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1 Introduction
The SID on NR-based Access to Unlicensed Spectrum [1] (NR-U) aims to identify and evaluate technical solutions for next generation wireless systems operating on both sub6 and above6 unlicensed bands. This contribution discusses the following candidate spectrum for NR-U operation:
· [bookmark: _GoBack]5 GHz unlicensed spectrum
· 6 GHz unlicensed spectrum
· 60 GHz unlicensed spectrum
· Other Unlicensed and Shared Spectrums
2 Discussion of NR-U Candidate Spectrums
1 
2 
5 GHz Unlicensed Spectrum
The 5 GHz unlicensed spectrum consists of three sub-bands, e.g. 5.17 – 5.33 GHz, 5.49 – 5.725 GHz, and 5.725 – 5.835 GHz, and each of the sub-bands can be further divided into non-overlapped 20 MHz channels according to IEEE 802.11ac channelization. The 5 GHz unlicensed spectrum is of particular importance due to its global common availability and most major geographic areas worldwide have authorized wide bandwidth to provide operations on this spectrum.
In LTE Rel-13 and Rel-14, 3GPP established work items on LAA and eLAA to evaluate and specify downlink and uplink operations on the 5 GHz unlicensed spectrum. To guarantee fair coexistence with Wi-Fi operating on the same band, a listen-before-talk (LBT) based channel access protocol is introduced for both downlink and uplink. Clear channel assessment (CCA) is mandatory before occupying the channel and maximum channel occupancy time (MCOT) is introduced to limit the channel utilization opportunity to facilitate fairness. Meanwhile, to satisfy the regulatory requirements, support flexible and discontinuous channel access mechanisms, and reduce the overhead introduced by LBT, several enhancements and refinements to LTE were introduce in LAA and eLAA such as partial starting and ending subframe, interlaced PUSCH allocation, and shared MCOT for uplink and downlink transmission. Some of these mechanisms can remain valid and be considered as a baseline for the design of NR on the 5 GHz unlicensed spectrum. 
6 GHz Unlicensed Spectrum
The 6 GHz unlicensed spectrum, which refers to 5.925 – 7.125 GHz band and 5.925 – 6.425 GHz band for US and EU, respectively, is considered to be open. Although the regulatory requirement is not established yet, this greenfield with wide available BW is attractive candidate spectrum for NR unlicensed operation. Meanwhile, the PHY design can be quite similar to the one as 5 GHz, hence, this spectrum can be considered as candidate spectrum for NR-U in the study item phase, if time allows. 
60 GHz Unlicensed Spectrum
The 60 GHz unlicensed spectrum refers to the license-free millimeter-wave radios ranging from 57 GHz to 66 GHz, which have unique characteristics that make them significantly different from the traditional 5GHz unlicensed spectrum. 
Overall, the 60 GHz unlicensed spectrum allocation is for major geographic areas worldwide as well, where the 802.11ad channelization is also included. 60 GHz unlicensed spectrum supports multiple non-overlapping channels, where each channel has a channel bandwidth of 2.16 GHz. Meanwhile, requirements and regulations on the equivalent isotropically radiated power (EIRP) for 60 GHz, although varies by geographic areas, is different from the ones for 5 GHz. For example, the US requires the peak EIRP as 43 dBm, and Europe requires the peak EIRP as 40 dBm with maximum Power Spectral Density (SPD) as 13 dBm/MHz. 
The primary challenge with millimeter-wave operation on 60 GHz is the much poorer free space pass loss compared to on 5 GHz. It is noted that the loss over 1 m on 60 GHz can be as large as 68 dB, which is 21.6 dB worse than on 5 GHz. In addition, the obstruction loss, even from people or foliage, is also much higher. However, the high loss can be mitigated by increasing the antenna gain. The small geometries required at 60 GHz permit the use of physically small but high-gain directional antennas. 
Other than the above challenge with millimeter-wave operation, the specification work to support NR for >52.6GHz is still unclear at this moment. Hence, this spectrum can be considered with low priority for the study item phase of NR-U. 
Other Unlicensed and Shared Spectrums
Besides the above discussed spectrums, there are still other unlicensed and shared spectrum worldwide for study in NR. For example, the Sub-1 GHz unlicensed spectrum can be possibly utilized for NR MTC/IoT use, and already utilized by 802.11ah; the 3.5 GHz spectrum in US (e.g. CBRS band) and the 37 GHz mmWave spectrum in US operate in a shared manner and may have different consideration from unlicensed spectrums. However, due to limited time in the study item phase of NR unlicensed spectrum, the study on the other candidate NR unlicensed and shared spectrums should be deprioritized. 
3 Conclusion
Based on the above discussion on the unlicensed and shared spectrums in NR, we make the following proposal:
Proposal: NR shall prioritize the 5 GHz unlicensed spectrum (as well as 6 GHz unlicensed spectrum if time allows), and deprioritize the other spectrums, in the study item phase.
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