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1 Introduction

In RAN1 #102 e-meeting, the following agreements were made,

Agreement:
· For gNB/UE to initiate a channel occupancy, both channel access with LBT mechanism(s) and a channel access mechanism without LBT are supported

· FFS: LBT mechanisms such as Omni-directional LBT, directional LBT and receiver assisted LBT type of schemes when channel access with LBT is used.

· FFS: If operation restrictions for channel access without LBT are needed, e.g. compliance with regulations, and/or in presence of ATPC, DFS, long term sensing, or other interference mitigation mechanisms

· FFS: The mechanism and condition(s) to switch between channel access with LBT and channel access without LBT (if local regulation allows)

In this contribution, we discuss other possible channel access mechanism and issues about switch between channel access with and without LBT for NR operating on 52.6-71GHz.  
2 Discussion
2.1 Directional CCA
In R16 NR-U, Clear Channel Assessment (CCA) is operated in an omnidirectional way. If interference were detected in any direction, a node will not start transmission. For NR-U system in higher frequency range such as 52.6GHz to 71 GHz, a transmitter typical has multiple beams more than that in lower frequency, and a node would use fined beam for transmission/receiving. Interference detected form omnidirectional CCA does not necessarily means the interference would interrupt the transmission/receiving. As depicted in Fig.1. For Tx 2, if omnidirectional CCA is used, the interference from Tx1 would be detected and Tx2 won’t be able to start transmission to Rx2. But in fact, since beam-based transmission is adopted in Tx1, the transmission of Tx1 to Rx1 will not interrupt the transmission of Tx2 to Rx2. If beam-based CCA is adopted, for example, Tx2 would use the transmission beam for CCA, then interference of Tx1 will not be detected so Tx2 can start transmission successfully.
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Fig.1 directional CCA at transmitter side

Directional CCA at receiver side would also better enable interference detection. As shown in Fig.2. If beam-based transmission is adopted by Tx1 to Rx1, no matter omnidirectional or directional CCA is adopted by Tx2, the interference from Tx1 will not be detected.  But if CCA is done by the receiver Rx2, the interference can be detected.
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Fig.2 directional CCA at receiver side

Proposal 1: Directional CCA can increase network efficiency compared to omnidirectional CCA. Directional CCA both at transmitter and receiver side should be studied.

2.2 Switching between LBT and LBT-free
In principle, when channel interference is ignorable, a transmitter can access channel without LBT, and channel access with LBT should be used when interference is unignorable. Form our opinion, at gNB side, gNB should be able to determine its own channel access mechanism, whether it is LBT or LBT-free, based on interference measurement. A certain energy detection threshold can be specified for gNB to decide whether LBT-free can be adopted.

At UE side, our thinking is that the channel access mechanism should be controlled, at least in most scenarios, by the network, just as what specified in NR-U R16, the LBT type and related parameter for UL transmission are indicated or configured by gNB. So whether LBT-free or LBT is adopted for UL transmission should be decided by gNB and inform this decision to UE. 

Based on above analysis, switching between channel access with LBT and channel access without LBT are not needed for most scenarios. However, there may be one case that autonomous switching is necessary. gNB may configure CG-PUSCH for a UE and indicate/configure LBT-free channel access based on previous interference detecting results. But later on, as in the periodical process of CG-PUSCH transmission, UE may detect the interference increasing to a certain high level and continue to use LBT-free channel access will harmfully cause more interference to network. At such case, allowing UE to switch to channel access with LBT would be a suitable solution. The switching can be done by UE autonomously based on some interference measuring results, and reporting the switching to gNB may also be beneficial so that gNB can select appropriate channel access type/parameters for the UE in following scheduling.   
Proposal 2: For CG-PUSCH, mechanism and condition(s) switching between LBT and LBT-free channel access should be studied. 
2.3 Multi-beam transmission
In R15/16 spec, most transmission are configured or indicated for only one Tx beam, which is reasonable since in lower frequency range transmitter can only have few beams restricted by the size of antenna array, and different beams can be quite different in spatial coverage. While in higher frequency range, transmitter may have more beams with more fined spatial granularity and different beams can be similar in spatial coverage. So for transmissions, especially on semi-static configured channels, multiple beams can be used to take advantage of spatial diversity. On the other hand, if the transmission is on unlicensed band, multiple beams can also be used to increase the possibility of successful channel occupation.

Proposal 3: Multi-beam transmission should be studied to fully take advantage of spatial diversity.
3 Conclusions

In this contribution, we discuss other possible channel access mechanism and issues about switch between channel access with and without LBT for NR operating on 52.6-71GHz,
Proposal 1: Directional CCA can increase network efficiency compared to omnidirectional CCA. Directional CCA both at transmitter and receiver side should be studied.

Proposal 2: For CG-PUSCH, mechanism and condition(s) switching between LBT and LBT-free channel access should be studied.
Proposal 3: Multi-beam transmission should be studied to fully take advantage of spatial diversity.
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