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Introduction
The NR-U WI is in progress in RAN1 [1]. In the January RAN1 ad hoc meeting, several agreements were reached on wideband operation [2]:
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.

Agreement:
Operation with multiple active BWPs for a carrier on unlicensed bands is not supported for DL or UL at least in Rel-16 NR-U WI.
· Inform RAN2 of this decision

Conclusion:
The channel access aspects of wideband operation should be discussed further as part of the channel access discussions 

This contribution discusses open issues as captured in [4].
NR-U Wideband Operation


COT Indication in Frequency domain
One of the key questions for wideband operation is whether/how to indicate gNB’s transmitted LBT sub-bands. We consider this issue to be similar to DL multicarrier operation in LTE-LAA, where LBT may not succeed on one or more of the SCells. However, no explicit indication of the multicarrier LBT outcome is provided in LTE-LAA, and DL subframe detection is generally performed via CRS. Furthermore, LAA C-PDCCH does not carry frequency-domain COT information. 
Carrying over the same principle to NR-U, it is sufficient for the UE to determine the LBT sub-band occupancy in an implicit manner based on DM-RS detection, where the DM-RS can potentially be wideband (Option 3 in [4]). This avoids the need to duplicate GC-PDCCH with the same payload on every occupied LBT sub-band. In the case of Type B multicarrier access, the GC-PDCCH can be transmitted only on the LBT sub-band that passed Cat-4 LBT. The COT information in GC-PDCCH may also include frequency-domain information of the COT, however, it is not mandated for the UE to detect GC-PDCCH to determine the occupied LBT sub-bands. 
Proposal 1: On the DL, the occupied LBT sub-bands are determined by the UE in an implicit manner based on DM-RS detection for each LBT sub-band.

UL BWP Design
Further design of UL wideband operation is needed, given that multiple active BWP operation is not supported for NR-U. As pointed out in [4], the previous alternatives need to be refined so as to avoid any UL scheduling restrictions. Specifically, UEs that are scheduled within a portion of the BWP do not need to pass LBT on the entire BWP before transmitting. 
Proposal 2: For wideband operation in UL with a single serving cell operation within a carrier with bandwidth larger than 20 MHz, for the case where UE performs CCA before UL transmission:
· Multiple BWPs can be configured, single BWP activated, UE transmits whole or part of the PUSCH only over the LBT sub-bands where CCA is successful at UE, among all of LBT sub-bands which include the scheduled PUSCH.
· FFS on the restriction on the transmitted PUSCH resource e.g., PUSCH transmission spanning only contiguous LBT sub-bands

PDCCH/CORESET
Finally, consider the impact of wideband operation with discontiguous LBT sub-bands on PDCCH/CORESET design. The simplest design would be for each sub-band to be self-contained in terms of CORESET and PDCCH candidates, thereby avoiding the need for dynamic changes in control resources based on LBT outcome. 
Proposal 3: CORESET is configured to be confined within a LBT sub-band for wideband operation. 

Summary
In this contribution we examined wideband operation for NR-U. The following proposals ensued.
Proposal 1: On the DL, the occupied LBT sub-bands are determined by the UE in an implicit manner based on DM-RS detection for each LBT sub-band.
Proposal 2: For wideband operation in UL with a single serving cell operation within a carrier with bandwidth larger than 20 MHz, for the case where UE performs CCA before UL transmission:
· Multiple BWPs can be configured, single BWP activated, UE transmits whole or part of the PUSCH only over the LBT sub-bands where CCA is successful at UE, among all of LBT sub-bands which include the scheduled PUSCH.
· FFS on the restriction on the transmitted PUSCH resource e.g., PUSCH transmission spanning only contiguous LBT sub-bands
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