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1 Introduction
In the RAN1#94 meeting [1], the following agreements were made: 
	Agreement:
Allowing consecutive configured grant resources in time without any gaps in between the resources and non-consecutive configured grant resources (not necessarily periodic) with gaps in between the resources is beneficial and should be considered for NR in unlicensed spectrum.
Conclusion:
There is no necessity to exclude Type-1 or Type-2 configured grant mechanism for operation of NR in unlicensed spectrum.
Agreement:
UE selects the HARQ process ID from an RRC configured set of HARQ IDs for NR-unlicensed configured grant transmission.
Agreement:
It is identified to be beneficial to support DFI to include pending HARQ ACK feedback for prior configured grant transmissions from the same UE. 
· FFS: DFI to include HARQ ACK feedback for scheduled UL transmissions using HARQ IDs configured for NR-unlicensed configured grant transmission.

Agreement:
· Retransmission via same configured grant resource is supported for a HARQ process that was initially transmitted via configured grant resource. 
· Retransmission via resource scheduled by UL grant is supported for a HARQ process that was initially transmitted via configured grant resource.

Agreement:
UE may autonomously initiate retransmission for a HARQ process that was initially transmitted via configured grant mechanism for NR-unlicensed when one of the following conditions is met:
· Reception of NACK feedback via DFI for the corresponding HARQ process
· FFS: No reception of feedback from gNB upon the timer expiration.
· To introduce a new timer or reuse configuredGrantTimer.

Agreement:
It is identified to be beneficial to consider UE multiplexing and collision avoidance mechanisms between configured grant transmissions and between configured grant and scheduled grant transmissions. 
· FFS: detailed mechanism.

Agreement:
NR-unlicensed configured grant transmission is not allowed during the time when it overlaps with occasions configured for potential NR-U DRS of the serving cell irrespective of the configured time domain resource for configured grant transmission.


