ACK is assumed at the UE. 
For a TB that is obtained for initial transmission but not transmitted due to LBT failure, it can be considered for new transmission with NDI toggled and RV=0 (with possible rebuilding the TB following the agreement that is up to UE implementation whether to update the BSR/PHR content) at the next available transmission when the HARQ process is selected. As the ConfiguredGrantTimer is not started due to LBT failure, the HARQ process is not prevented from being used. And for a TB that is pending for retransmission after the CG retransmission timer expires, it is straightforward that it should be sent as soon as possible before selecting other HARQ processes for new data. 
Even though how to select the HARQ process is up to UE implementation, to minimize data loss, some general guidance should be captured that the UE shall select the HARQ processes with pending retransmission over the HARQ processes for new transmissions.
Proposal 1: when selecting a HARQ process for a configured grant, the UE shall prioritize the HARQ processes with pending HARQ retransmission over the HARQ processes for new transmissions.
Regarding to unclarity about how the two timers interacts, it is clear that when the ConfiguredGrantTimer is started up reception of dynamic grant, it will stop the CG retransmission timer if running since auto retransmission is not allowed for a TB sent on a dynamic grant. 
It was discussed in the previous meeting whether the ConfiguredGrantTimer should be (re)started at transmission on a configured grant. To avoid reordering issue at the receiver side as well as transmission window stalling at the transmission side, it makes sense to allow flushing of out-dated data at some point if continuous LBT failure happens for UL when retransmissions cannot happen for a long time or there is no response from the NW due to DL LBT continuously failing. Since upon expiry of the ConfiguredGrantTimer, ACK is assumed and the HARQ process is freed for new data, it can be used to serve the purpose of flush the out-dated data if it is also (re)started at transmission on a configured grant. Configuring the ConfiguredGrantTimer to be longer than the CG retransmission timer, it could still allow several retransmission occasions even if LBT failure happens.
Proposal 2: ConfiguredGrantTimer is (re)started also at transmission on a configured grant.
Proposal 3: when the ConfiguredGrantTimer expires for a HARQ process, a new TB should be obtained for the process instead of continuing with auto retransmission of previous TB.
3	Conclusion
Left issues on configured grant operation is discussed in this contribution with the following proposals proposed:
Proposal 1: when selecting a HARQ process for a configured grant, the UE shall prioritize the HARQ processes with pending HARQ retransmission over the HARQ processes for new transmissions.
Proposal 2: ConfiguredGrantTimer is (re)started at transmission on a configured grant.
Proposal 3: when the ConfiguredGrantTimer expires for a HARQ process, a new TB should be obtained for the process instead of continuing with auto retransmission of previous TB.
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