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Introduction
[bookmark: _Ref494215420]A study item on NR-based Access to Unlicensed Spectrum was approved [1] at RAN 75. One objective is:
· Study NR-based operation in unlicensed spectrum (RAN1, RAN2, RAN4) including 
· Physical channels inheriting the choices of duplex mode, waveform, carrier bandwidth, subcarrier spacing, frame structure, and physical layer design made as part of the NR study and avoiding unnecessary divergence with decisions made in the NR WI
· Consider unlicensed bands both below and above 6GHz, up to 52.6GHz
· Consider unlicensed bands above 52.6GHz to the extent that waveform design principles remain unchanged with respect to below 52.6GHz bands 
· Consider similar forward compatibility principles made in the NR WI 
· Initial access, channel access. Scheduling/HARQ, and mobility including connected/inactive/idle mode operation and radio-link monitoring/failure
· Coexistence methods within NR-based and between NR-based operation in unlicensed and LTE-based LAA and with other incumbent RATs in accordance with regulatory requirements in e.g., 5GHz , 37GHz, 60GHz bands 
· Coexistence methods already defined for 5GHz band in LTE-based LAA context should be assumed as the baseline for 5GHz operation. Enhancements in 5GHz over these methods should not be precluded. NR-based operation in unlicensed spectrum should not impact deployed Wi-Fi services (data, video and voice services) more than an additional Wi-Fi network on the same carrier; 
In this contribution, we discuss the benefits of autonomous UL transmission in NR unlicensed operation and provide our view on the supporting of autonomous UL transmission in NR unlicensed operation.

Discussion
In unlicensed operation, if UE wants to transfer data packets to gNB, multiple LBT procedures are needed for scheduling request, uplink grant and the corresponding UL transmission. However, multiple LBT procedures within one data transmission cycle would result in inefficiency in time and frequency domain, such as increased delay due to transfer data packets over the uplink, and increased overhead for sending UL grants on unlicensed channel. As a result, Multiple LBT procedures reduce the competitiveness of UE in contending for the channel. In unlicensed operation, latency can be reduced if uplink data is transmitted without grant in a semi-persistent manner due to reduce time consuming in multiple LBT procedures. In FeLAA, it is concluded that, the benefits of supporting autonomous UL transmission in unlicensed band include [2]:
· UL latency can be lowered due to reduced scheduling control signaling compared to a fully scheduled UL transmission;
· UL throughput performance can be significantly better than scheduled UL at least for low cell loads, where few nodes contend for the channel. 
With similar purpose, autonomous Uplink transmission should be supported in NR unlicensed operation.
Proposal 1: Autonomous UL transmission should be supported in NR unlicensed operation.

NR has specified two types of configured grant UL transmission to reduce the PDCCH overhead and uplink transmission delay. These two types of configured grant UL transmission are similar with LTE semi-persistent scheduling:
· Type 1, UL data transmission with configured grant is only based on RRC (re)configuration without any L1 signaling.
· Type 2, UL data transmission with configured grant is based on both RRC configuration and L1 signaling for activation/deactivation of the grant. The gNB needs to explicitly activate the configured resources on PDCCH and the UE confirms the reception of the activation/deactivation grant with a MAC control element.
Naturally, Semi-persistent scheduling in LTE is the baseline for the design of autonomous UL transmission in FeLAA. Similarly, these two types of configured grant UL transmission (Type 1 and Type 2) should be the baseline for the design of autonomous UL transmission in NR unlicensed operation in sake of reducing the workload in standardization.
Proposal 2: Configured grant UL transmission in NR should be the baseline for the design of Autonomous UL transmission in NR unlicensed operation.

Nevertheless, NR configured grant UL transmission only considers operation in licensed band which may have some limitations when directly reusing in NR unlicensed band. For instance, in NR configure grant UL transmission, HARQ ID is implicitly derived from the configured resource used for UL transmission. HARQ RV sequence is implicitly derived from high layer configuration. However, the uncertainty of the channel in NR unlicensed band would impact these synchronized design and impose large delay when UE fails LBT on the configured resource. Therefore HARQ operation of NR configured grant UL transmission is inefficient and enhancements should be studied for NR unlicensed operation.
Proposal 3: HARQ operation should be enhanced for NR unlicensed operation.

The ETSI BRAN harmonized standard allows the channel access initiating device to grant an authorization to one or more associated responding devices to transmit on the current operating channel [3]. That means an autonomous UE could share its MCOT (maximum Contention Occupied Time) with the eNB. In fact, MCOT sharing between autonomous UL and DL is already introduced in FeLAA [4]. Control information including AUL-DFI or UL grant, could be sent to the UE which acquired the COT within remaining COT by the eNB. However, for data transmission, only up to the last two symbols within the ending subframe could be used as DL transmission. It is naturally to inherit the design of MCOT sharing between autonomous UL and DL in NR unlicensed in terms of e.g. reducing the feedback delay and UL grant delay. And in NR unlicensed, some enhancements for the data transmission in MCOT sharing scheme could be studied in order to improve the DL performance.
Proposal 4: MCOT sharing between autonomous UL and DL should be studied.

Conclusion
In this contribution, we have discussed the autonomous uplink transmission and some potential enhancements in NR unlicensed operation. Based on the discussion in section 2, we provide the following proposals.
Proposal 1: Autonomous UL transmission should be supported in NR unlicensed operation.
Proposal 2: Configured grant UL transmission in NR should be the baseline for the design of Autonomous UL transmission in NR unlicensed operation.
Proposal 3: HARQ operation should be enhanced for NR unlicensed operation.
Proposal 4: MCOT sharing between autonomous UL and DL should be studied.
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