This contribution discusses the aspects related potential enhancements on configured grant for NR-U.
2 Discussion
1 
2 
Resource Allocation for Configured Grant NR-U
In the RAN1#94, it was agreed to allow consecutive configured grant resources. In order to support consecutive resource allocation, it would be beneficial to introduce bitmap based time resource allocation in configured uplink grant for NR-U compared to periodicity based time resource allocation which has been adopted in configured uplink grant for NR. However, this bitmap based time resource allocation approach may cause significant signaling overhead due to supporting multiple SCSs. Hence, further studies for reducing signaling overhead are required, e.g., applying different granularity for each bit in bitmap. One bit in FeLAA AUL bitmap indicates that the corresponding subframe is valid for AUL. Different than FeLAA AUL, by allowing one bit can indicate one of candidates such as set of symbols (Case1) /  subframe (Case2) / a slot (Case3) etc., with consideration of SCSs and target use case, signaling overhead can be reduced.
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Figure 1. Different bitmap granularity according to the SCSs
Proposal 1: Bitmap can be used for the time resource allocation. Different granularity for each bit in the bitmap can be considered according to SCS.
In the RAN1#94meeting, it was identified to consider collision avoidance mechanism. To avoid collision between configured grant and scheduled grant transsmission, FeLAA determines a starting position of AUL using an offset configured by eNB. For instance, when a AUL UE is allocated with the full channel bandwidth, a starting position of AUL PUSCH is determined by the offset value which is randomly selected by the UE from the configured set, i.e., {34, 43, 52, 61, OS#1} and {16, 25, 34, 43, 52, 61, OS#1} for AUL transmission within and outside of eNB MCOT, respectively. In case that a AUL UE is allocated with partial channel bandwidth, a starting position of AUL PUSCH is determined by RRC configured AUL-specific PUSCH starting offset value, where the offset values are separately configured for AUL transmission within and outside of eNB MCOT, respectively. 
In NR-U, the similar approach can be considered as a baseline for the collision avoidacne mechanism. Sepcifically, UE can select starting position offset from the configured set. However, subcarrier spacing should be taken into account for determining offset values for starting position of configured grant transmission, such as {34, 43, 52, 61, OS#4} for 60kHz. 
Proposal 2: For NR-U configured grant, starting position of configured grant transmission can be determined by the offset. Subcarrier spacing should be considered for determining the offset value.
Enhancements on HARQ Operation
In the RAN1#94, it was agreed to support downlink feedback information (DFI) to include pending HARQ-ACK feedback for prior configured grant transmissions. In FeLAA AUL, DFI indicates HARQ-ACK feedback based on HARQ-ACK bitmap for all HARQ process IDs including scheduled UE and AUL UE. Similar with FeLAA, bitmap based HARQ-ACK feedback should be considered as a baseline. Hence, it is desired to include HARQ-ACK feedback for SUL transmissions in DFI. However, it should be carefully discussed whether or not to allow retransmission for SUL via configured grant resource. 
Proposal 3: HARQ ACK feedback for SUL can be included in DFI.
In NR, it is regarded as an ACK feedback if the UE does not receive HARQ-ACK feedback information from gNB. In NR-U, however, there is a possibility that the gNB cannot transmit NACK feedback owing to the LBT failure. In addition, contention window size for LBT is reset to minimum size when UE receives an ACK feedback. Hence, assuming ACK feedback when there is no reception of HARQ-ACK feedback affects the NR-U performance. Therefore, contrary to NR, it is required to recognize as a NACK feedback when UE does not receive HARQ-ACK feedback from the gNB within a timer. Besides, configuredGrantTimer in NR starts or restarts when the transmission is performed for the corresponding HARQ process. Hence, configuredGrantTimer could be reused regarding a timer for determination of no reception. 
Proposal 4: NR-U configured grant assumes NACK feedback in case of no reception of HARQ-ACK feedback from gNB upon the timer expiration.
NR has been supported code block group (CBG) based transmission where retransmission can be performed based on CBG instead of entire TB. Likewise, in NR-U, it would be desired to introduce CBG based transmission to enhance the retransmission efficiency. Specifically, in case of partial starting slot due to the LBT failure, retransmission of entire TB is not necessary. By introducing the CBG-based transmission, only punctured symbols can be retransmitted. In addition, to support CBG-based transmission for NR-U configured grant, control information for HARQ process in FeLAA AUL such as AUL-UCI and AUL-DFI can be reused.
Proposal 5: NR-U configured grant should support CBG-based transmission.
UL-to-DL COT Sharing
In ETSI BRAN harmonized standard for 5GHz unlicensed spectrum, it is allowed that an initiating device is allowed to grant an authorization to one or more associated responding devices to transmit on the current operating channel within the current channel occupancy time (COT). That is, an UE initiating UL transmission can share the channel with the eNB for downlink transmission within the UE’s occupied COT, which can minimize eNB’s effort to access the channel. 
In FeLAA, to realize UL-to-DL MCOT sharing, a new mechanism is introduced to indicate Channel Occupancy Time (COT) sharing indication on the AUL PUSCH to the eNB. If COT sharing indication is enabled, the eNB can transmit DL transmission up to 2 symbols for PDCCH. Since UL-to-DL MCOT sharing can minimize eNB’s effort to access the channel, it is desirable for NR-U to support UL-to-DL MCOT sharing mechanism. Further studies are required whether UL-to-DL sharing of NR-U is also limited to only PDCCH transmission. Potential candidate scenarios of UL-to-DL sharing can be categorized as follows: 1) DL transmission including only PDCCH transmission, but allow a flexible starting position and length. 2) DL transmission including PDCCH and PDSCH within a limited duration (e.g., a slot). 3) DL transmission including PDCCH and PDSCH within multiple slots. To maximize resource utilization within the acquired COT, transmission of PDCCH and PDSCH can be considered when UL-to-DL sharing is enabled. In this case, how to indicate downlink resource for UL-to-DL sharing to the gNB including gNB’s preparation time for DL transmission also needs to be studied.
Proposal 6: Further studies are required whether transmission of PDSCH is allowed when UL-to-DL COT sharing is enabled. 
3 Conclusion
The proposals made in this contribution are summarized below:
Proposal 1: Bitmap can be used for the time resource allocation. Different granularity for each bit in the bitmap can be considered according to SCS.
Proposal 2: For NR-U configured grant, starting position of configured grant transmission can be determined by the offset. Subcarrier spacing should be considered for determining the offset value.
Proposal 3: HARQ ACK feedback for SUL can be included in DFI.
Proposal 4: NR-U configured grant assumes NACK feedback in case of no reception of HARQ-ACK feedback from gNB upon the timer expiration.
Proposal 5: NR-U configured grant should support CBG-based transmission.
Proposal 6: Further studies are required whether transmission of PDSCH is allowed when UL-to-DL COT sharing is enabled.
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