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Introduction 
In RAN1 #93, the following agreement was made [1]: 
	Agreement:
· The following modifications to the configured grant procedures are beneficial
· Removing dependencies of HARQ process information to the timing
· Introducing UCI on PUSCH to carry HARQ process ID, NDI, RVID
· Introducing Downlink Feedback Information (DFI) including HARQ feedback for configured grant transmission
· Increased flexibility on time domain resource allocation for the configured grant transmissions
· Supporting retransmissions without explicit UL grant



Based on the above agreement, we will discuss the following issues in this contribution:
· Resource configuration
· Enhancements on HARQ operation for NR-U configured grant
Discussion
Resource configuration
NR supports two types of resource configurations for grant-free uplink (GUL) transmission. Regarding unlicensed operation, we provides our views for them as follows:
· Type 1 (RRC configured without L1 signalling): UL data transmission with configured grant is only based on RRC (re)configuration without any L1 signalling, which has advantage that a UE can start GUL transmission as soon as it is RRC configured without waiting to be activated via L1 activation signalling.
· Type 2 (RRC configured with L1 activation and deactivation): The gNB needs to provide some of configurations (periodicity, power control and K repetitions) via RRC signalling. Then, UE-specific L1 (re)activation/deactivation signalling will be sent by a DCI. The L1 activation signalling also carries transmit configurations (e.g., MCS, frequency domain resource allocation, etc.), then the UE confirms the reception of the L1 activation signalling by a MAC-CE. Type 2 has advantages that it provides more flexibility in configuration with L1 signalling. Furthermore, network has more controllability in managing GUL resources among multiple UEs. However, on an unlicensed bad, the gNB requires to perform a successful LBT before transmitting the L1 signal and the UE also requires to perform a successful LBT before responding with a MAC-CE. 

[bookmark: _Ref521684204]Proposal 1: Both NR type1 and NR type2 resource configurations for GUL transmission should be studied for NR-U configured grant.

Enhancements on HARQ operation for NR-U configured grant
For NR GUL transmission, only synchronous HARQ operation is supported, where the HARQ process ID is implicitly determined based on the time resource configured for GUL transmission. However, due to uncertainty in channel access on an unlicensed band, synchronous HARQ operation may cause significant latency when the UE attempts to access the channel for each HARQ occasion. In order to allow more flexibility in NR-U, synchronous HARQ operation can be considered that the UE selects HARQ process ID, RVID, and NDI for a GUL transmission and reports them on a new uplink control information for GUL. In this way, the UE could choose to transmit on the earliest available GUL resource without large delays. Note that the same mechanism has already specified in FeLAA, autonomous uplink (AUL) UCI was introduced to enable fully asynchronous HARQ for LAA AUL transmission. 
[bookmark: _Ref521684215]Proposal 2: Asynchronous HARQ operation can be considered for NR-U configured grant, and a new UCI can be introduced to indicate the HARQ parameters selected by UE and transmitted together with every GUL transmission.

In the absence of a PHICH-like channel in NR, NACK feedback for a HARQ process used for GUL transmission is explicitly indicated by a dynamic UL grant, and the retransmission is always scheduled through the dynamic UL grant. However, it may not work as desired on an unlicensed band because the retransmission grant might be delayed due to failed LBT. If the retransmission grant is not received before a timer expires, the UE assumes ACK for this HARQ process. To overcome the uncertainty of HARQ timing on an unlicensed band, it may suitable to introduce AUL downlink feedback information (AUL-DFI) specified in FeLAA to indicate the ACK status of all the HARQ processes from the UE through a bitmap. Moreover, by absence of the ACK feedback before a timer expires, autonomous retransmission can be triggered without UL grant. Consequently, introducing signalling similar to AUL-DFI would be beneficial for NR-U configured grant.
[bookmark: _Ref521684222]Observation 1: It would be beneficial to introduce a mechanism similar to AUL-DFI for configured grant in NR-U.
Conclusion
The proposals made in this contribution are summarized below: 
[bookmark: _GoBack]Proposal 1: Both NR type1 and NR type2 resource configurations for GUL transmission should be studied for NR-U configured grant.
Proposal 2: Asynchronous HARQ operation can be considered for NR-U configured grant, and a new UCI can be introduced to indicate the HARQ parameters selected by UE and transmitted together with every GUL transmission.
Observation 1: It would be beneficial to introduce a mechanism similar to AUL-DFI for configured grant in NR-U.
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