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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#94bis meeting, the following agreements [2] were made based upon the discussion on how to achieve DL transmissions over a channel of bandwidth greater than 20MHz by considering BWP configuration and activation, as well as an extended functionality for the COT structure indication.
Agreement:
· NR-U should support that a serving cell can be configured with bandwidth larger than 20 MHz.
· For DL operation, the following options for BWP-based operation within a carrier with bandwidth larger than 20 MHz can be considered.
· Option 1a: Multiple BWPs configured, multiple BWPs activated, transmission of PDSCH on one or more BWPs
· Option 1b: Multiple BWPs configured, multiple BWPs activated, transmission of PDSCH on single BWP
· Option 2: Multiple BWPs can be configured, single BWP activated, gNB transmits PDSCH on a single BWP if CCA is successful at gNB for the whole BWP
· Option 3: Multiple BWPs can be configured, single BWP activated, gNB transmits PDSCH on parts or whole of single BWP where CCA is successful at gNB
· Note: CCA is declared to be successful or not in multiples of 20 MHz.
· FFS for UL operation including some or all of above options can be applied
· Note: Capture the following in TR only after further discussion for down-selecting from the options in RAN1#95.

Agreement:
In addition to the functionalities provided by DCI format 2_0 in Rel-15 NR, indication of the COT structure in the time domain has been identified as being beneficial.

In this contribution, we concentrate on two issues that relate to the aforementioned agreements that help to facilitate finalizing the discussion under SI phase. Detailed discussion is as follows. This contribution is revised from R1-1810631. 
Discussion
As per the discussion at RAN1#92bis [3], a broad consensus was reached on the LBT granularity for NR-U operating in bandwidths greater than 20MHz, which pointed out that LBT could be performed in units of 20MHz.  To make some progress in this regard, four tentative options on the BWP-based operation of over 20MHz configuration within a carrier were considered in RAN1#94bis, and only one of them will be nominated as a favorable approach for the WI phase. To this end, we compare the benefits between  the four options in terms of spectral efficiency and channel access latency, and try to down-select from a technical perspective. 
For option 1 series, the main change is to support multiple activated BWPs, which means that a UE is required to monitor more than one BWPs in case of simultaneous DL transmissions on more than one active BWPs. These options, of course, to the most extent alleviate channel access latency by increasing the odds of nodes accessing unlicensed channels. To our understanding however, multiple BWPs activation is not within the scope of NR-U because the new procedure would not impact only on unlicensed operation but also on licensed operation. In case the procedure is specified in other topics (e.g., URLLC), NR-U can support option 1a and/or 1b. 
Option 2 &3 strictly follow the mechanism of Rel-15 NR BWP configuration and activation  with the only difference being the support of partial BWP transmission (option 3). Since eMBB service is the main target for Rel-16 NR-U, it is quite normal for the network to configure a BWP exceeding 20MHz (e.g., 80MHz) for DL transmissions for a group of UEs within the SCell. In such a case, option 3 shows its superior performance on the spectral efficiency over option 2, especially when only a small partial BWP is busy at a time instant. The same reason also applies for its outstanding gain over option 1a/1b. 
Proposal 1: At least option 3 (Multiple BWPs can be configured, single BWP activated, gNB transmits PDSCH on parts or whole of single BWP where CCA is successful at gNB) should be considered for Rel-16 NR-U. 

In RAN1#94bis meeting, it was agreed that the indication of channel occupancy time (COT) structure in time domain would be beneficial. We have identified that this COT indication is beneficial for channel/interference measurement. By the same reason, in the case that bandwidth change subject to LBT is allowed, the occupied bandwidth per each DL burst should be considered to be indicated to the UE in order to solve the ambiguity of RS transmission bandwidth. In addition, occupied bandwidth indication could be also beneficial for UEs to skip unnecessary monitoring of PDCCH and buffering of PDSCH in the frequency domain. How to indicate the occupied bandwidth should be further studied in the WI phase together with time domain COT structure indication.
Proposal 2: Occupied bandwidth as well as time domain COT structure indications should be introduced for NR-U.

Conclusions
In this contribution, based on the above discussion we have the following proposals:
Proposal 1: At least option 3 (Multiple BWPs can be configured, single BWP activated, gNB transmits PDSCH on parts or whole of single BWP where CCA is successful at gNB) should be considered for Rel-16 NR-U. 
Proposal 2: Occupied bandwidth as well as time domain COT structure indications should be introduced for NR-U.
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