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 Introduction
[bookmark: OLE_LINK1][bookmark: OLE_LINK2][bookmark: OLE_LINK15][bookmark: OLE_LINK16]The SID on NR-based Access to Unlicensed Spectrum [1] aims to identify and evaluate solutions and techniques for next generation wireless systems operating on unlicensed bands e.g. 5GHz, 60GHz. Besides, 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 should also be studied. The SID includes the following objectives:
SID RP-170828:
· 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 92bis meeting, the following agreement about physical layer procedures for NR-U (NR-based access to Unlicensed Spectrum) has been reached. 
Agreement:
· Study possible enhancements for HARQ operation 
· Study changes needed for Configured Grant support in NR-U
· Baseline for study: If absence of Wi-Fi cannot be guaranteed (e.g. by regulation) in the band (sub-7 GHz) where NR-U is operating, the NR-U operating bandwidth is an integer multiple of 20MHz 
· At least for band where absence of Wi-Fi cannot be guaranteed (e.g. by regulation), LBT can be performed in units of 20 MHz. 
· FFS: details on how to perform LBT for as single carrier with bandwidth greater than 20 MHz, i.e., integer multiples of 20 MHz.
· Study whether or not the following techniques enhance performance beyond the baseline LBT mechanisms
· Techniques to cope with directional antennas/transmissions
· Receiver assisted LBT : RTS/CTS type mechanism
· On-demand receiver assisted LBT: For example receiver assisted LBT enabled only when needed 
· Techniques to enhance spatial reuse 
· Preamble detection
· Enhancements to baseline LBT mechanisms above 7 GHz
· Note: LTE-LAA LBT mechanism are assumed as baseline for evaluations for 5GHz. 
· Note: Other aspects are not precluded from being included
In this contribution, we discuss configured grant support aspects for NR-U (NR-based access to Unlicensed Spectrum). 
 Discussion on Configured Grant for NR-U
Autonomous uplink access (AUL) with frame structure type 3 has been specified in Rel-15 FeLAA WI. Meanwhile, configured grant Type1 and Type2 were also discussed in Rel-15 for NR UL data transmission. Compared with the grant-based access, both AUL and configured grant scheme have the following advantages: energy efficiency on UE side, very low cost/complexity with UE design, reduced signaling overhead and transmission latency. These advantages are also the goals that NR-U needs to achieve. And in the 92bis meeting, it has reached agreement to support configured grant scheme for NR-U UL transmission, and some enhancements or changes considering unique characteristic of unlicensed band should be studied.
For example, for NR configured grant, as HARQ ID is implicit from selected time resource, therefore, only synchronous HARQ is supported for configured grant. However, if the UE fails LBT on the predetermined HARQ locations, it needs to wait till next HARQ instances for uplink transmission, which will cause large delay. Considering the uncertainty of medium access, asynchronous HARQ should be supported for NR-U configured grant, and the details can be further studied.
Besides, in FeLAA, UE supporting AUL can initiate an MCOT and eNB can share the MCOT to transmit DL control information to the UE. UL-DL-UL sharing is not supported constrained by frame structure 3. However, in NR, as flexible frame structure is allowed, the transmission scheme as illustrated in Figure1 below could be supported for NR-U to improve the MCOT utilization efficiency. In this figure, the red represents a gap for gNB or UE performing LBT, and if the gap is <16us, LBT may not needed according to the ETSI regulation.


Figure 1: Frame structure in a MCOT initiated by configured grant UE
For NR configured grant, as gNB may configure multiple UEs to share the same resource, UL transmission collisions might occur. Non-orthogonal multiple access (NOMA) mechanism can be used to reduce UL collisions. Meanwhile, further studies should be performed on how to support multiple access for NR-U considering LBT influence.
Proposal 1: Asynchronous HARQ should be supported for NR-U configured grant, and the details can be further studied.
Proposal 2: Configured grant and NOMA mechanism can be considered to be combined for NR-U UL multiple access transmission.
Besides, for NR configured grant UL transmission, gNB can configure a UE by RRC with repetition transmissions. For NR-U, multiple candidate transmission opportunities can be scheduled by the configured grant similarly to the repetition transmission. UE can transmit PUSCH after a successful LBT before any of the candidate transmission opportunities scheduled by the configured grant, and gNB can perform blind detection on uplink data according to the configuration. 
[bookmark: _GoBack]Proposal 3: Multiple candidate transmission opportunities can be scheduled by configured grant for NR-U.
[bookmark: IDX-CHP-8-0996][bookmark: IDX-CHP-8-0992][bookmark: IDX-CHP-8-0993][bookmark: IDX-CHP-8-0995][bookmark: IDX-CHP-8-0994] Conclusion 
In this contribution, we discuss the configured grant aspects for NR operation in unlicensed spectrum, and have the following proposals:
Proposal 1: Asynchronous HARQ should be supported for NR-U configured grant, and the details can be further studied.
Proposal 2: configured grant and NOMA mechanism can be considered to be combined for NR-U UL multiple access transmission.
Proposal 3: Multiple candidate transmission opportunities can be scheduled by configured grant for NR-U.
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