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1 Introduction
[bookmark: _GoBack]From the RAN1#93 to RAN1#94 meeting, we discussed channel access procedure for NR-U operation and the followings were agreed [1]-[2] but there is no further agreement in the previous RAN#94bis meeting [3].
	Agreements at RAN1#93:
· LTE-LAA channel access mechanism is adopted as baseline for 5GHz 
· Further enhancements not precluded 
· LTE-LAA channel access mechanism is adopted as starting point of the design for 6GHz 
· Further enhancements not precluded 
· For 5GHz band, a no-LBT option is beneficial for NR-U, such as for supporting fast A/N feedback, and is permitted per regulation. 
· Restrictions/conditions on when no-LBT option can be used will be further identified, e.g., in consideration of fair coexistence. 
· No-LBT option can be applied to 6GHz band if allowed by regulation
· Restrictions/conditions on when no-LBT option can be used will be further identified, if fair coexistence criterion is defined for 6GHz band
Note: Channel access mechanisms need to comply with regulations and may therefore need to be adapted for particular frequency ranges.
Agreements at RAN1#93:
· Initial active DL/UL BWP is approximately 20MHz for 5GHz band
· The final value will be quantized to number of PRBs
· Initial active DL/UL BWP is approximately 20MHz for 6GHz band if similar channelization as 5GHz band is used for 6GHz band
· FFS: Initial active DL/UL BWP for other applicable bands, including 60GHz

Agreements at RAN1#94:
· In addition to aspects considered in LTE LAA, CWS adjustment procedure in NR-U may additionally consider at least the following aspects:
· CBG based HARQ-ACK operation,
· NR scheduling and HARQ-feedback delays and processing times
· wideband (>20 MHz) operation including BWPs
· Configured grant operation


In this contribution, we discuss channel access procedure for NR-U operation and provide our view on channel access for NR-U. 

Discussion on Channel Access Procedure for NR-U operation
Channel access procedure for SS/PBCH block
At the RAN1#93 meeting, it was agreed that NR-U should have a signal that contains at least SS/PBCH block burst set transmission. In the previous RAN1#94 meeting, it was also agreed that the inclusion of the CSI-RS and RMSI-CORESET(s)+PDSCH(s) (carrying RMSI) associated with SS/PBCH block(s) in addition to the SS/PBCH burst set in one contiguous burst (tentatively referred to as the NR-U DRS) can be beneficial on the perspective of several aspects. Accordingly, it is necessary to discuss how to perform channel access procedure for NR-U DRS including SS/PBCH block with/without CSI-RS and RMSI-CORESET(s)+PDSCH(s) carrying RMSI or scheduled PDSCH within one contiguous burst. Since the scope of NR-U WI is limited to sub-7GHz band in the RAN#80 plenary meeting, it may be desirable to apply the channel access mechanism similar with LAA DRS to NR-U DRS. For the case of DRS in LTE-LAA, there was no issue for being satisfied occupied channel bandwidth (OCB), i.e. 80% of nominal channel BW since DRS includes cell-specific RS which is spread over system BW, e.g., 20MHz. For NR-U, in parallel, while the method for satisfying the OCB in the SS/PBCH block is separately discussed to consider SS/PBCH block in NR spreading wide bandwidth, e.g., 20 RBs, it seems beneficial to consider different channel access mechanisms, at least, for SS/PBCH block(s) only transmission and SS/PBCH block(s) with scheduled PDSCH transmission, in order to provide more TX opportunities for SS/PBCH block(s) only as the NR-U DRS. Similar to DRS in LTE-LAA, LBT with single interval, i.e. Cat-2 LBT should be used for NR-U DRS channel access transmitting SS/PBCH block(s) without PDSCH. The LBT with random back-off, i.e. Cat-4 LBT should be also applied to NR-U DRS when the PDSCH is scheduled in the same slot. 
· Observation 1: It may be desirable to apply the channel access mechanisms separately for, at least, SS/PBCH block only transmission and SS/PBCH block with scheduled PDSCH transmission, as similar to LTE-LAA.
· Proposal 1: For NR-U DRS, Cat-2 LBT should be used for SS/PBCH block(s) without PDSCH and Cat-4 LBT should be applied to SS/PBCH block(s) with scheduled PDSCH in a single contiguous burst. 
In case of SS/PBCH block(s) with RMSI-CORESET(s) and PDSCH(s) carrying RMSI in one contiguous slot, it is necessary to further clarify and discuss the details of the channel access type for NR-U DRS transmission. Considering the NR-U standalone operation, since the transmission of both RMSI-CORESET and RMSI from the gNB and the reception of RMSI-CORESET and RMSI at the UE would be essential, it may be desirable to apply simplified LBT, e.g. Cat-2 LBT or Cat-4 LBT with the highest priority (i.e., channel access priority class #1) at the gNB to NR-U DRS including RMSI-CORESET and PDSCH carrying RMSI.

