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Introduction
RAN#84 also endorsed priorities for the remaining work in the NR-U WI in RP-191581. For channel access the following points are identified as either essential or optimization:
Essential
· 16us cat 2 LBT detailed design
· [bookmark: _Hlk16500867]Signaling support for LBT type/priority indication
· CWS adjustment, including reference slot definition, processing timeline, what if no feedback expected or available, CWS adjustment for wideband operation and CG
· Channel access mechanism details for FBE
· UE to gNB COT sharing
Optimizations
· [bookmark: _Hlk16756201]Max TX duration follow cat 1 LBT
· Max number of Cat 2 LBT attempts in a 5ms DRS transmission window
· Wideband LBT with common measurement
· Directional LBT
· LBT to facilitate spatial reuse
· Receiver assisted LBT

In this contribution, we will further discuss design options and directions we think RAN1 should consider for unlicensed NR within the work item with respect to topics related to channel access procedures. 

Discussion
16 usec Cat.2 LBT detailed design
In the previous RAN1#97 meeting, three alternatives were made for 16 usec Cat.2 LBT, which are illustrated in Fig.1.
· Alt 1: The 16us measurement period is split into two slots with the first slot having a duration 7us and second slot having a duration of 9us. 
· Energy measurement is done in the 9us slot with the measurement including averaging for at least 4 us in any portion of the slot. LBT is said to be successful if the measured energy is lower than the ED threshold. 
· Alt 2: The 16us measurement period is split into two slots with the first slot having a duration 7us and second slot having a duration of 9us. 
· Energy measurement is done in both the 7us and 9us slot with the measurement including averaging for at least 4 us in any portion of each slot. LBT is said to be successful if the measured energy is lower than the ED threshold in both slots. 
· Alt 3: Energy measurement is done in any portion of the 16 us duration including averaging for at least 4 us. LBT is said to be successful if the measured energy is lower than the ED threshold. 
[image: ]
Figure 1. Alternatives for design of 16 usec Cat.2 LBT
25 usec Cat.2 LBT consists of a 25 usec period within 2 slots of energy measurement to prevent collision with a transmission from a neighbor node if that transmission from the neighbor node has 16 usec gap. In the case of 16 usec Cat.2 LBT, performance is not so different between the cases where energy measurement is performed 1 time and the case where it is performed 2 times within 16 usec gap since there is less possibility to start transmission from the neighbor node within the 16 usec gap. Furthermore, alt 2 has higher implementation complexity. Therefore, since we think 1 time energy measurement is enough for 16 usec Cat.2 LBT, and either alt 1 or alt 3 is preferable.
Proposal 1: Either alt 1 or alt 3 should be applied for 16 usec Cat.2 LBT.

Forward compatible channel access parameters on 6 GHz channel access
[bookmark: _GoBack]According to the Notice of Proposed Rulemaking (NPRM) issued by FCC [1], it has been proposed that access points (e.g. gNBs) that intend to use U-NII-5 (5,925 – 6,425 MHz) and U-NII-7 (6,525 – 6,875 MHz) bands be required to access to an Automated Frequency Coordination (AFC) system prior to initial radio transmission, where the AFC system is defined as a system that automatically determines and provides lists of which frequencies are available for use by access points operating in the U-NII-5 and U-NII-7 bands, and client devices (e.g. UEs) that operate in the U-NII-5 and U-NII-7 bands are required to be under the control of such access points. These proposed rules would impose a requirement that NR-U channel access parameters must be reconfigurable in order to respond to the spectrum availability information from an AFC system. In other national regulatory authorities, not only similar but also dissimilar regulatory frameworks and rules could also be proposed.
Although regulations for 6 GHz operation are not complete, it is expected that NR-U operation in 6 GHz will require compliance to such local regulations [2]. In order to design NR-U with flexibility and reconfigurability to support any regulatory requirements for channel access, we propose that NR-U includes functionality to modify and reconfigure channel access parameters (e.g. energy detection threshold, conducted output power) for an NR-U cell. 
Proposal 2: RAN1 should design channel access parameters used by an NR-U cell to have flexibility and reconfigurability in order to be able to support any regulatory requirements.

Conclusions
In this contribution, based on the above discussion we have the following proposals:
Proposal 1: Either alt 1 or alt 3 should be applied for 16 usec Cat.2 LBT.
Proposal 2: RAN1 should design channel access parameters used by an NR-U cell to have flexibility and reconfigurability in order to be able to support any regulatory requirements.
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