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1. Introduction

In the RAN meeting #77, the revised new SID on NR-based Access to Unlicensed Spectrum (NR-U) was agreed in [1] and the candidate spectrums for NR-U deployment include both low frequency bands and high frequency bands:
· 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 

In this contribution, we share some considerations on candidate spectrums for NR-U operation.

2. Unlicensed bands below 6GHz (including 6GHz)
According to the SID scope, NR-U operation should consider unlicensed bands below and above 6GHz. This section mainly discuss the candidate unlicensed bands below 6GHz (including 6GHz). 
· Sub-1GHz band

For Sub-1GHz band, the unlicensed bandwidth is very narrow and not suitable for eMBB transmission for high data rate. It is preferred not to study NR-U on the band at current stage. In future, this band might be studied for NR-U IoT purpose.

· 2.4GHz band

For 2.4GHz band, Wi-Fi and bluetooth have already been widely deployed and it is too congested to develop a new system there. Besides, even if NR-U is deployed on this band, the performance is hard to be guaranteed considering that co-existence between systems is a challenge. So NR-U study on this band should be deprioritized.

· 3.5GHz band

It should be mentioned that 3.5GHz band is not a global unlicensed spectrum. Only in the US, the CBRS band in 3.55-3.7GHz allows general authorized access similar to unlicensed access. It is preferred not to consider 3.5GHz band as a candidate for NR-U deployment.
· 5GHz band

For 5GHz band, it is a global unlicensed band where Wi-Fi and LAA-LTE have already studied co-existence issues and developed techniques. This band is also a promising candidate for initial NR-U study. With very large bandwidth in this band as well as LAA-LTE co-existence methods and techniques as baseline, it is possible for NR-based unlicensed access to achieve multi-Gbps data rates with low implementation complexity in wideband operation.

· 6GHz band

The spectrum for 6GHz band has not been assigned for unlicensed use yet for most of the regions around the world. However, this spectrum can also be a promising candidate for NR-U deployment if the regulation permits. It is a brand new spectrum and co-existence issue between inter/intra-RAT could be discussed from the very beginning, which makes it possible to define a simpler co-existence method to reduce the implementation complexity.
Based on the above discussion, it is proposed:

Proposal 1: Initial NR-U study should target for 5GHz band to achieve higher data rate for unlicensed bands below 6GHz. 
· 6GHz band could also be considered for NR-U operations if regulation permits.

3. Unlicensed bands above 6GHz
For unlicensed bands above 6GHz, two candidate spectrums are considered: 37GHz band and 60GHz band.
· 37GHz band
The 37GHz band is also not a global band for unlicensed operation and the corresponding regulation on this band is unclear. But this band is supposed to show better channel propagation characteristics than the band of 60GHz and is worthy study for NR-U deployment in high frequency. It is preferred to study NR-U deployment on this band in future.
· 60GHz band
For 60GHz band, the degradation of signal transmission is very severe and a new waveform should be designed to match the channel characteristics and the large bandwidth, so it is preferred to study the NR-U operation over 60GHz band at the second stage.
Proposal 2: It is preferred to study 60GHz band at the second stage and study 37GHz band after the regulation is clear for unlicensed bands above 6GHz.
Although different unlicensed bands and/or different regions have different regulatory requirements, e.g., carrier sensing in 5GHz unlicensed band is specified in European regulation but not required in USA, it is better to develop a global NR-U solution with different options to fulfill the regulation requirements, hence to further achieve a harmonized coexistence between NR-U and NR-U/LAA-LTE/Wi-Fi systems. However, new physical design may be needed for high frequency spectrum, e.g., 60GHz band.
Proposal 3: Develop a global NR-U solution with different options as much as possible to fulfill the regulation requirements.
· New physical design may be needed for 60GHz band.

4. Conclusions
In this contribution, some considerations on candidate spectrums for NR-U operation are discussed and it is proposed:
Proposal 1: Initial NR-U study should target for 5GHz band to achieve higher data rate for unlicensed bands below 6GHz. 
· 6GHz band could also be considered for NR-U operations if regulation permits.

Proposal 2: It is preferred to study 60GHz band at the second stage and study 37GHz band after the regulation is clear for unlicensed bands above 6GHz.

Proposal 3: Develop a global NR-U solution with different options as much as possible to fulfill the regulation requirements.

· New physical design may be needed for 60GHz band.
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