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Introduction
During the RAN#84, guidance on essential functionality for NR-U was presented and approved [1]. Among the essential functionalities of channel access procedures that need to be finalized is the signaling support for LBT type and the priority indication, contention window size adjustment and UE to gNB COT sharing. In this contribution we address those topics. 
Contention Window Adjustment 
In LTE LAA, the eNB adjusts the contention window size when using a channel access with a given priority, based on the HARQ-ACK status available for the downlink transmissions performed within a reference subframe. The reference subframe is defined as the starting subframe of the last transmission on the carrier made by the eNB. Due to the n+4 rule for HARQ-ACK reporting, the eNB only has the status of downlink transmissions for which HARQ-ACK feedback is transmitted in the same time instance. For uplink transmissions, the UE adjusts the contention window size based on whether the NDI was toggled or not for an uplink grant configured with the reference HARQ ID. The reference HARQ ID corresponds to a transmission performed by the UE in a reference subframe. 
Unlike LTE, NR supports variable HARQ-ACK timing by dynamically indicating the transmission time of ACK/NACK using the scheduling DCI. Furthermore, the start and the duration within a slot of a PDSCH and a PUSCH can also vary dynamically. NR-U is expected to adopt the flexible scheduling timing introduced in NR. Consequently, when adjusting the contention window size, the gNB and possibly the UE as well, can have the knowledge of the HARQ-ACK status of multiple transmission(s) performed in different slots. Therefore, the status of those transmissions should also be considered. This can ensure that the CWS adjustment better reflects the typical channel conditions. One option could be to group the set of slots where the transmissions occurred and for which the HARQ-ACK status can be available at the time of contention window adjustment. We thus propose the following:
Proposal 1: NR-U supports adjusting the contention window size considering a set of reference slots.

For a transmitting entity i.e. gNB or a UE, the HARQ-ACK status of previous transmissions is a good metric to determine the channel condition. For example, negative HARQ feedback can be due to a hidden node that was transmitting at the same time but was not detected during the clear channel assessment procedures. Other metrics can also be considered such as measurements performed by the UE e.g. CQI report. In our view, RAN1 should consider at least the available HARQ-ACK status of the transmission(s) within reference slot(s). Other metrics can be considered as well.
Proposal 2: CWS adjustment is based on at least the available HARQ-ACK status of the transmission(s) performed within the set of reference slots.

NR-U can operate on a BWP with multiple LBT subbands. The channel access and transmission performance in each LBT subband can be wholly independent. Furthermore, it has been agreed that at least for DL, channel access using Option 3 (see Appendix) is possible and for UL, channel access using Alt. 1 (see Appendix) is possible. That is to say that different COTs in a BWP can use different sets of LBT subbands depending on the outcome of LBT in each subband (for DL) or the PUSCH resource allocation (for UL). As such, it may not make sense to use the performance of a transmission in a previous COT to affect the CWS of a future channel access attempt, given that the sets of LBT subbands can be different. To remedy this, it makes sense to support CWS adjustment per LBT subband in wideband operation. The transmitting entity should only update the CWS values for the set of acquired LBT subbands in a reference slot.
Proposal 3: Support CWS adjustment per LBT subband. The transmitting entity only updates CWS values for the set of acquired LBT subbands in a set of reference slots.
COT sharing and LBT indication 
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 grant. For configured grant type 1, since the transmission parameters are semi-statically configured and the UE need not receive a DCI prior to the transmission, it is therefore more challenging to indicate dynamically 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 different LBT parameters than the semi-statically configured which can be used. The indication can be explicit either by using a UE-specific or 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. 
When a UE initiates a channel occupancy time to transmit a configured grant, it was agreed during the RAN1#96 meeting that it can indicate the duration that the gNB is allowed to transmit in the UE’s initiated COT. It was left as FFS whether the LBT priority class should be indicated to the gNB. In our view, the UE will autonomously select the priority class for a CG transmission based on the logical channels of the transport block to be transmitted using the CG. Consequently, the gNB needs to be aware of the priority class used to acquire the channel so that it can use the shared channel for the transmissions with corresponding priority. We thus propose the following:
Proposal 4: The UE indicates the LBT priority class when it initiates a channel occupancy using a configured grant.
Conclusion
In this contribution, we discussed contention window size adjustment in NR-U as well as LBT for wideband operation. We have the following proposals:
Proposal 1: NR-U supports adjusting the contention window size considering a set of reference slots.
Proposal 2: CWS adjustment is based on at least the available HARQ-ACK status of the transmission(s) performed within the set of reference slots.
Proposal 3: Support CWS adjustment per LBT subband. The transmitting entity only updates CWS values for the set of acquired LBT subbands in a set of reference slots.
Proposal 4: The UE indicates the LBT priority class when it initiates a channel occupancy using a configured grant.
References
[1] [bookmark: _Ref16582697][bookmark: _Ref1117489][bookmark: _Ref513201801][bookmark: _Ref174151459][bookmark: _Ref189809556][bookmark: _Ref510687332][bookmark: _Ref4506340]RP-191581 Guidance on essential functionality for NR-U; Qualcomm.
[2] RP-190706 Revised WID on NR-based Access to Unlicensed Spectrum; Qualcomm.
[3] [bookmark: _Ref16496222]R1-1906647 Feature Lead’s Summary on Channel Access Procedures, Nokia, NSB
[4] R1-1904853 Channel access in NR-U; InterDigital

