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1 Introduction

The study item of NR-based Access to Unlicensed Spectrum was approved in Rel-15 [1]. The unlicensed and shared spectrum up to 100GHz are in the scope of SID. Considering the limited time units allocated, prioritization on the study of different spectrum is necessary. In this paper, we share our views on the prioritization of potential unlicensed and shared spectrum according to their application opportunities, stableness of regulation and maturity of technologies.    
2 Discussion
2.1 Sub-1GHz
Sub-1GHz includes a set of narrow band spectrum with carrier frequencies under 1GHz. The bandwidth are usually tens of MHz. The available spectrum are different in different countries/regions, e.g. 863-868.6 MHz (Europe), 915.9-929.7 MHz (Japan), 775-787 MHz (China), 917-923.5 MHz (Korea) and 902-928 MHz (USA) [2]. These bands are suitable for low rate and large coverage scenario. Typical usage is IoT, e.g. smart grid, toll bridges, sensors and etc.  IEEE802.11ah and IEEE802.15.4 are also targeting at such bands. At initial phase of NR-U SI, eMBB offloading should be at first priority and bandwidth in sub-1GHz is not wide enough to support high throughput traffic. Thus Sub-1GHz should be set low priority.
2.2 2.4 GHz

There is unlicensed spectrum of 83.5MHz global-wise at 2.4GHz for ISM purpose [3]. Early WiFi systems operate on this spectrum with narrow band, e.g. IEEE802.11b/g/n. Bluetooth and cordless telephone are also working on this spectrum, as well as other non-communication system, e.g. microwave oven. This spectrum is too congested to provide high throughput offloaded from licensed band. It should be low priority in the SI

2.3 3.5 GHz

A Citizens Broadband Radio Service (CBRS) is established for shared wireless broadband use of the 3550-3700 MHz band in US [4]. The CBRS is governed by a three-tiered spectrum authorization framework including Incumbent Access, Priority Access, and General Authorized Access (GAA). GAA users must comply with the instructions of the Spectrum Access System (SAS) and avoid causing harmful interference to Priority Access Licensees and Incumbent Access tier users. Considering 3.5 GHz band is not a global available spectrum, it should be set as low priority compared to global unlicensed spectrum.
2.4 5 GHz

There is unlicensed spectrum global-wise at 5GHz. FCC also proposed in early 2013 to make continuous allocation from 5.15GHz to 5.925GHz [5].  The market requirement of high throughput (especially uplink) and low latency in the unlicensed spectrum of 5GHz are increasing. The current flexible designs of NR in sub 6GHz licensed spectrum provide good reference to NR-U design. For example, the scalable numerology (e.g. 60 kHz subcarrier spacing), flexible frame structure, dynamic scheduling and HARQ timing can be directly inherited by NR-U. The channel access mechanisms in 5 GHz were specified in LTE LAA since Rel-13. NR can reuse most of the designs in order to ensure fair coexistence with both Wi-Fi and LTE LAA systems. The study on NR-based Access to Unlicensed Spectrum should prioritize the 5 GHz frequency range and conclude on detailed NR design solution for unlicensed operation in 5 GHz before completing the other objectives of the study.

2.5 6 GHz

The usage of 6GHz is not decided in the regulation yet. Some other services are also competing for this spectrum, e.g. V2X. From the spectrum sharing perspective, this spectrum is not a green-field, because 11ax already extended the PAR in 6GHz without any technical modifications. In addition, we do not anticipate that the 6 GHz band would require different L1/L2 solutions than the 5 GHz band, so no specific study for the 6 GHz band is needed in this SI. It should be low priority in SI.

2.6 37GHz

In US, there is 1.6 GHz contiguous shared licensed spectrum starting from 37GHz [6]. The spectrum from 37GHz to 37.6GHz is available for coordinated co-primary sharing between Federal and non-Federal users, where non-Federal rights are granted by rules. The spectrum from 37.6GHz to 38.6GHz uses geographic area licensing with Partial Economic Areas (PEAs), where non-Federal users have access to these locations through a coordination mechanism. FCC and other government agencies will work with industry stakeholders and other interested parties to further define the sharing framework. 37GHz is not a global spectrum for unlicensed or shared licensed operation. The regulation is not finished yet, especially the channel access mechanism. Even if similar mechanisms as CBRS adopted, there would be little impact to RAN1. It should be in low priority.

2.7 60GHz

There is global-wise unlicensed spectrum available at 60GHz with wide bandwidth.  In US, at most 14GHz bandwidth (from 57GHz to 71GHz) was confirmed in late 2017 for unlicensed usage [7]. It has potential to provide extremely high throughput. The smaller symbol duration can also meet the low latency requirement. It is suitable for the transmission of video streaming. Large number of antennas are equipped at both transmitter and receiver to compensate for large path-loss. The high antenna gain provides more opportunities for spatial reuse which is more attractive to improve system throughput in high dense deployment. However, 60GHz unlicensed spectrum is relatively new to 3GPP. The current agreements in NR are valid below 52.6GHz. Additional evaluations on channel access mechanism with high beamforming and fair coexistence with 802.11ad/ay are required before detail spec design. The regulation is not stable and complete either. We think it could be 2nd priority until the framework of licensed band technologies above 52.6GHz is clear.
3 Conclusion

In this contribution, we discussed the current status of major unlicensed and share licensed spectrums below 100GHz. We have the following proposals: 
· Study on 5GHz technologies should be prioritized in NR-U SI.

· Study on 60GHz technologies could be in 2nd priority in NR-U SI.
· Other unlicensed and shared spectrum should be at low priority in the study item. 
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