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1. UL-to-DL channel occupancy time sharing
	Agreement:
When ED threshold is configured, UCI indication for purpose of COT sharing: 
· UE provides a row index in a RRC configured table where D, O and CAPC are jointly encoded. 
· D: number of slots where DL transmissions can be assumed within UE initiated COT. 

· O: DL offset indicates starting slot of DL transmission indicated in number of slots from the end of the slot where the indicated D>0. 

· one row indicates no COT sharing information. 

When ED threshold is not configured,

· COT sharing indication: 1 bit indicating if slot/symbol n+X is an applicable slot for UL to DL sharing). X is configured by the gNB as part of RRC configuration.

· X is number of symbols from the end of the slot where the indication is enabled 


In RAN1#99 meeting [1], it was agreed that sharing of UE-initiated channel occupancy (either CG-PUSCH or scheduled UL) with the gNB is supported such that the gNB is allowed to transmit control/broadcast signals/channels for any UEs when the UE initiates the channel occupancy using the ED threshold configured by gNB (RRC signalling).
However, even if the UE is configured with ED threshold for sharing of UE-initiated channel occupancy, it would be desirable to allow UE not to use configured ED threshold to grab the channel. It should be noted that forcing a UE to use ED threshold configured by gNB may reduce the channel access probability of the UE if configure ED threshold is more sensitive than the ED threshold value calculated by the UE based on the UL transmission power configured by gNB. Furthermore, in case that gNB does not have any DL data to send after the end of UL transmission, UE does not need to share its COT with gNB. Therefore, it should be considered for a UE to choose its ED threshold to be applied for its transmission.

For the case of configured grant UL transmission, if a UE can select the ED threshold to be used to initiate channel occupancy, the ED threshold used by UE can be indicated explicitly by CG-UCI. For example, if a UE uses the ED threshold value calculated by the UE based on the UL transmission power configured by the gNB, the row index corresponding to no COT sharing information is included in the CG-UCI.

In addition, for the case of dynamic scheduled PUSCH, the ED threshold for the UE to use for PUSCH transmission can be explicitly indicated by UL grant. In other word, the ED threshold can be determined by gNB depending on whether or not it will share channel occupancy initiated by the DG-PUSCH.

Proposal #1: For a UE configured with ED threshold to be used for UE-initiated channel occupancy, the UE is allowed to select between configured ED threshold and ED threshold calculated based on UE’s configured maximum transmission power. If the UE does not choose the configured ED threshold, the UE indicates the row index corresponding to no COT sharing information in CG-UCI.
Proposal #2: For a UE configured with ED threshold to be used for UE-initiated channel occupancy, UL grant indicates which ED threshold between configured ED threshold and ED threshold calculated based on UE’s configured maximum transmission power is applied to channel access procedure for the scheduled PUSCH.
2. CG-DG PUSCH back-to-back transmission
In LTE AUL, if the conditions described in TS 37.213 4.2.1 are satisfied, the DG (dynamic grant)-PUSCH can be transmitted without performing the LBT immediately after the AUL-PUSCH. When CG-DG back-to-back transmission is performed, low delay and high channel access probability can be obtained since DG-PUSCH can be transmitted without LBT.
 Therefore, similar to AUL, CG-DG PUSCH back-to-back transmission should be supported in NR-U. However, it should be noted that frequency domain resource allocated or configured for PUSCH can have multiple LBT sub-bands because its bandwidth can be allocated greater than 20MHz. 
The DG-PUSCH can be transmitted without performing the LBT immediately after the CG-PUSCH only when there is no time gap between the ending symbol of CG-PUSCH and the starting symbol of DG-PUSCH and the bandwidth of DG-PUSCH is the same as (or smaller than) the bandwidth of CG-PUSCH. 
In case that there is timing gap between the ending symbol of CG-PUSCH and the starting symbol of DG-PUSCH or the bandwidth of DG-PUSCH is not the same as (or smaller than) the bandwidth of CG-PUSCH, the UE should perform the LBT before the transmitting DG-PUSCH. The UE should terminate CG PUSCH at least X (FFS on whether X is predefined or semi-statically configured) symbols before the starting symbol of DG-PUSCH for time to perform LBT.
Proposal #3: The CG-DG PUSCH back-to-back transmission is supported in NR-U when the following conditions in addition to conditions defined for LTE LAA are satisfied:

· The DG-PUSCH can be transmitted without performing the LBT immediately after the CG-PUSCH only when there is no timing gap between the ending symbol of CG-PUSCH and the starting symbol of DG-PUSCH and the bandwidth of DG-PUSCH is the same as the bandwidth of CG-PUSCH. Otherwise, UE should terminate CG PUSCH at least X (FFS on whether X is predefined or semi-statically configured) symbols before the starting symbol of DG-PUSCH.
3. Conclusion
In this contribution, we discussed remaining issues of channel access procedure for NR unlicensed operation, and proposals are as follows.
Proposal #1: For a UE configured with ED threshold to be used for UE-initiated channel occupancy, the UE is allowed to select between configured ED threshold and ED threshold calculated based on UE’s configured maximum transmission power. If the UE does not choose the configured ED threshold, the UE indicates the row index corresponding to no COT sharing information in CG-UCI.
Proposal #2: For a UE configured with ED threshold to be used for UE-initiated channel occupancy, UL grant indicates which ED threshold between configured ED threshold and ED threshold calculated based on UE’s configured maximum transmission power is applied to channel access procedure for the scheduled PUSCH.
Proposal #3: The CG-DG PUSCH back-to-back transmission is supported in NR-U when the following conditions in addition to conditions defined for LTE LAA are satisfied:

· The DG-PUSCH can be transmitted without performing the LBT immediately after the CG-PUSCH only when there is no timing gap between the ending symbol of CG-PUSCH and the starting symbol of DG-PUSCH and the bandwidth of DG-PUSCH is the same as the bandwidth of CG-PUSCH. Otherwise, UE should terminate CG PUSCH at least X (FFS on whether X is predefined or semi-statically configured) symbols before the starting symbol of DG-PUSCH.
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