Appendix
For configured grant, the following agreement was reached at RAN1# 96:

Agreement:
When a UE initiates a channel occupancy with a transmission using a configured grant, it can signal at least the following
· The duration that the gNB is allowed to transmit in the channel occupancy initiated by the UE
· FFS: 
· How the duration is signalled
· Whether the UE should signal continued use of the COT for its own transmissions
· LBT priority class

For wideband operation in the DL, the following agreement was reached at RAN1# AH1901:
Agreement:
· For wideband operation in DL with a single serving cell operation within a carrier with bandwidth larger than 20 MHz
· Multiple BWPs can be configured, single BWP activated, gNB may transmit PDSCH on parts or whole of single active BWP where CCA is successful at gNB (i.e., option 2 and 3 from previous agreement)
· FFS: Restrictions on supportable gaps and combinations of gaps between discontiguous blocks where 
· each block spans contiguous (one or) multiple successful LBT sub-bands
· each gap spans one or multiple contiguous unsuccessful LBT sub-bands
· FFS: Transmission bandwidth adaptation delay, potentially different delay for e.g., different number of supported gaps, different transmission bandwidths and different positions of the LBT sub-bands where transmissions occur
· FFS: Limit on the occupied LBT sub-bands due to regulation and coexistence considerations (not intended to imply that regulation and coexistence considerations will not be addressed)
· FFS: Whether/how to indicate gNB’s transmitted LBT sub-bands
· FFS: Enhancements to PDCCH/PDSCH configuration/transmission for the parts of BWP where gNB does not transmit due to CCA failure
· Send LS to RAN4 to inform above decision with the description that RAN1 requires RAN4’s feedback on the first three FFS parts in addition to what was requested in earlier LSs.

For wideband operation in UL, the following agreement was reache at RAN1#96bis:

Agreement:
For UL transmissions in a serving cell with carrier bandwidth greater than LBT bandwidth, for the case where UE performs CCA before UL transmission, support at least Alt. 1 among the following alternatives
· Alt. 1: UE transmits the PUSCH only if CCA is successful at UE in all LBT bandwidths of the scheduled PUSCH.
· Alt. 2: UE transmits the PUSCH in all or a subset of LBT bandwidths of the scheduled PUSCH for which CCA is successful at the UE. 
· Decision on whether this alternative is supported will depend on feedback from RAN4
· FFS on restrictions to the subset of LBT bandwidths, e.g., only contiguous LBT bandwidths allowed, based on feedback from RAN4
· Necessity of guard bands within the scheduled PUSCH should be determined by RAN4
· FFS: Whether this applies also to configured grant PUSCH
· FFS: Whether this applies also to PUCCH

