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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
[bookmark: _GoBack]The objective of new SID NR-based Access to Unlicensed Spectrum [1] is to explore the NR-based technical solution for unlicensed bands (e.g., 5GHz, 37GHz and 60GHz). More details, the SID will look into scenario where NR-LAA is anchored to a legacy LTE carrier by dual-connectivity (DC). Meanwhile, both non-standalone NR-LAA and standalone LAA will be evaluated.

Overview
Ever since the study of unlicensed band in LTE-13 and LTE-14, the main studies fell into the scope of non-standalone LAA. For transmission on unlicensed carriers, there is always a licensed Pcell which could provide reliable transmission for control signalling/UE feedback/RACH. Considering the enormous unpredictable uncertainties on unlicensed cell, standalone NR LAA is better to be postponed after fully accomplishment of non-standalone NR LAA. As a start point, both DC (LTE +NR LAA) and non-standalone NR LAA could be firstly evaluated.

Proposal 1: NR LAA should deprioritize the study of standalone scenario.
Channel access mechanisms for NR unlicensed band
Substantial studies on fair coexistence with other RATs have been executed in LTE Rel-13 and LTE Rel-14. As a consensus, LBT procedure is so far one of the best options that enable LTE to be a good neighbour to others RATs, e.g., WiFi, Bluetooth, Zigbee etc. Therefore, it is reasonable to choose LBT procedure as a start point in NR unlicensed band.
A key difference between LTE LAA/eLAA and NR LAA is the operation band. LTE LAA/eLAA was designed only for the 5GHz band, whereas NR LAA can further explore even higher frequency range (37GHz and 60GHz). In high frequency, directional transmission is a promising solution to cope with the issue of severe channel gain degradation. 
However, the LBT procedure used in LTE LAA/eLAA is omni-directional. If we simply reuse the omni-LBT for high frequency, the mismatch between omni-LBT and its subsequent directional transmission could be an issue. For instance, the omni-LBT may suffer from a continuous directional interference and gNB/UE could give up or postpone its transmission opportunity. But there could be interference-free in certain directions. Considering this specific example, directional LBT could be a much better choice especially in high frequency range. 
Admittedly, hidden node issue under directional LBT is much more serious than omni-direction LBT. Thus, we recommend to study the directional LBT procedure by taking hidden node issue into account.
As a further amelioration, it is beneficial to introduce a multi-direction LBT procedure in NR LAA. From our understanding, more monitoring directions means more transmission opportunities. For example, gNB/UE can monitor several directions at the same time, once one or some of the candidate directions satisfies the transmission requirement, gNB/UE can transmit in the corresponding direction(s).

Proposal 2: Directional-based LBT should be supported in NR unlicensed band by taking the hidden node issue into account.
Proposal 3: Both single-direction and multi-direction LBT should be evaluated in NR unlicensed band, especially in high frequency range (e.g. 37GHz and 60GHz).

Beam related issue for NR unlicensed band
For non-standalone NR LAA, although beam management could be executed in licensed Pcell, the chosen beam (s) on licensed Pcell may not be suitable for unlicensed band. Naturally, independent beam management procedure is expected on NR unlicensed band especially in higher frequency range. Similarly, it is also necessary to evaluate beam failure recovery procedure on NR unlicensed band. 

Proposal 4: Both beam management (UL/DL) and beam failure recovery procedure should be supported in NR unlicensed band.

Conclusions
[bookmark: OLE_LINK7][bookmark: OLE_LINK8]In this paper, we have shared our views on the channel access mechanisms as well as the beam related issues on NR unlicensed band. We have the following proposals:
 
[bookmark: OLE_LINK15][bookmark: OLE_LINK16]Proposal 1: NR LAA should deprioritize the study of standalone scenario.
Proposal 2: Directional-based LBT should be supported in NR unlicensed band.
Proposal 3: Both single-direction and multi-direction LBT should be evaluated in NR unlicensed band, especially in high frequency range (e.g. 37GHz and 60GHz).
Proposal 4: Both beam management (UL/DL) and beam failure recovery procedure should be supported in NR unlicensed band.
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