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Introduction
The NR-U WI is in progress in RAN1 [1]. In the RAN1 #97 meeting, several agreements were reached on wideband operation [2]:
Agreement:
When GC-PDCCH is configured, explicit indication via GC-PDCCH is supported as a mechanism to inform the UE that one or more carriers and/or LBT bandwidths are not available or available for DL reception, at least for slot(s) that are not at the beginning of DL transmission burst.
· FFS: Signalling details of the indication, including e.g., the time domain validity of the indication
· FFS: Whether and how to support the mechanism at the beginning of DL transmission burst
· FFS: Whether and how to handle the case when GC-PDCCH is not configured or not received by the UE
Conclusion:
A UE can receive a PDSCH scheduled within an LBT bandwidth or over multiple LBT bandwidths as per Rel-15 and current agreements in Rel-16.

This contribution discusses open issues as captured above and in [3].
NR-U Wideband Operation

GC-PDCCH Aspects
One of the key questions for wideband operation is whether/how to indicate gNB’s transmitted LBT sub-bands. It has been agreed that when GC-PDCCH is configured, explicit indication via GC-PDCCH is supported as a mechanism to inform the UE that one or more carriers and/or LBT bandwidths are not available or available for DL reception, at least for slot(s) that are not at the beginning of DL transmission burst.

The closest analogue to NR-U GC-PDCCH is the eLAA C-PDCCH, which carries information regarding the FS3 DL-UL time-domain resource allocation. The time-domain validity of C-PDCCH spans one or more subframes within a TXOP, and a new C-PDCCH can override a prior C-PDCCH. For NR-U, it is possible that the sub-bands occupied by the gNB within a shared COT with multiple switching points can change due to different DL LBT outcomes. Therefore, the GC-PDCCH indication validity should be over each DL burst within a shared COT.

Proposal 1: The GC-PDCCH indication time-domain validity spans a DL burst(s) within a shared COT.

The UE may not be able to immediately receive GC-PDCCH at the start of the DL burst, since it is not clear if GC-PDCCH will be transmitted on each occupied LBT sub-band. Some UE uncertainty regarding sub-band occupancy is unavoidable at the start of the burst, and DMRS detection can be used to infer sub-band occupancy.

Proposal 2: No enhancements to GC-PDCCH indication are necessary for the start of a DL burst.

When GC-PDCCH is not configured for a UE, it is natural to fall back to implicit methods based on detection of NR signals such as DMRS. If GC-PDCCH is not received by the UE, then the AI on NR-U DL signals is already discussing what the UE behavior should be for DL burst detection, i.e., whether to make CORESET processing contingent on DL burst detection. The same principle applies here.

Proposal 3: When GC-PDCCH is not configured for a UE, adopt implicit methods based on detection of DMRS. If GC-PDCCH is not received by a UE, then adopt same behavior as DL burst detection.

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. However, this implies that the number of CORESETs scales with the number of sub-bands, and UEs do not have a-priori information on CORESET presence at the start of a COT. Also, given the approaching end of the WI, it is unlikely that there will be sufficient time to enhance control channel design for wideband modes 2 and 3. Therefore, it is advisable to reuse the existing CORESET configuration as far as possible.
Proposal 4: Reuse existing multi-cluster CORESET configuration with potential enhancements to account for any guard-bands at the edge of each LBT bandwidth. 

Summary
In this contribution we examined wideband operation for NR-U. The following proposals ensued.
Proposal 1: The GC-PDCCH indication time-domain validity spans a DL burst(s) within a shared COT.
Proposal 2: No enhancements to GC-PDCCH indication are necessary for the start of a DL burst.
Proposal 3: When GC-PDCCH is not configured for a UE, adopt implicit methods based on detection of DMRS. If GC-PDCCH is not received by a UE, then adopt same behavior as DL burst detection.
Proposal 4: Reuse existing multi-cluster CORESET configuration with potential enhancements to account for any guard-bands at the edge of each LBT bandwidth. 
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