CWS update mechanism
For NR, in contrast to LTE-LAA, CBG-based transmission and CBG-based HARQ-ACK feedback were adopted for the reduced processing delay with fast HARQ-ACK feedbacks [4]. In addition, NR also supports the flexible DL/UL scheduling and corresponding HARQ-ACK timing according to the UE capability. Therefore, considering the NR-based scheduling and CBG transmission with relevant HARQ feedback/processing times for DL at the gNB and UL at the UE, the channel access mechanisms for DL and UL used in the LTE-LAA needs to be modified. In particular, when CBG-based transmission is used for NR-U operation, it is necessary to deal with TB- and CBG-based A/Ns, separately, in calculating the NACK ratio for updating CWS, due to the fact that the gNB can receive TB-based A/Ns and CBG-based A/Ns from the UE in a given time depending on the UE-specific transmission methods. 
· Proposal 2: When CBG-based transmission is used for NR-U operation, it is necessary to deal with TB-based A/Ns and CBG-based A/Ns separately, in calculating the NACK ratio for updating CWS.
It should be also discussed how to determine the reference slot for updating CWS. Similar to LTE-LAA, the reference slot can be the starting slot of the most recent transmission on the carrier made by the gNB, for which at least some HARQ-ACK feedbacks are expected to be available. Since both TB- and CBG-based HARQ-ACK corresponding PDSCH in the reference slot can be supported for NR-U operation, the following alternatives can be further investigated when calculating the NACK ratio in the CWS adjustment procedure for NR-U.
· Alt-1: If at least one of CBG-based HARQ-ACKs corresponding PDSCH(s) in a reference slot is ACK, HARQ-ACK feedback(s) corresponding the PDSCH(s) can be counted as ACK(s), otherwise, NACK(s).
· Alt-2: If the first one of CBGs corresponding PDSCH(s) in a reference slot is NACK, HARQ-ACK feedback(s) corresponding the PDSCH(s) can be counted as NACK(s), otherwise, ACK(s).
· Alt-3: If all of CBG-based HARQ-ACKs corresponding PDSCH(s) in a reference slot is ACK(s), HARQ-ACK feedback(s) corresponding the PDSCH(s) is counted as ACK(s), otherwise, NACK(s).

Conclusion
In this contribution, we have discussed channel access procedure for SS/PBCH blocks and CWS adjustment mechanism considering NR CBG-based transmission for NR-U operation. We summarize our view as follows. 
· Observation 1: It may be desirable to apply the channel access mechanisms separately for, at least, SS/PBCH block only transmission and SS/PBCH block with scheduled PDSCH transmission, as similar to LTE-LAA.
· Proposal 1: For NR-U DRS, Cat-2 LBT should be used for SS/PBCH block(s) without PDSCH and Cat-4 LBT should be applied to SS/PBCH block(s) with scheduled PDSCH in a single contiguous burst. 
· Proposal 2: When CBG-based transmission is used for NR-U operation, it is necessary to deal with TB-based A/Ns and CBG-based A/Ns separately, in calculating the NACK ratio for updating CWS.
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