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Introduction
A new Study Item on “Study on NR-based Access to Unlicensed Spectrum” was approved in 3GPP RAN#75 meeting. The study includes the following objectives [1]:
· 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 
In RAN1#92 meeting, the following agreement was made [2].
Agreement:
· The study targets identification of additional functionality needed for a PHY layer design (except channel access procedures) for operation in unlicensed spectrum that may be applicable over a particular frequency range (e.g., sub-7 GHz, 7-52.6 GHz, > 52.6 GHz).
· FFS: The definition of the frequency ranges
· Note: Optimizations for a particular frequency band may be necessary.
· Note: Channel bandwidths below 5 MHz are not targeted
· The study targets the design of channel access procedures for frequency bands based on coexistence and regulatory considerations applicable to the band.
· Note: The study includes identification of procedures for technology neutral channel access for frequency bands that may become available subject to regulations.
· The study assumes regulation will provide the framework concerning the protection for the techonologies not using unlicensed access in those bands.

In this contribution, we will discuss challenges and design options we think RAN1 should consider for unlicensed NR with respect to frame structure.

Discussion
Frequency usage
Within NR the BWP concept has been introduced, and this can be useful for unlicensed operation of NR with channel sensing in wider channel bandwidths. If the total bandwidth is split into multiple BWPs, the BWP-specific channel access can be more likely to succeed as well as operate with reduced RF complexity and reduced power consumption compared to wide bandwidth sensing. 
In licensed NR, BWPs are activated via RRC signaling and DCI. However for use in unlicensed bands there are likely to be some limitations and drawbacks in the current BWP specifications for licensed NR operation. In order to utilize the BWP concept for fast and efficient access to the unlicensed channel when using e.g. LBT operations, we therefore propose to study BWP enhancements within the unlicensed NR operations. Such enhancements could include considering new measurements and reporting to support system awareness of the current channel properties of configured BWPs.
Proposal 1: Study multiple BWPs configurations aimed for improving the channel access.

Time usage
In LTE LAA, DL ending position has been defined as {#3, #6, #9, #10, #11, #12, and #14}, which is indicated in the PDCCH common search space of every subframe within the DL COT. On top of that, UL duration and offset, which is equivalent to UL COT, is also indicated in the PDCCH. This DL and UL COT indication to UE is beneficial in terms of fine channel tracking, accurate CSI measurement, reduction of PDCCH monitoring attempts, and sharing UL COT with autonomous UL UE. Also, in NR-U operation, this concept of COT indication could be introduced by through an enhancement of the SFI (e.g. ending of COT, or COT duration). Considering the utilization efficiency of the accessed channel, symbol level full flexible COT indication by enhanced SFI could be studied.
Proposal 2: Study further enhancement of SFI to indicate COT.

Conclusions
In this contribution, based on the above discussion we have the following proposals:
[bookmark: _GoBack]Proposal 1: Study multiple BWPs configurations aimed for improving the channel access.
Proposal 2: Study further enhancement of SFI to indicate COT.
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