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1. Introduction
The following agreements were made on NR-based access to unlicensed spectrum in the RAN1 #92 meeting [1]:
Agreements
Study the additional functionality needed beyond the specifications for operation in licensed spectrum in the following deployment scenarios. 
· Carrier aggregation between licensed band NR (PCell) and NR-U (SCell)
· NR-U SCell may have both DL and UL, or DL-only.
· Dual connectivity between licensed band LTE (PCell) and NR-U (PSCell)
· Stand-alone NR-U
· An NR cell with DL in unlicensed band and UL in licensed band
· Dual connectivity between licensed band NR (PCell) and NR-U (PSCell)

Agreements
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 technologies not using unlicensed access in those bands.
In the RAN1 #92b meeting [2], the following agreements were made:
Agreements
· 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


Based on these agreements, we observe that NR based unlicensed operation must study carrier bandwidths (CBWs) for unlicensed spectrum for the supported deployment scenarios. 

2. Discussion
We discuss carrier bandwidth of NR operation in unlicensed spectrum. 
2.1 Carrier Bandwidth for NR in unlicensed
In LTE operation in unlicensed spectrum, the most efficient spectrum utilization is achieved at 20MHz, which is the maximum supported CBW. However, even if the 20MHz carriers (operating as SCells) are contiguous, significant spectrum is lost in providing guard bands between carriers as illustrated in Figure 1A. Also, control signaling overhead is higher in operation on multiple cells compared to operation on a single cell. On the other hand, NR supports the wider carrier bandwidths (CBWs). In FR1, the following CBWs are supported – 5MHz, 10MHz, 15MHz, 20 MHz, 25 MHz, 30 MHz, 40 MHz, 50MHz, 60 MHz, 80 MHz, 100MHz. In FR2, the following CBWs are supported– 50MHz, 100MHz, 200MHz, and 400MHz. NR in unlicensed (NR-U) would benefit from leveraging the flexibility in supporting various CBWs depending on channel availability, thereby reducing loss of spectrum due in guard bands and overhead resources. Figure 1B shows that the guard bands become in-band spectrum when the available 20MHz carriers are combined into a single larger wideband carrier – 60MHz (for SCell1) in this case.
Observation 1: Wideband operation has fewer wasted resources caused by guard bands.
[image: ]
Figure 1 Operation in unlicensed spectrum in FR1. (A) An example of 20 MHz LTE SCells (B) Wideband channel for NR-U 
The channelization for NR-U must take into account of coexistence with incumbent technologies such as WiFi.  For example, the ETSI harmonised standard [3] for R-LAN in 5 GHz calls for 20MHz channels but also allows operation in smaller bands (as small as 5MHz) centered at the center of the 20MHz channels. For FR1, especially in the 5GHz unlicensed spectrum, NR-U may consider a similar design so that channel sensing is not impacted for WiFi nodes.
Observation 2: Channelization and CBWs like those of incumbent technologies allows NR-U to coexist with the incumbents.
802.11ac and 802.11n supports dynamic per-frame channel width and bandwidth signaling. A 20 MHz carrier is designated as a primary channel and other carriers may serve as secondary channels, i.e., when the channel is available on the secondary channels, the WiFi APs and clients may use wider channel by concatenating the primary and secondary carriers. 
NR-U would benefit from a similar approach to provisioning flexible CBWs to support wider bandwidths when possible. So, we recommend that NR-U study signaling and procedures to enable flexible CBW in an unlicensed cell.

Proposal: NR-U may study signaling and procedures to enable flexible CBW in an unlicensed cell. 

3. Conclusion
In this contribution, we discussed the considerations for channelization of unlicensed spectrum for NR-U. We made the following observations and proposals.
Observation 1: Wideband operation has fewer wasted resources from guard bands.
Observation 2: Channelization and CBWs like those of incumbent technologies allows NR-U to coexist with the incumbents.
Proposal: NR-U should study signaling and procedures to enable flexible CBW in an unlicensed cell. 
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