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Introduction
RAN1#98 reached several agreements on the definition of reference duration for CW adjustment for NR-U, listed in appendix. This contribution discusses the CWS adjustment procedure and LBT type/parameter indication.  
Contention Window Adjustment 
[bookmark: _GoBack]During the RAN1#98 meeting, it was agreed that the reference duration for contention window size adjustment is from the beginning of the CO until the end of the first slot where at least one unicast PDSCH (or PUSCH for uplink) is transmitted over all the resources allocated for PDSCH (or PUSCH), or until the end of the first transmission burst, whichever occurs earlier. In LAA/feLAA, the eNB increases the contention window if at least 80% of the HARQ-ACK corresponding PDSCH transmissions are NACKed within the reference duration. For uplink, a UE increases the contention window size if the HARQ process associated with HARQ IDs transmitted during the reference duration are NACKed. In our view, similar to LAA, the CWS adjustment should be based on the HARQ ACK status of the transmission(s) performed during the reference duration. For the case of gNB initiated COT without unicast PDSCH transmissions, the CWS can be adjusted considering the HARQ-ACK status of received uplink transmissions. If at least one transmission within the reference window is acknowledged with ACK (implying that the TB was successfully decoded), the channel access procedure can be declared successful.
Proposal 1: CW size is set to minimum if at least one HARQ-ACK feedback corresponding to transmissions performed during the reference window is ACK.

For the case where the HARQ-ACK feedback is not scheduled to be received prior to the CWS time, the status of the transmissions performed during the reference duration cannot be determined. Consequently, the CWS should remain unchanged.
Proposal 2: CW size is not adjusted if there is no HARQ-ACK feedback available for transmissions performed.
LBT type and priority indication for uplink transmissions
Signaling support for LBT parameters i.e. LBT type and priority is one of the essential functionalities that needs to be finalized [1]. For dynamic grant, similar to LAA, it should be possible that the gNB indicates the LBT type and priority using the DCI scheduling the uplink grant. For HARQ-ACK feedback, the UE needs to be aware of the LBT parameters for PUCCH transmission. Unlike LAA, NR-U support transmitting uplink control information over unlicensed spectrum. gNB can include the LBT type/priority as part of the DCI scheduling the PDSCH.
Proposal 3: The UE receives LBT type and priority indication in the DCI scheduling PUSCH transmission.
Proposal 4: The UE receives LBT type and priority indication in the DCI scheduling DL PDSCH for PUCCH transmission carrying HARQ-ACK transmission.

For configured grant type 1, since the transmission parameters are semi-statically configured and the UE does not need to receive a DCI prior to the transmission, it is therefore more challenging to dynamically indicate the LBT parameters. First option could be to have the LBT parameters i.e. the type and priority classes semi-statically configured to the UE along with the transmission parameters of a CG configuration. The UE then always uses the configured LBT parameters of the CG. A drawback of this option is that regardless of whether the gNB is sharing its COT or not, the same LBT parameters are used by the UE. Another alternative could be to configure the UE with a default LBT configuration that can be used outside the gNB COT. For the transmission within the gNB initiated COT, the gNB can indicate to the UE to use different LBT parameters than the semi-statically configured ones. The indication can be explicit by using group common DCI. The indication can also be implicit based on the received COT structure indication from the gNB. For example, depending on the gap duration between the DL burst to the transmission time of the CG, the UE can determine the applicable LBT type. Furthermore, DFI can be used to give the priority to UEs with retransmissions on CG resource. 
Proposal 5: The UE can determine LBT type for CG-PUSCH transmission based on the COT indication in the CG-PDCCH.
Conclusion
In this contribution, we discussed contention window size adjustment in NR-U and LBT type/priority indication. We propose the following:
Proposal 1: CW size is set to minimum if at least one HARQ-ACK feedback corresponding to transmissions performed during the reference window is ACK.
Proposal 2: CW size is not adjusted if there is no HARQ-ACK feedback available for transmissions performed.
Proposal 3: The UE receives LBT type and priority indication in the DCI scheduling PUSCH transmission.
Proposal 4: The UE receives LBT type and priority indication in the DCI scheduling DL PDSCH for PUCCH transmission carrying HARQ-ACK transmission.
Proposal 5: The UE can determine LBT type for CG-PUSCH transmission based on the COT indication in the CG-PDCCH.
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Appendix 

	CWS adjustment:
Agreement:
For a gNB initiated channel occupancy the reference duration for CWS adjustment is defined as follows.
· For a CO with unicast PDSCH(s) and for each set of LBT bandwidths for which a single contention window is maintained, the reference duration for CWS adjustment is from the beginning of the CO until the end of the first slot where at least one unicast PDSCH is transmitted over all the resources allocated for the PDSCH, or until the end of the first transmission burst by the gNB that contains unicast PDSCH(s) transmitted over all the resources allocated for the PDSCH, whichever occurs earlier. 
· If the CO has a unicast PDSCH, but doesn’t have any unicast PDSCH transmitted over all the resources allocated for that PDSCH, then, the duration of the first transmission burst by the gNB within the CO that contains unicast PDSCH(s) is the reference duration for CWS adjustment.

Agreement:
For a UE initiated channel occupancy the reference duration for CWS adjustment is defined as follows.
· For a CO with PUSCH(s) and for each set of LBT bandwidths for which a single contention window is maintained, the reference duration for CWS adjustment is from the beginning of the CO until the end of the first slot where at least one PUSCH is transmitted over all the resources allocated for the PUSCH, or until the end of the first transmission burst by the UE that contains PUSCH(s) transmitted over all the resources allocated for the PUSCH, whichever occurs earlier. 
· If the CO has a PUSCH, but doesn’t have any PUSCH transmitted over all the resources allocated for that PUSCH, then, the duration of the first transmission burst by the UE within the CO that contains PUSCH(s) is the reference duration for CWS adjustment.

Agreement:
For a gNB initiated channel occupancy, for a DL burst without unicast PDSCH and with one or multiple UL grants, and for each set of LBT bandwidths for which a single contention window is maintained, CWS adjustment is based on the success or failure (FFS: CB, CBG, or TB) of reception of PUSCH transmissions in the granted resources
· FFS: Details of CWS adjustment based on the reception of a successful transmission
· FFS: Handling of PUCCH/PRACH/SRS and PUSCH without UL-SCH




